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Due to growing global competition, especially in the last decade, the United 

States wood and wood-based industries have suffered significant market 

share losses.  The wood industry in Germany is facing similar challenges.  

To stay competitive in an increasingly global marketplace, many wood 

manufacturers are adopting new management/manufacturing approaches.  

Lean manufacturing is a widely accepted and adopted approach across 

industries.  Lean thinking captures the holistic management approach 

behind the lean manufacturing terminology.  The ultimate goal of a lean 



 
 
 
 

 

 

organization is to create a smooth, high quality organization that is able to 

produce finished products at the rate of customer demand in the quality 

looked-for with slight or no waste.  This study documents cases of lean 

implementation in the United States and German secondary wood products 

industries.  Two “lean leader” companies from each country were studied to 

identify the successes, failures, and challenges to implementation.  

Qualitative and quantitative measures were used to document and compare 

the individual case studies.  An embedded multiple-case design approach 

was applied. 

 Findings of the study, and previous work suggested, that lean 

thinking can make companies in the secondary wood products industry 

more profitable.  The implementation of lean thinking resulted in more 

efficient and cost effective manufacturing.  Particularly, case companies 

were able to reduce defects, inventory, and lead time.  The study also 

showed, that if lean thinking was applied to marketing processes, benefits 

especially in the areas of customer service, new product development, and 

customer satisfaction were created.  The positive results of lean thinking 

are not limited to those mentioned above, but these were the most common 

benefits.  Case companies were able to realize many other positive effects 

by implementing lean practices and principles. 

The key challenges case companies faced during lean 

implementation were communication issues.  All case companies saw it as 



 
 
 
 

 

 

critical to communicate the new vision and values to all employees.  It was 

seen as extremely important to have everybody understand and accept 

what lean thinking means and what benefits it can bring to an organization.  

At the same time this was the main challenge all case companies had to 

overcome. 
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Lean Thinking in the Secondary Wood Products Industry: 
Challenges and Benefits 

 
 

1. Introduction 

 

Due to growing global competition, especially in the last decade, the United 

States wood and wood-based industries have suffered significant losses of 

market share.  The imports of furniture and fixtures (NAICS 337) have 

increased by 151% between 1997 and 2004.  On the other side, exports only 

grew by 15% during the same period (see figure 1.1).  

 

Figure 1.1   U.S. Furniture Trade Balance (Source: U.S. Department of 
Commerce) 
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Based on the data available at the U.S. Department of Commerce, by 

far the largest furniture importer to the United States is China, accounting for 

nearly half of all furniture imports in 2004.  Imports of Chinese furniture grew 

by an amazing 555% in the years between 1997 and 2004.  This growth 

results in fierce competition for U.S. manufacturers, since production costs, 

especially wages, are lower in China.  In order to stay competitive in an 

increasingly global marketplace, many wood manufacturers are forced to 

adopt new manufacturing and management approaches to lower costs and 

at the same time increase quality. 

Looking to the other side of the Atlantic Ocean, Germany is facing 

similar problems.  In 2003, Germany produced 25% of the total EU15 value 

in furniture, making the German furniture industry the second largest (after 

Italy, which accounts for 26%) in the European Union (HDH Annual Report 

2004).  Even though Germany is one of the major furniture producers, the 

trade balance is still negative.  In fact, the foreign furniture trade deficit grew 

by 25% between 1995 and 2003 and reached 1.95 billion Euros in 2003 (see 

figure 1.2). 
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Figure 1.2   German Furniture Trade Balance (Source: HDH Annual Report 
2004) 
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The main market for German furniture exports is the European Union, 

accounting for about two thirds of the German furniture exports.  The biggest 

share of imports (44%) that enter Germany are from Eastern Europe.  Of all 

the Eastern European countries, Poland provides the most significant part 

accounting for more than 50% of all Eastern European imports into Germany 

(HDH Annual Report 2004). 

Growing imports from Eastern Europe and Asia, into the European 

market, result in a very competitive market, where producers from Eastern 

Europe and Asia have the advantage of much lower production costs.  This 

is especially true with respect to wages in these regions.  To stay 

competitive, German furniture manufacturers, like United States furniture 
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companies, are forced to implement new management and manufacturing 

strategies to lower costs while simultaneously increasing quality and 

innovativeness of their products. 

Of all the different manufacturing/management approaches known, 

lean manufacturing/management is one of the most successful philosophies, 

based on records from other industries such as automobiles, aerospace or 

pharmaceuticals (Mintz Testa, 2003).  The book, The Machine that Changed 

the World (Womack, 1996), describes the significant advantage of Japanese 

car manufacturers over their competitors.  This advantage arose because of 

a unique manufacturing philosophy, named lean production by the authors, 

Womack, Jones, and Roos.  This production philosophy is also known as the 

Toyota production system, since it was developed and first implemented at 

the Toyota production plant in Japan after World War II.  It has also been 

suggested that this complex philosophy of highly-integrated practices and 

principles, that must be understood and applied in a holistic sense, is the 

reason for Japan’s manufacturing effectiveness (Schonberger, 1982; Chan, 

1989; Womack and Jones, 1990; Womack, 1996; Liker 1998; Liker, 2004). 

To gain the full benefit of this new philosophy, it must be fully 

accepted by top management (Womack, 2002).  It is also important to 

understand that this philosophy may be more accurately described as lean 

thinking instead of lean production.  Using the “lean thinking” terminology 

ensures that the philosophy is viewed as a total business model, including 
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product development, design and sales (Chappell, 2002).  Even though this 

production and management philosophy was born in the Japanese 

automobile industry, the practices and principles can be applied to all 

industries and services around the globe (Womack and Jones 1990, 1996), 

thereby helping manufacturers to improve their performance. 

Lean thinking is a multi-dimensional philosophy with primary focus on 

reduction of waste.  The lean philosophy for this study was defined as: 

“Pursuing perfection to meet or exceed internal and external customer 

requirements by focusing on the entire value stream and a dedication to 

continuous improvement, learning, and waste reduction.”  Waste, as defined 

by the lean philosophy, can be of various types.  Womack, (1996) defined 

eight primary types of waste, where “waste is any human activity which 

absorbs resources, but creates no value”.  These are:  

• Mistakes 
• Rectification (of mistakes) 
• Production of items no one wants (as a result, inventories 

and remaindered goods pile up) 
• Unnecessary production steps 
• Unnecessary movement or transport of employees 
• Unnecessary movement or transport of goods 
• People waiting downstream 
• Goods or services that do not meet the customers needs 

 
Liker (2004) also added unused employee creativity to the list of the eight 

types of waste. 
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With reduction of redundant practices, operations become more 

efficient and less labor, capital, machinery and manufacturing space 

intensive.  A wide variety of management and manufacturing practices and 

principles, that are based on the lean philosophy, are included.  Most of 

these individual practices and principles can be bundled together into four 

main core categories, just-in-time production (JIT), total quality management 

(TQM), total productive maintenance (TPM) and human resource 

management (HRM) (Shah, 2003).  Womack (1996) also suggests applying 

all these practices and principles to the complete value stream, from the raw 

material to the finished product, to create what he calls a lean enterprise.  To 

do so, a fifth and sixth main bundle of practices and principles must be 

added, supply chain management (SCM) and customer relationship 

management (CRM).  The ultimate goal of all these practices is interaction to 

create a smooth, high-quality learning organization that is able to produce 

finished products at the pace of customer demand in the quality needed with 

little or no waste. 

Many industries ranging from aerospace to service and health 

businesses have successfully adopted lean manufacturing practices and 

principles and made their operations more efficient.  Most of these 

companies are still not what can be considered fully lean organizations 

(Liker, 2004).  In order to become fully lean, a company must understand 

lean as a long-term philosophy where the right processes will produce the 
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right results and value can be added to the organization by continuously 

developing people and partners, while continuously solving problems to drive 

organizational learning (Liker, 2004).  While there is no exact definition for a 

fully lean organization, it is posited that an organization must understand and 

apply all of the practices and principles discussed earlier.  It also must 

understand that lean thinking, which effects the whole business model, is the 

key and not solely leaner production, where only parts of the whole lean 

philosophy are applied. 

The goal of becoming a fully lean organization can only be reached if 

the employees are well aligned with the new philosophy.  Gagnon’s (2003) 

work suggests, “that wood production employees who are not well aligned 

with a philosophy will exhibit lower levels of desired attitudes and behaviors”.  

Since lean thinking requires a great level of employee involvement and 

change in attitude and behaviors (Gagnon, 2003), strategic employee 

alignment plays an important role in the quest to become lean.  To ensure 

employee alignment, it is particularly crucial to have open, honest 

communication, and delegation of authority.  Spear (1999) argues that these 

are necessary for a successful lean implementation. 

Emiliani (1998) defines repeated mistakes as another primary type of 

waste and argues that a business that is unable to learn and change its 

behavior will, “no doubt, risk the future existence of their entire enterprise as 

currently governed”.  In a lean company learning continues, since “lean is a 
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continuum and not a steady state” (Liker, 1998).  Although lean thinking is a 

buzzword, the lean philosophy, practices and principles offer industry a 

potential mechanism for improving performance.  Still, there are few 

scientific studies about lean thinking, particularly in the wood industry.  There 

are many articles about specific tools and techniques of the lean philosophy, 

but little work that encompasses the entire philosophy.  There are a few case 

studies (e.g. Hunter, 2004) focused on the furniture industry, but they are 

focused on the technical, production side of the business, rather than the 

overall challenge of adopting lean thinking across the complete organization. 

While the benefits and challenges of lean thinking in the wood 

industry are mostly discussed in trade journals, this study seeks to analyze 

the topic on a scientific basis.  This was done by conducting four 

comparative case studies of lean leaders in the secondary wood 

manufacturing sector.  Two case companies were from the United States 

and two from Germany.  This embedded, multiple-case design helped to 

provide more robust and reliable results than a single-case design (Yin, 

1994). 
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1.1 Study objectives 

For a better understanding of the challenges and benefits case companies 

faced through lean implementation, the research was focused on four study 

objectives.  The first objective was to develop a summary of common pitfalls 

and individual difficulties each organization faced during the process of 

implementing lean thinking in their business processes.  Therefore the first 

objective was: 

1. Identify the common and individual pitfalls and difficulties 
during lean implementation. 

 
Another interesting aspect that was investigated were the special needs that 

each company had in order to start and successfully continue with lean 

practices and principles.  This was formulated to another objective of this 

study: 

2. Identify key resources and assistance that were necessary for 
successful lean implementation. 

 
One of the most important parts of this work was the development of a 

summary of benefits experienced by each manufacturer.  This summary of 

positive results was not solely focused on production, but on the whole 

organization and all its business processes.  A special focus was on 

marketing processes.  Increased marketing effectiveness can be a very 

important benefit arising from a lean organization.  This was categorized as 

the third objective: 
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3. Identify key benefits realized by case companies via lean 
implementation with an added focus on marketing processes. 

 
Since the case companies were located in two different countries, the United 

States and Germany, there was also a comparative component to 

understand the challenges and benefits of lean thinking in each country, 

resulting as the fourth objective: 

4. Summarize similarities and differences between the 
experiences in lean implementation across countries. 

 
This work hopes to create greater interest in the scientific community around 

the topic of lean thinking.  An additional goal was to provide insightful 

information to wood manufacturers that allows a better understanding of lean 

thinking and its implementation.  Accordingly, the overall goal of this thesis 

was to show a logical path for becoming a lean thinking and operating 

business in the secondary wood products industry, with all its challenges and 

potential benefits. 
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2. Theoretical background 

There is no single definition for lean thinking.  The framework presented in 

figure 2.1 incorporates many of the ideas found in the literature.  The 

framework was mostly adapted from Liker (2004), Shah (2003) and the 

Shingo business prize guidelines (2005). 

 

Figure 2.1  The Lean House: An integrated framework of lean thinking 
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The Lean House shows the general outline of how lean thinking was 

defined for this work.  For this study lean thinking was defined as more than 

a series of independent practices.  Rather, lean thinking was operationalized 

as an integrated, complete management approach that impacts the whole 

organization and that can be extended to suppliers and other business 

partners.  When lean thinking is applied to value creating activities from the 

raw material to the finished product in a joint effort by more than just one 

organization, Womack (1994) suggested this be referred to as a “Lean 

Enterprise”. 

 If the practices and principles are only applied within the borders of a 

company, we refer to that organization as a lean organization.  In order to be 

lean, not all of the practices and principles must be applied, but most of them 

should be in place, and most importantly, the lean philosophy must be 

accepted and understood by the organization.  The framework is shaped like 

a house to emphasize that all the practices and principles must interlock and 

be applied as an integrated system.  If you remove one of the main parts of 

the house, it will collapse and therefore the organization will fail to reap the 

full benefit from its efforts.  The individual practices and principles of the 

Lean House will be described and summarized in more detail below.  First, 

the basic structure of the framework will be discussed. 

The most important component of the house is the base upon which it 

is built.  This base is the lean philosophy, which should be reflected in the 
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leadership style, which must be truly understood and accepted by the whole 

company, especially by top management.  The next layer is human resource 

management (HRM), which should be especially focused on empowerment.  

A lean company must understand that its employees are the key to success 

and that a “people first” philosophy and a strong emphasis on teamwork is 

essential to gain full benefit from lean practices and principles. 

 When it comes to core operations, the lean house is built on two 

columns, with the most important key goal placed in the middle: Waste 

reduction.  Waste reduction is the single most important goal upon which all 

practices and principles focus.  On the production side, there are tools like 

just-in-time (JIT), total productive maintenance (TPM), and total quality 

management (TQM).  On the non-manufacturing side, there are marketing, 

new product development, partnering with suppliers/customers and 

environmental practices, and many other support functions that should be 

influenced and improved by lean practices and principles. 

The ceiling is the culture, which not only supports the roof of goals 

and results, but also ties the core columns together.  This problem solving 

culture which is based on continuous improvement and learning is not only a 

result of what it is built on, but it is also a very important success criterion.  

This culture is as much a result as it is an important enabler for a 

sustainable, successful, long-term, lean operation.  It is important that the 
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lean culture is really practiced and valued throughout the whole operation.  

Especially management should act as a role model to its employees. 

The roof, which is sitting on the whole construction contains the goals 

and results of a lean organization.  The goals and results are placed up here, 

because in order to reach them, all of the practices and principles throughout 

the whole building, from the base to the ceiling, must be intact.  These very 

ambitious goals such as best quality, shortest lead time, lowest cost, best 

safety record, highest morale, and top business results can only be fully 

reached if they are founded on a sound and robust construction.  Once these 

goals are reached, they will provide the truly lean company with a significant 

competitive advantage over its competitors, globally and locally.  It is 

important to remember that “lean is a continuum and not a steady state” 

(Liker, 1998), underlining that the goals described earlier always exist, no 

matter how good the organization becomes.  Through the culture of 

continuous improvement and learning, there will always exist the possibility 

to raise goals and reach higher, striving for continuous perfection in a never 

ending process of improvement and learning.  The understanding that lean 

thinking requires people to accept that no solution is ever perfect and that 

there is always room for improvements is one of the key characteristics of 

the lean way of doing business.  It is a never ending cycle. 

Results may be better if the practices and principles of the lean house 

also incorporate the supplier and customer.  To do so, supply chain 
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management (SCM) and customer relationship management (CRM) can be 

added to the key practices to create a lean enterprise as suggested by 

Womack (1994). 

In the following, each part of the lean house is described in more 

detail.  A summary of practices and principles for each element is found in 

Appendix A.  A lean organization should have most of these practices and 

principles (mainly adapted from: Liker, 2004; Shah, 2003; Shingo business 

prize guidelines, 2005) implemented, but is certainly not limited to only those 

named here. 

 

2.1 Enablers 

The enablers are the base for a successful lean organization.  They provide 

a company with an aligned management infrastructure and organizational 

culture.  The most important enabler is the philosophy (long-term thinking).  

Liker (2004) argues that  management decisions should be based on a long-

term philosophy, even at the expense of short-term financial goals.  This 

lean philosophy should encourage and recognize innovation, 

entrepreneurship, and improvements wherever they originate in the 

organization (Shingo Prize for Excellence in Manufacturing, 2005). 

Also included in the “enabler” principles should be a dedication to 

customer orientation and a clear devotion to a people-first philosophy.  
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Practices that are aligned with the principles of these enablers can be 

categorized into leadership style and empowerment/HRM (Shingo Prize for 

Excellence in Manufacturing, 2005). 

 

2.1.1 Lean philosophy 

A company’s vision, mission, and values should ideally represent the lean 

philosophy and support a people-first culture that is aligned with the lean 

philosophy.  As a result, resources should be allocated in order to enable a 

sound, sustained personal commitment and involvement of all the 

organization’s managers to find and eliminate waste or any non value-added 

activities and costs.  Leadership style should be dedicated to lean thinking 

and recognize, that lean is a process and not an end-state with the 

employees being one of the most crucial parts of the system. 

 

2.1.2 Human resource management (HRM) 

When it comes to HRM it is important to respect, develop, and challenge 

everyone involved.  Long-term employment and extensive employee training 

in lean practices is just as important as the use of teams and a sound 

recognition and reward system.  The goal is to empower employees as much 

as practicable and at the same time increase quality, safety, and employee 

understanding of management’s goals and objectives.  Measures that 
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document employee satisfaction and morale such as employee turnover, 

absenteeism, and employee survey results can be a part of the evaluation of 

empowerment programs. 

 

2.2 Core operations 

Core operations should be based on a clear manufacturing vision and 

strategy resulting from the enablers, philosophy and HRM, described earlier.  

This should result in the use of specific lean practices and principles that will 

help the organization in its business goals.  Practices and principles that 

must be included according to Liker (2004) are the creation of a  process 

“flow” to identify problems by using a pull system to avoid overproduction.  

Another important element is leveling the workload to create a smoother 

flow.  When quality problems occur, the production process must be stopped 

in order to identify and solve the root cause of failures.  To minimize failures 

it is essential to standardize tasks and continuous improvement tools.  The 

use of visual controls prevents problems from staying hidden.  For 

production it is suggested to only use “reliable, thoroughly tested technology” 

(Liker, 2004).  Also, there should not only be incremental improvement, but 

breakthrough improvements as well.  The primary goal of all elements of the 

core operations is the systematic identification and elimination of all types of 

waste. 
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 Since the core operations include many lean practices and principles 

a further breakdown makes sense.  The breakdown of the core operations 

into lean manufacturing operations and processes, and non-manufacturing 

operations and processes is derived from the Shingo business prize 

guidelines (2005).  Further breakdown into JIT, TPM and TQM and the 

specific practices and principles of each category of the lean manufacturing 

operations & processes section are mainly adapted from Liker (2004), Shah 

(2003), and the Shingo business prize guidelines (2005).  In Appendix A is a 

summary of the practices and principles for each category.  A lean 

organization should adopt most of these techniques, but is not limited to only 

those. 

 The breakdown and individual practices and principles of the non-

manufacturing operations and processes are also mainly adapted from Liker 

(2004), Shah (2003), and the Shingo business prize guidelines (2005).  The 

categories are: Innovation in product design, development and market 

service; partnering with suppliers/customers and environmental practices 

and non-manufacturing support functions.  Again it is suggested that a lean 

organization should include most of these practices and principles in their 

business processes (Appendix A). 
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2.2.1 Lean manufacturing operations & processes 

2.2.1.1 Just-In-Time (JIT), (right part, right amount, right time) 

JIT production practices and principles are very well known and common in 

lean operations.  To achieve the goal of always having the right part in the 

right amount at the right time, various practices and principles can be 

utilized.  Value stream mapping can be used to identify bottlenecks and help 

better understand the process flow.  5S standards and disciplines help 

maintain a clean and organized working environment to ensure a smooth 

flow of production.  Standard working procedures and source inspection are 

more helpful tools to produce high quality products.  The whole JIT 

production system is working according to the pull principle.  This means, 

that customer demand dictates and pulls the production.  In order for a 

company to be able to manufacture solely what is requested by demand, 

cycle times must be reduced and the production should follow a continuous 

flow layout.  There are many more practices and principles that might be 

used (Appendix A). 
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2.2.1.2 Total productive maintenance (TPM) 

TPM is a system of predictive and preventive maintenance.  The goal is to 

optimize maintenance and improve safety.  By doing so, downtime can be 

drastically minimized and smooth, JIT production will benefit.  TPM consists 

of special planning and scheduling practices and principles that are designed 

to maintain equipment before it breaks down. 

 

2.2.1.3 Total quality management (TQM) 

TQM can consist of several practices and principles and quality 

management programs.  Tools of quality like pareto charts, storyboarding, 

cause and effect diagrams, 5 why’s, and others can be deployed to 

guarantee top quality products.  Quality circles, easy to see quality, zero 

defects, statistical process control, and six sigma are quality management 

programs that are designed to reach the highest quality standards.  In a lean 

setting, it is also important to have some kind of  formal continuous 

improvement program in place since continuous improvement and learning 

are key lean practices and principles.  Further, more customer involvement, 

cross-functional product design, and quality function deployment are all 

practices and principles that are designed to manufacture high quality goods 

in an efficient manner with respect to customer specification and desire.  
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There are many more practices and principles that can be implemented to 

ensure the highest quality standards (Appendix A). 

 

2.2.2  Non-manufacturing operations & processes 

2.2.2.1 Innovation in product design, development and market 
service 

 

A strong customer focus and practices and principles like quality function 

deployment and concurrent or simultaneous engineering for product 

development are some of the possible practices and principles that can be 

used to assure a superior and efficient product design and manufacturability.  

Cross-functional and integrated marketing groups are other helpful practices 

and principles when it comes to creating products and services as close to 

the consumer as possible and at the same time they help guarantee design 

for manufacturability, testing, maintenance, and assembly. 

Converting a commodity-type product to a more specialty or 

differentiated product will often go hand in hand with these practices and 

principles and should be acknowledged as an effective way to gain 

competitive advantage.  There are many more practices and principles 

available (Appendix A). 
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2.2.2.2 Partnering with suppliers/customers & environmental 
practices 

 

Integration of the company, its suppliers and its customers through, for 

example, supply chain management (SCM), and customer relationship 

management (CRM) can further help to establish value-creating practices 

and principles across company boundaries in production or product 

development. 

Initiatives regarding environmental issues (i.e., recycling, reducing 

industrial waste, ISO 14000, etc.) are other practices and principles that can 

help to create a safer and more environmentally sound business.  This will 

help companies to fulfill the steadily growing customer demand for 

environmentally safe and sound products.  Cooperative endeavors with 

schools and training organizations can help to ensure a qualified workforce 

that is needed for a successful lean thinking organization.  Through those 

practices and principles a company can demonstrate its social responsibility.  

After all, the elimination of all kinds of waste is a key lean principle. 
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2.2.2.3 Non-manufacturing support functions 

Other helpful practices and principles for performance improvement include 

the alignment of non-manufacturing functions in order to support 

manufacturing better.  The integration of non-manufacturing functions with 

manufacturing and the incorporation of continuous improvement in the 

mission, vision, and value statements will be of benefit, as it demonstrates 

an unified, overall lean attitude that is lived throughout a company.  An 

emphasis on eliminating waste or non-value added activities in all functional 

units of the organization is necessary.  A commitment to continuous 

improvement projects and/or change processes in long-range plans, capital 

budgets, training and human resource development, marketing plans, and 

strategic reviews by all functional business units is extremely desirable.  This 

way even the non-manufacturing and support functions can contribute to a 

leaner more efficient organization.  More examples are provided in Appendix 

A. 
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2.3 Problem solving culture 

The successful employment of the different practices and principles 

described in the sections: enablers and core operations should result in a 

problem solving culture (Liker, 2004).  This culture must be based on the key 

principles of continuous improvement and learning.  Continual organizational 

learning through kaizen (formal continuous improvement program) and a “go 

see for yourself” philosophy, to comprehensively understand a situation, are 

important parts of the lean culture (Liker, 2004).  The key goal of the culture 

is to eliminate all types of waste in an organization and apply lean thinking in 

all business processes.  Decisions should be made slowly by consensus, 

thoroughly considering all options, followed by quick implementation (Liker, 

2004). 

 This lean culture is an important factor that is required to successfully 

reach the high goals of a lean organization.  According to Liker (2004), the 

major goals should include having the best quality, at the lowest cost, with 

the shortest lead time, best safety, and highest morale. 

 The culture is highly influenced by the earlier described lean 

philosophy, but it is also a result of the implementation of all the different 

practices and principles discussed above.  The results of a lean culture, 

together with the successful employment of lean practices and principles, in 

the different areas of a company will be discussed next. 
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2.4 Results (of successful lean thinking) 

The results of successful lean thinking can be observed in various areas of 

an organization.  In order to measure these results, some common 

performance measures are used.  The areas where the biggest 

improvements through lean thinking should occur, are: Quality and quality 

improvement, cost and productivity improvement, delivery and service 

improvement, and business results (financial performance).  These 

categories and most of the performance measures within them are adapted 

from the Shingo business prize guidelines (2005). 

Improvements can be expected in all categories summarized in 

Appendix A, if an organization is able to successfully and thoroughly apply 

all, or most of the lean practices and principles described earlier.  The 

enablers (philosophy and HRM) and the resulting lean culture are the most 

important factors to understand and practice.  This will ensure lean thinking 

on a sustainable, long-term basis. Some examples for each category are 

discussed in the following. 
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2.4.1  Performance measures 

2.4.1.1 Quality & quality improvement 

To measure quality and its improvement, metrics such as rework/scrap as a 

percent of sales or production costs can be used.  More examples include 

customer rejects due to poor quality in parts per million, or finished product 

first pass yield and percentage.  Warranty cost as a percent of sales or 

production cost can also be used.  These are just a few examples and there 

are more to find in Appendix A.  It is important that there is a quality 

measurement system in place that is well suited for the particular situation.  

After all, you can’t improve something you do not measure. 

 

2.4.1.2 Cost & productivity improvement 

When it comes to cost and productivity there are also several metrics 

commonly used.  Value added per payroll (sales minus purchased goods 

and services divided by total payroll dollars) is one example.  Manufacturing 

cycle time (start of product production to completion), physical labor 

productivity (units/direct hour) are other examples.  Not only labor 

productivity should be measured.  Energy productivity and resource 

utilization (e.g., vehicles, plant and warehouse floor space, etc.) are also 

important measures of productivity.  To quantify improvements, product cost 
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reduction and unit manufacturing cost reduction may be used.  There are 

many more metrics that can measure costs and productivity.  It is important 

to have a sound system in place in order to keep track of improvements and 

problems. 

 

2.4.1.3 Delivery & service improvement 

The percent of products shipped on-time (define on-time window) and/or 

percent of complete orders shipped on-time (define on-time window) is one 

example of a metric to measure delivery and service.  Customer lead time 

(order entry to shipment) is another important variable in a lean system that 

must be measured and monitored precisely.  Mis-shipments, return rates, 

and stock level and rotation are some more examples how to keep track of 

delivery and service.  Since delivery and service takes place right at the front 

end of the organization and is the part that deals the most with customers it 

is very important to improve and maintain the highest level of service and 

quality in order to offer customers a positive experience with the organization 

and its products. 
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2.4.1.4 Business results 

Business results refer to bottom line measures of firm performance.  These 

can be customer satisfaction, or more quantitative metrics such as market 

share.  Other examples include operating income on sales ratio, reduction in 

fixed and/or variable costs, administrative efficiency, cash flow, and product 

line margins.  More examples are shown in Appendix A.  These business 

metrics are very important since they show how profitable an organization is.  

They might also be helpful to identify areas that need special attention.  

Positive business results should be the outcome of successful lean 

implementation. 
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3. Methodology 

This study used a case-based, qualitative approach.  This means that most 

of the data collected was in the form of words, or as some researchers like to 

say “thick description”.  Examples of thick description are detailed 

descriptions of characteristics of involved people, groups, physical 

environment, and the background the research is conducted in.  Not only the 

data itself will be of importance, but also the circumstances within which it 

has been collected. 

A very common qualitative research method is case study design.  

According to Miles and Huberman (1994), a case study focuses on a 

phenomenon within a bounded context.  Yin (1994) argues that case studies 

can contribute in a unique way to our knowledge of individual, organizational, 

social, and political phenomena.  Case studies typically combine data 

collection methods such as archival searches, interviews, questionnaires, 

and observation (Eisenhardt, 1989). Case studies allow very detailed and in-

depth investigation of complex relations between data that can be of either 

qualitative or quantitative nature. 

The amount of information found in a case study gives the reader the 

chance to evaluate and interpret the findings individually and come to a 

conclusion.  In contrast to quantitative research, in qualitative research the 

researcher is the most important measuring device.  According to Yin (1994) 
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case studies will best answer “how” and “why” questions over which the 

researcher has limited or no control.  Eisenhardt (1989) also argues that 

case study research is especially suitable for new topic areas and often 

results in novel, testable, empirically valid, and finally frame breaking 

insights. 

Often faulted for being subjective, qualitative research offers several 

techniques to increase its validity.  To further increase robustness and 

validity, a multiple case study design was employed.  Yin (1994) suggests 

that an embedded multiple-case study design that uses multiple units for 

analysis is more robust than a single case design.  A tight design that follows 

similar procedures and questions for each case assured cross-case 

comparability.  A tight design means that most of the questions and 

protocols are developed before hand and the variation and flexibility in data 

collection activities at each case site is reduced to a minimum.  Cross-case 

analysis will enhance generalizability and deepen understanding and 

explanation (Miles and Huberman, 1994).  This is especially helpful, since 

one case study is similar to one experiment.  A great amount of information 

is collected for just one case, which provides significant detail about a very 

small population.  With the help of a multi-case design, findings become 

more generalizable, but generalizability is still relatively low compared to 

randomized approaches. 
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 Since a case study is only focused on a particular phenomenon of 

interest, it is important to set boundaries in order to stay focused on the key 

research questions.  The researcher must clearly identify what is being 

studied and what is irrelevant (Miles and Huberman, 1994).  This focus, 

combined with a purposive sampling strategy is another advantage 

compared to a random design.  A case site is chosen because of the 

occurrence of a special phenomenon of interest (Miles and Huberman, 

1994).  Case studies allow the use of qualitative and quantitative data if 

necessary (Yin, 1994).  The predominant data collection methods are formal 

interviews, observations, and document collection (Miles and Huberman, 

1994). 

 Since the researcher is the main measuring device, chances of 

unwanted bias are a risk.  Subjectivity can be especially dangerous during 

data collection, and then at a later point when the researcher is coding and 

interpreting the data to draw conclusions.  A very systematic and well 

documented system can help to stay transparent and prevent unintended 

bias.  Yin (1994) further suggests that the researcher must maintain self-

awareness and at all times, be aware of the possibility of bias and manage 

this issue purposely.  If there is any bias, it should at least be noted so the 

reader of the study can follow the thoughts of the researcher and better 

interpret the results of qualitative research. 
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The most common technique used to prevent researcher bias is 

triangulation.  “Triangulation occurs when multiple sources from different 

data collection methods support the same conclusion or, at least, do not 

contradict it” (Miles and Huberman, 1994).  It is important to understand that 

triangulation is not a technique to be performed after data collection.  It must 

be cautiously built into the study before data collection happens (Miles and 

Huberman, 1994).  There are four commonly identified types of triangulation: 

Data triangulation, investigator triangulation, theory triangulation, and 

methodological triangulation (Miles and Huberman, 1994).  Data 

triangulation is defined as two or more different data sources providing 

supporting evidence for the same hypothesis.  Triangulation cannot be 

interpreted as definitive proof, but will provide some boundaries.  Investigator 

triangulation occurs when different researchers or evaluators collect the data 

and, those researchers come to the same conclusion.  Analyzing data by 

employing a framework of unique or competing hypotheses is considered 

theory triangulation.  This technique can cause problems, if two contrary 

theories predict similar results.  However, conflicting triangulation of any kind 

may help to develop new perspectives (Miles and Huberman, 1994).  

Methodological triangulation involves collecting data with different methods.  

The most general ones are formal interviews, observations, and document 

collections.  Miles and Huberman (1994) are talking about one more type of 

triangulation which they defined as data type triangulation.  They refer to 
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collection of different types of data such as qualitative data, quantitative 

data, or archival records. 

If done properly, triangulation can assist the researcher to assure valid and 

reliable research. 

 

3.1 Study design 

A multiple-case design was used for this study.  Patton (1990) speaks of 16 

commonly used sampling strategies in case study research.  One common 

approach is extreme or deviant case sampling.  This method helps a 

researcher learn by studying highly unusual manifestations of the 

phenomenon of interest, such as outstanding successes/notable failures, top 

of the class/dropouts, exotic events, or crisis (Patton, 1990).  For this study, 

case sites were selected because of their documented position as lean 

leaders in the secondary wood products industry.  This way it was possible 

to learn from the best in the field.  To ease cross-case comparability, a tight 

design was chosen.  For all four case studies the same questions following 

the same protocol were used.  The framework for the questions was 

designed by using the theoretical background information provided earlier 

and is strongly adapted from the information in Appendix A.  The complete 

list of questions and the protocol used can be found in Appendix B.  

Personal interviews of high-level management were the main source of 
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information.  A personal interview was considered a face-to-face meeting 

between the researcher and the interviewee.  Personal observations, 

random employee interviews, archival company data, and online resources 

such as company web pages and additional information available online 

were also utilized.  As a result, the primary framework of reference for the 

study was a management view of lean thinking. 

Before collecting data at the actual case sites, a secondary wood 

products company with some lean implementation was chosen to pilot test 

the questionnaire and protocol.  The goal was to stay within boundaries and 

solely focus on the research objectives discussed in the introduction.  The 

decision logic for the pilot company followed the strategy of a convenience 

sample.  According to Patton (1990) this approach saves time, money, and 

effort, but might not yield the best results.  For the purpose of pilot testing the 

approach and fine tuning methodology and questions, it was sufficient.  The 

company chosen for the pilot test was also in the secondary wood products 

industry and had already successfully implemented some lean practices and 

principles, but could yet not be seen as a truly lean operation.  A small 

wooden case products manufacturer agreed to participate as the pilot test 

company.  The pilot test was conducted following the same procedures 

described for the actual case studies, with the focus on how to improve the 

developed questionnaire, interview protocols, and procedures.  The pilot test 

was very positive and helped to implement changes to the procedure 
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followed at the actual case sites.  Originally, it was planned to take a tour of 

the facilities prior to personal interviews with management.  After the pilot 

test it was found that it is better to take the tour of the facilities after the 

personal interviews with management. 

 

3.1.1 Data collection and analysis 

 3.1.1.1 Sample selection 

The selected companies were in the secondary wood products industry and 

are known for their successful lean implementations.  The two case 

companies in the United States won the prestigious manufacturing award: 

“Shingo Prize for Excellence in Manufacturing“, which is clearly devoted to 

lean thinking.  There is only a very small group of elite lean companies in the 

United States who won this highly regarded manufacturing award.  No 

similar award was found to identify lean leaders in Germany.  The two 

chosen German companies were picked based on the past experience of the 

researcher, reports about their lean successes in various places, such as 

trade journals and shows, conferences, and recommendations of Faculty 

members of the University of Applied Sciences, Rosenheim, Germany which 

has one of the leading wood technology and advanced wood processing 

departments in the world.  To assure confidentiality, the four case site 

organizations are referred to as companies A, B, C, and D. 
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 The companies were contacted by telephone and e-mail and a 

request was made to be part of this research.  The contacts were high-level 

managers responsible for lean implementation and had good insight into the 

benefits and challenges that lean thinking brought to their operations. 

 

3.1.1.2 Data collection 

Data was collected through a questionnaire, completed by the interviewed 

manager, personal interviews by the main researcher, company archival 

documents and on site observations.  The information gathered followed the 

questionnaire and protocols included in Appendices B, C, D, and E.  During 

the interviews and observations notes were taken.  Most of the information 

was written and noted on the protocol.  This resulted in an average of 20 

pages of written notes at each case site.  Later the data was coded and 

summarized for each case site. 

The first step after successful contact with the company was to send 

the target manager, the one responsible for lean implementation, a 

questionnaire.  The questionnaire was developed based on the underlying 

theoretical framework (Appendix A) and partly adapted from Panizzolo’s 

(1998) research model.  The questionnaire is identical for each company and 

can be found in Appendix B.  The manager was asked to fill out the 

questionnaire and send it back to the researcher prior to a personal meeting.  
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The questionnaire required the manager to rate his production site on 

various lean practices and principles on a 5-point scale (1 = not at all, to 5 = 

to an extreme extent).  The questionnaire was analyzed before each 

company visit to assist the researcher in developing questions to probe 

areas that seemed of special interest. 

The personal interviews were targeted at the manager who completed 

the questionnaire and a high level marketing manager at each case site, plus 

interviews of about five randomly selected shop floor workers.  The shop 

floor workers were randomly selected based on their availability, and an 

effort was made to interview shop floor workers that have been with their 

companies since lean implementation.  The interviews followed protocols 

which were developed based on the theoretical framework (Appendix A).  

Each type of interview of either executive, marketing, or shop floor workers 

had its own specific protocol.  The protocol for marketing managers was also 

partly adapted from the problem areas that Piercy and Rich (2004) identified 

in their work about strategic marketing in a lean enterprise.  The different 

protocols can be found in Appendices C, D, and E.  The protocol was the 

structure for each interview.  The questions were asked in the order they 

appeared in the protocol and the answers were noted immediately in 

designated areas.  The questions in italic letters in each protocol were only 

asked if time permitted.  The protocol mostly consisted of the same 

questions for each company, except for one section where the questions 
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differed among case sites based on information given in the questionnaire.  

This allowed the researcher to further investigate special areas of interest 

that became evident through analyzing the questionnaire.  There was also 

enough time to ask additional questions about findings during the company 

visit that appeared to be special and unique about each case company.  This 

can be areas in lean thinking where a company showed extreme good or 

bad performance or some unique methods applied by companies. 

In general, the researcher spent about five hours at each case site.  

This included the personal interview with the lean manager, marketing 

manager, shop floor personnel, and a tour of the facilities.  At each case site 

company archival data and internal documents were obtained to support the 

findings.  Additionally web based resources where utilized to gather further 

information about the lean efforts of each participant.  After the interviews 

with management, the researcher had the opportunity to go see and talk to 

employees directly to get a better picture of the level of lean thinking in each 

case company. 

For the two case studies in Germany the questionnaire and interview 

protocols were translated into German (Appendices F-I).  First it was 

translated by the researcher.  To assure the similarity of documents in both 

languages, a bilingual person not involved in the study, was used to translate 

the documents back into English to assure that none of the meaning of the 

questions would be different from their English original.  This way it is 



 
 
 
 

 

 

39

assured that the only difference between the case studies in Germany and in 

the United States is the used language, and not content. 

This tight approach eases cross case comparability and the rules of 

triangulation described earlier are followed by collecting different data types 

and using different methods to collect data.  Data collection and later 

analysis was guided by the theoretical framework developed earlier.  Still, 

there was room for investigations and findings that might have deviated from 

the theoretical framework. 

 

3.1.1.3 Data analysis 

The first step in data analysis was data coding, which helped to create some 

structure.  With the tight approach the structure was already predetermined 

in the protocol and made this step easier.  All data was coded following the 

study objectives.  The codes were: Pitfalls and difficulties, key benefits with 

an added focus on marketing processes, and similarities and differences 

across countries.  The second step was pattern coding which is of 

explanatory nature and pulls together a lot of information to something more 

meaningful.  The identified patterns had to match and support the codes 

used.  An example would be, that an interviewed manager would state that 

employee satisfaction is high at his operation.  This would match the code: 

“benefits”.  In order to pattern code this information it is important to get 
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evidence for the high employee satisfaction from different sources.  

Examples would include interviews of employees, observations that would 

support that employees look and seem happy during work, the existence of a 

pay and reward system that is viewed as fair by all employees, the existence 

of social events organized by the company, and other possible information 

that would support the employee satisfaction at this operation.  During the 

coding and analysis some tactics suggested by Miles and Hubermann 

(1994) were used.  Noting patterns, seeing plausibility and clustering were 

some of those strategies.  The noting of relations between variables and the 

building of a logical chain of evidence were some other methods used.  

Making conceptual/theoretical comparison with the developed theoretical 

background further enhanced the logic.  Also, the follow up on surprises and 

unexpected occurrences helped assure valid results. 

After coding and analyzing each individual case study using the same 

methods and rules for each case, the cross-case comparison was 

conducted.  The coding and analysis was focused on exploring the study 

objectives and designed to stay within those boundaries.  Methods and 

worksheets suggested by Stake (2006) were used for cross-case 

comparison. 
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3.2 Validity 

In order to give the reader the ability to make her or his own verdict on the 

quality of the research conducted, Yin (1994) suggests four tests to be 

performed.  These four tests are designed to assure construct validity, 

internal validity, external validity, and reliability.  These four factors are 

commonly used to validate empirical research (Yin, 1994). 

 Construct validity, also called external reliability or 

objectivity/confirmability by Miles & Hubermann (1994), requires the 

development of adequate measurements for the variables being studied 

(Yin, 1994).  The measurements must reflect the phenomenon that is being 

studied in a clear and plausible way.  To increase construct validity Yin 

(1994) suggests creating a chain of evidence, use multiple sources of 

evidence, and to have key sources of the research review a draft of the case 

study results for correctness. 

 In order to achieve construct validity in this research, various 

techniques were applied.  Different data sources were used to gather 

information and are documented to allow the reader to judge data quality.  

Chains of evidence were constructed to illustrate to the reader the logical 

links between a conclusion and the initial research objective or vice versa.  

In the methodology and study design chapters all the applied techniques and 

methods were comprehensively described to allow the reader a better 
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understanding of how the data was analyzed and how conclusions were 

drawn.  Additionally, each case company received a personalized report 

about the findings.  Feedback was collected to assure accuracy and 

agreement of all participants in the logic and accuracy of the results. 

 To increase internal validity, Yin (1994) suggests methods such as 

coding the data and performing pattern matching with the coded data, 

performing explanation building (another way of pattern matching), or 

creating time-series analysis of events.  Even though internal validity is more 

related to causal or explanatory case studies where researchers are trying to 

answer how and why questions (Yin, 1994), there are still some underlying 

results in this more exploratory study that were reached through causal links 

recognized by coding and pattern matching. 

 In terms of importance, external validity is ranked highest when it 

comes to evaluating results of a case study, since external validity 

determines the generalizability of the research findings (Yin, 1994).  Further 

increase in external validity requires the researcher to replicate results and 

hence use a multiple case study design.  With a multiple case study design 

Yin (1994) refers to not increasing the sample size, but conducting other, 

similar experiments with the goal of replicating the findings of the initial case 

study.  Eisenhardt (1989) suggests four to ten cases to allow for better 

generalizability.  If results from multiple cases are yielding similar results, 

researchers will be able to state with increasing certainty that a hypothesis or 



 
 
 
 

 

 

43

proposition is generalizable to a larger population than the represented case 

study sites.  Another factor that can increase external validity is if findings 

are consistent with research that has been conducted previously in the area 

(Eisenhardt, 1989). 

In this study similar results were found for all four case companies, 

significantly supporting external validity.  The findings were consistent with 

previous research and literature.  This suggests that, to a certain degree 

successful lean companies in the secondary wood products Industry in 

Germany and the United States experienced similar benefits and challenges.  

This research has helped to better understand the challenges and benefits 

companies in the secondary wood products industry face by adopting a lean 

strategy.  This study can be used as a basis for future and more in-depth 

research in this area.  Further research might also be of quantitative nature 

to further foster external validity and therefore increase generalizability to a 

greater population. 

  If a second researcher can reach the same conclusions that the first 

researcher did, by using the same methodology at a similar case study site 

reliability of the research increases (Yin, 1994).  To improve reliability or in 

other words the possibility to replicate case study research, Yin (1994) 

suggests use of a case study protocol and a case study database.  The case 

study protocol describes the methodology and analysis methods used for the 

case study. 
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In this case study, research methodology was well documented.  The 

data base for this research consisted of well structured notes and various 

other types of documents collected at each case site in paper format that 

were coded for analysis.  The data for each case site was kept separate, but 

following identical order and structure to ease cross case comparability.  

This way the reader will have all the documents and information needed to 

replicate the study exactly at different sites. 
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4. Results 

In the following section the results of the study are presented.  The first part 

documents the results of each case company separately, and the latter part 

provides a comparison among case companies.  To guarantee the 

anonymity of the case companies, they were named company A, B, C, and 

D. 

 

4.1 Company A 

Company A is a United States based manufacturer of cabinet doors and 

drawer fronts.  It is a large manufacturer with production and assembly 

facilities across the United States.  The total number of employees at 

company A is 3,320, divided into seven plants.  Company A is part of a big 

multinational corporation.  At the time of this research, 590 people were 

employed.  Production volume at the visited facility averages about 27,000 

raised and flat veneer panels, 18,000 doors, and 8,500 drawer fronts per 

day. 

The information gathered at company A consisted of an interview with 

the Continuous Improvement Coordinator, who was one of the managers 

responsible for lean implementation and has held the current position for 

three years.  Four work-force employees were interviewed.  Out of the four 

work-force employees, three have been with company A for over 20 years 
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and one has been working at company A for over two years.  The 

Continuous Improvement Coordinator was not able to asses how marketing 

was effected by lean implementation at company A.  He was able to provide 

contact information for the marketing manager at headquarters.  After the 

marketing manager was contacted via e-mail and asked how lean 

implementation at company A had affected marketing operations it became 

clear that lean implementation had little to no influence on the way marketing 

was handled at company A.  Additional data was received in the form of the 

Shingo Prize achievement report, which included various power point 

presentations, charts and documents.  The documents consisted of more 

detailed information about several kaizen events, presentations the 

interviewee had given before about lean implementation at company A, and 

detailed charts of how lean implementation affected important performance 

measures in manufacturing such as work in process, inventory, cycle time, 

and factory lay out.  Additionally, information to support findings was 

available on the web page of company A. 
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4.1.1 Results from the questionnaire 

Table 4.1 presents the results of the questionnaire that was completed by 

the Continuous Improvement Coordinator.  The questionnaire can be found 

in Appendix B.  The manager rated his production site on various lean 

practices and principles.  The results presented in the table are the 

calculated means for each section of the questionnaire and show the extent 

of implementation of various lean practices and principles at the company.  

The mean values tell to what extent the interviewed manager thought 

company A had implemented various lean practices and principles.  Each 

mean value was calculated from the answers to several different items in 

each category.  This allowed insight into the extent to which lean thinking 

was applied at company A and was used in a later chapter to compare the 

extent of lean implementation among companies.  The numbered items in 

the table are the main areas and include a number of individual items.  For 

example, the mean value for “enabler” is calculated from the mean of 

“leadership culture” and mean of “human resource management”.  

“Leadership culture” consists of eight items (can be found in appendix B). 

 The comments column includes additional information about rated 

areas, allowing a deeper understanding of mean values and company-

specific characteristics. 
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Table 4.1   Extent of implementation of various lean thinking practices and 
principles for company A 

 
Area Mean Comments 

1.  Enabler 3.93  

Leadership culture 4.63  

Human resource management 3.22 Still a very traditional, inflexible work 
time and pay system in place  

2.  Core Operations 4.39  

2.1  Lean manufacturing 
operations & processes 4.53  

Just-in-time 4.25  

Total productive maintenance 4.67  

Total quality management 4.67  

2.2  Non-manufacturing 
operations & processes 4.25  

Innovation in product design, 
development and market 

service 
3.40 

Low level of modularization, phase 
overlapping, and multifunctional design 
teams 

Partnering with 
suppliers/customers & 

environmental practices 
4.33 Low supplier involvement in product 

design and development 

Non-manufacturing support 
functions 5.00 

High extent of commitment to 
continuous improvement and waste 
elimination in all functional units 

3.  Results 4.14  

Quality & quality improvement 3.80  

Cost & productivity 
improvement 4.29  

Delivery & service improvement 4.80  

Business results 3.67 Only three items out of 8 were 
answered 
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4.1.2 Company characterization 

Company A started its lean implementation in 1998.  The reasons for 

implementation were a minor crisis, loss of market share and growing 

competition, plus the fact that company A was bought up by a large 

multinational corporation that pressed them to become lean and more 

efficient.  A top down approach resulted from the corporation requesting 

implementation of lean practices and principles.  The people responsible for 

lean implementation at the corporate level were the Vice President of Six 

Sigma and Lean Manufacturing, and at the plant level it were the Plant 

Manager, the Production Manager, the Maintenance Engineer, and the 

Continuous Improvement Coordinator. 

 There was a disconnect between headquarters and the plant level 

when it came to lean practices.  This became apparent when the interviewed 

manager was not sure how lean implementation was affecting marketing 

operations, that are completely handled at corporate headquarters.  The 

interviewee gave the researcher contact with a high level marketing manager 

at headquarters.  After information via e-mail about the effects of lean 

implementation on marketing operations was requested, the marketing 

manager replied very clearly that there was no immediate effect of lean 

implementation at the production level on marketing operations.  Lean was 

seen more as a manufacturing tool rather than an overall strategy that could 
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include areas such as marketing and new product development, at a 

corporate level.  New product development was handled at headquarters 

and the production plant had little influence on the process.  This also 

showed in the answer that the Continuous Improvement Coordinator gave in 

the “Innovation in product design, development and market service” area in 

the questionnaire.  The mean value is 3.4, one of the lowest rated areas for 

company A. 

 The results in table 4.1 show that the Continuous Improvement 

Coordinator believed company A was doing very well in most areas of lean 

thinking.  The area of “enabler” received the lowest rating.  The human 

resource management, component of  “enabler”, was rated lowest.  This was 

due to the very traditional, inflexible work time and pay system that was in 

place at company A.  Because all production, assembly and finishing plants 

within company A were interconnected, schedules were designed for two set 

shifts a day.  “Core operations” reached a mean value of 4.39 and “results” 

reached a mean value of 4.14, showing that the interviewee believed, that 

company A was a very successful lean implementer that saw substantial 

benefits in most areas through lean implementation. 

 Company A had a very strong focus on its employees.  Employees 

were seen as the most important asset and treated accordingly.  During the 

interview this was stressed extensively by the Continuous Improvement 

Coordinator.  Safety was another area, upon which company A was very 
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focused.  Between 1998 and 2003, lost time accidents were reduced by 

98%, but company A still works for improvement.  Extensive training was 

offered and required for new employees, and continuous training for other 

employees.  A very good suggestion system was in place, another indicator 

of the importance of employees and their ideas to company A.  To show 

appreciation to employees, company A conducted many different social 

events and employee awards.  All these factors helped to achieve an 

extremely low turnover rate of about 2%. 

 

4.1.2.1 Plant layout at company A 

The manufacturing facility was laid out mostly in a flow-line because of the 

large machines in use. Where hand work and smaller machines were used, 

manufacturing cells were established.  The shop floor was very clean and 

organized.  This was due to the rigorous 5S program that is focused on 

having a clean and very well organized work environment.  It was a very 

transparent and visual facility.  All the important performance measures and 

production data were displayed on specially designed bulletin boards for 

everyone to read.  All information boards were updated on a regular basis 

and allowed everyone to see any time if, for example, a manufacturing 

station was running on schedule.  It appeared that company A was trying to 

supply everyone with the information she or he needed, where they needed 
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it.  According to the Continuous Improvement Coordinator these were the 

reasons why problems and mistakes could for the most part be detected 

visually, as soon as they happened. 

 

4.1.3 Key resources and assistance that were necessary for 
successful lean implementation at company A 

 
Company A received extensive training via its parent corporation.  Still, many 

implementations went by trial and error.  Consultants were not brought to the 

manufacturing site to aid lean implementation.  What the Continuous 

Improvement Coordinator believed was most beneficial to them, was 

benchmarking other companies.  Benchmarked companies were from a 

variety of manufacturing industries.  Benchmarking was also conducted 

among mills within the corporation.  It was very helpful for managers to 

observe, in-person, how other companies are implementing similar practices 

and principles in order to become leaner and more efficient.  To see 

examples, and interact with managers at the visited plants was most 

beneficial for the managers responsible for lean implementation at company 

A. 
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4.1.4 Pitfalls and difficulties during lean implementation at 
company A 

 
For many employees it was a culture shock when they started to implement 

lean practices and principles.  The change from a high level of work in 

process to nearly no work in process was especially hard for many 

employees.  When asked about the challenge of change, some work-force 

employees described their experience with “nobody likes change” or “it was 

like coming from [the country] to New York city”.  According to the 

Continuous Improvement Coordinator and work-force employees, 

communication was the main difficulty.  To communicate the new vision and 

for the work force to understand what management wanted, proved to be 

difficult.  Company A offered extensive training, but interviewees reported, 

that back then the turnover rate was high and quite often an employee was 

trained and soon after training, she or he would leave.  In hindsight, 

management would have informed everyone up front about the new vision 

and spend more time and effort in better communicating with the employees 

to assure that they are all on the same page with management.  Also, 

management would have started their total productive maintenance program 

earlier. 

Company A believed now, that optimal performance and teamwork 

are built through open and honest communication.  The management team 

utilized many avenues for opening the line of communication between the 
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production employees and management.  Information on company goals and 

values, daily production and booking schedules, quality statistics and issues, 

safety, company policies and procedures and status of the company is 

essential.  Most importantly, avenues of communication allowed employees 

to share their ideas and concepts for improvement with their supervisors and 

the management team.  Consequently, employees developed a sense of 

ownership in the daily operation and the success of the company.  Company 

A utilized several vehicles in maintaining its open line of communication with 

its employees.  There were monthly plant wide meetings, to share company 

A’s core values, inform employees of the status and future goals of the 

company and explain the “why” behind the “what”.  Additionally, there were 

weekly staff meetings and group huddles, plus bi-monthly roundtable 

meetings with production employees and management.  All these means of 

communication were established to create an open, transparent, and honest 

work climate.  This was seen as most important prerequisite for successful 

lean thinking by the interviewed Continuous Improvement Coordinator, and 

the interviewed work-force employees. 
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4.1.5 Key benefits realized by company A via lean 
implementation with an added focus on marketing 
processes 

 
As expected from literature, manufacturing was the area that benefited most 

from lean implementation at company A.  They were able to reduce defects 

by 84%, inventory by 80%, and cut lead time from six days down to 13 hours 

between lean implementation and the time the data was collected.  By 

reducing work in process and redesigning manufacturing processes 

according to lean practices and principles, 70,000 square feet of floor space 

were gained.  Plant capacity was doubled with no capital investment.  

Company A became much more cost effective and turned from negative 

profit to being highly profitable.  This is not only supported by the Continuous 

Improvement Coordinator, but also by the additional data and documents 

that were gathered.  Safety was another area that saw big improvements.  

The plant now is much safer and has a dramatically improved safety record.  

Between 1998 and 2003 lost time accidents were reduced by 98% and as of 

when this data was collected they had nearly two million man-hours with no 

lost time accident.  Through lean implementation, the factory become very 

visual, organized, and clean which allowed them to detect problems by a 

quick glance at the shop floor.  Another very important benefit was the much 

improved cooperation between management and work-force employees.  

This became very evident at the interviews with shop-floor workers and the 



 
 
 
 

 

 

56

way the Continuous Improvement Coordinator stressed the importance of all 

employees and the communication with them.  There was extensive 

communication between management and shop floor thru various channels 

to assure the connectivity between the two groups, as described in the 

previous chapter. 

 There were no obvious benefits for marketing, other than the reduced 

lead times and a reduced number of complaints due to the increased quality.  

In 1999 company A received 269 assembly plant complaints and 21 field 

complaints.  In 2002 the company received approximately 45 assembly plant 

complaints, and no field complaints.  Since marketing was handled at the 

headquarters there seemed to be a big disconnect between the 

manufacturing facility and the corporate level where lean seems to have very 

little influence on business processes. 

 

4.2 Company B 

Company B was a United States based manufacturer of case goods 

producing antique reproductions.  The production site which was part of this 

research employed 143 people.  The production volume was about 694 units 

per month on average.  The total number of employees at company B was 

180, divided into two plants, the plant site that was part of this research, and 

a production site with 37 employees in Mexico.  Each plant consisted of 
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several manufacturing cells, capable of building several product families 

such as chairs or beds for example. 

The information gathered at company B consisted of an interview in a 

round table setting with four managers (Continuous Improvement Manager, 

Vice President of Manufacturing, Marketing Manager, and Maintenance 

Engineer) responsible for lean implementation.  The manager responsible for 

marketing was among the four interviewees and was able to give insight into 

how marketing is influenced by lean implementation.  Four work-force 

employees were interviewed.  The interviewed work-force employees had 

been working at company B for seven to ten years.  Additional data was 

received in the form of the Shingo Prize achievement report, plus information 

available at the web page of company B.  The Shingo Prize report contained 

detailed information about lean practices and principles that were 

implemented at company B and how the company benefited from lean 

implementation. 

 

4.2.1 Results from the questionnaire 

Table 4.2 presents the results of the questionnaire that was filled out by the 

Vice President of Manufacturing.  The questionnaire can be found in 

Appendix B.  The mean values tell to what extent the Vice President of 

Manufacturing thought company B had implemented various lean practices 
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and principles.  The comments column includes additional information about 

rated areas, allowing a deeper understanding of mean values and company 

specific characteristics.  A more detailed description about the results from 

the questionnaire in general can be found in chapter 4.1.1. 
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Table 4.2  Extent of implementation of various lean thinking practices and 
principles for company B 

 
Area Mean Comments 

1.  Enabler 3.99  

Leadership culture 3.75 Weakness in stating goals and 
strategies 

Human resource management 4.22  

2.  Core Operations 3.41  

2.1  Lean manufacturing 
operations & processes 3.47  

Just-in-time 3.75 Low level of implementing standard 
working procedures 

Total productive maintenance 2.33 
Not very much total productive 
maintenance implemented, but most 
machines are little hand held tools 

Total quality management 4.33  

2.2  Non-manufacturing 
operations & processes 3.35  

Innovation in product design, 
development and market 

service 
3.20 

Low level of modularization (hard to 
implement with the product company B 
manufactures though), and phase 
overlapping during planning period 

Partnering with 
suppliers/customers & 

environmental practices 
3.35 

Low wood supplier involvement in 
product design and development due 
to low purchasing volumes 

Non-manufacturing support 
functions 3.50  

3.  Results 4.38  

Quality & quality improvement 4.4  

Cost & productivity 
improvement 4.57  

Delivery & service improvement 4.80  

Business results 3.75  
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4.2.2 Company characterization 

Company B started its lean implementation in 2000.  The major reason 

named by the interviewees for implementation was a crisis.  Company B 

needed to expand the existing facility in order to be able to keep up with 

demand.  An expansion of the existing facility would have been too 

expensive.  One option they had been offered by a consultant, was a very 

complex and expensive enterprise resource planning software that was 

purported to solve their problems and make them more efficient.  After 

company B heard about lean thinking and how it could help them, they 

decided to implement lean thinking in their operation.  As a result, company 

B did not have to build new manufacturing facilities and did not have to make 

big capital investments, but was still able to increase its production to the 

desired level.  Lean was implemented as a top down approach and the main 

reason was the need to increase production combined with a lack of 

affordable new manufacturing space.  The people responsible for lean 

implementation were mainly two managers (both were part of the interview) 

and now, “everybody from the shop floor to management is responsible to 

keep it up,” as one manager said. 

 Company B was born as a marketing idea and its focus on marketing 

is very strong.  Marketing processes were developed and improved hand in 

hand with lean implementation.  This way company B significantly benefited 



 
 
 
 

 

 

61

from lean implementation in their marketing processes.  They saw 

themselves much closer to the customer after lean implementation.  By 

becoming lean, the Marketing Manager pointed out that they were “able to 

quote and guarantee delivery dates”.  Along with lean implementation, 

company B was able to greatly improve their sales operation and apply 

some of the lean practices and principles to how their customers were 

treated and served.  The new product development process also integrated 

lean practices and principles and made manufacturing of new products much 

easier than before.  Management personnel in all areas at company B were 

very critical with themselves, always looking for further improvements and 

never being 100% satisfied with the current practices and principles, 

underlining their pursuit to perfection. 

 When looking at the results from the questionnaire, it can be seen, 

that the Manufacturing Manager believed that company B is doing well in 

most areas of lean thinking.  The area  “enabler”, with a mean value of 3.99 

reached the second highest rating after “results” with a mean value of 4.38.  

Especially the human resource management, part of  “enabler”, was rated 

very high with a mean value of 4.22.  This was due to the very innovative, 

flexible work time, and bonus pay system in place at company B.  In fact, all 

interviewed work-force employees showed a high level of satisfaction with 

the bonus pay system.  It consisted of a production bonus and a gain share 

bonus.  The production bonus was linked to team and cell performance.  The 
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level of profit sharing was around 10%.  “Core operations” reached a mean 

value of 3.41 and “results” reached a mean value of 4.38, showing that the 

Vice President of Manufacturing believed, that company B still had potential 

to improve its core operations, but still already saw large benefits in most 

areas through lean implementation.  These findings were also supported by 

the interview. 

 Company B had a very strong focus on its employees.  Employees 

were seen as the most important asset and were treated accordingly.  The 

Vice President of Manufacturing stated, “emphasis has to be on people and 

not on lean”.  For managers at company B, teamwork was most important.  

This was stressed by all interviewed managers. A team bonus, based on 

performance, was also part of their performance pay system.  There were 

many group based activities and employees were empowered to make 

decisions and give input in most areas.  The innovative bonus pay program 

gave everybody the chance to earn more based on their skill level and 

efforts, plus one component of employee earnings was directly linked to 

overall company success.  Extensive lean training was offered for every 

employee in the company to help them better understand lean practices and 

principles, and therefore make lean thinking a success. 
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4.2.2.1 Plant layout at company B 

The manufacturing facility was mostly laid out in manufacturing cells.  Each 

manufacturing cell was capable of doing one major process, such as 

finishing or assembly, for example.  Most of the machines used, were small, 

handheld tools.  To manufacture antique replicas a lot of manual 

craftsmanship takes place.  As a result, the shop floor was not very clean 

and some cells seemed a little cluttered.  Most lean practices and principles 

were adapted to the special requirements of company B. 

 

4.2.3 Key resources and assistance that were necessary for 
successful lean implementation at company B 

 
Company B had a consultant from the local Manufacturing Extension 

Partnership (MEP) helping them to implement lean thinking at their 

operation.  The interviewees also reported that they did extensive reading 

about the topic and visited several conferences.  Benchmarking with other 

companies was helpful as well.  The interviewed managers agreed that it 

was helpful to actually go see what and how other companies are doing in 

order to become leaner and more efficient.  To learn by example and 

interaction with managers involved in lean implementation at other plants 

was beneficial for all managers involved.  The managers responsible for lean 

implementation at company B believed, that the MEP consultant together 

with the readings, were the most beneficial resources on their way to 



 
 
 
 

 

 

64

become a lean thinking company.  In order to get the change process 

started, they built one example manufacturing cell first, to show everybody in 

the company that lean really works well.  This way it was possible to teach 

and convince everybody in-house that lean thinking can be of great benefit. 

 

4.2.4 Pitfalls and difficulties during lean implementation at 
company B 

 
For many employees it was a culture shock when they started to implement 

lean practices and principles.  Many employees were worried about their job 

and it took them some time to realize all benefits that lean implementation 

brought to them.  Communication was the main difficulty.  Interviews with 

work-force personnel and managers showed that both groups agree on that 

topic.  To communicate the new vision, and for the work-force employees to 

understand, and believe in lean, proved to be difficult.  It was hard at times to 

get people on board, and according to the interviewed managers the hardest 

to convince were the old, experienced, and highly skilled employees.  In very 

few instances, company B had to let go some of their employees that just 

could not adapt to the new lean practices and principles.  Communication 

between the office and manufacturing was another key difficulty.  Cultural 

pitfalls such as, new employees not being able, or willing to understand and 

comply with lean practices and principles in place, were still an issue six 

years after lean implementation.  Company B created a culture of 
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empowerment, allowing each employee and team to give their input and help 

design their work area.  Additionally, extensive lean training was offered, and 

individual one-on-one coaching was encouraged.  Management members 

spent more time on the shop floor, to assure open, and transparent 

communication from top to bottom.  All employees were getting the 

information they needed to fully understand every decision, and to always be 

updated about the manufacturing and company performance.  Another 

difficulty company B faced was the change of  manufacturing layout into 

manufacturing cells, and to completely understand how the cells were 

supposed to operate.  In hindsight management would have done more lean 

training for everybody, but especially for the work-force employees. 

 

4.2.5 Key benefits realized by company B via lean 
implementation with an added focus on marketing 
processes 

 
Manufacturing was the area that benefited most from lean implementation at 

company B.  This was expected from literature.  According to the interviewed 

managers some areas had efficiency increases of 100% after just one 

kaizen event.  Company B was able to reduce lead time from 16 to eight 

weeks in just one summer.  Currently, lead time was about six weeks.  

Managers reported that before lean implementation, cycle time was 45 days.  

The cycle time as of when this data was collected was four days.  By 
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reducing work in process and redesigning manufacturing processes 

according to lean practices and principles, floor space was gained.  

Productivity increased dramatically with no capital investment.  With the 

same number of people, company B was now able to produce about 60 

items per day, up from 16 prior to lean implementation.  Managers were 

absolutely stunned by what the implementation of lean practices and 

principles was able to do for their operation.  Company B became much 

more cost effective and turned from barely profitable to being highly 

profitable.  This is not only supported by the interviewed managers, but also 

by the additional data and documents that were gathered.  Safety was 

another area that saw big improvements.  The interviewed managers 

indicated that the plant now was much safer and had a much improved 

safety record after lean implementation. 

 Marketing also benefited from lean implementation.  The Marketing 

Manager at company B had a very positive attitude towards lean thinking 

and believed that it was very helpful, especially in the following areas.  The 

new product development process was much more efficient and reliable after 

lean implementation.  In 1998 company B introduced about 12 new products, 

and in 2001 they were able to introduce nearly 150 new products.  

Manufacturing and Marketing Managers agreed that not only did new 

product development become more efficient, but lean implementation also 

made manufacturing of new products much easier, since manufacturability 
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became a big part of the new planning procedure.  Shorter lead time and 

greater reliability of manufacturing processes gave a big boost to marketing 

as well.  It helped to increase customer satisfaction and enabled company B 

to offer shorter delivery times and better quality.  As the Marketing Manager 

said: “Now if they say it will be done, it will!” and “now we can quote and 

guarantee delivery dates”.  Company B was able to get very close to their 

customers and offer “legendary service” which was seen in positive feedback 

from their customers.  This was supported by the fact, that about 98% of the 

sales value was conducted by repeat customers.  Between 1998 and 2001, 

sales in dollars grew at an average of 17.5% every six months.  

Controversially, the Marketing Manager stated, that company B did not 

advertise their short lead time because many customers perceived a longer 

waiting time for their antique replicas with higher quality.  According to the 

Marketing Manager, most customers expected to wait at least a week for 

their product and if they got it faster, thought that it was not the quality and 

carefully crafted product they were looking for. 
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4.3 Company C 

Company C was a Germany-based manufacturer of office furniture.  It was a 

manufacturer with two production sites in Germany.  The total number of 

employees in Germany was 360, divided into two plants.  Company C was 

part of a big multinational corporation.  At the production site that was part of 

this research, 250 people were employed.  The production volume at the 

visited facility averaged about 1200 tables, 200 chairs, and 120 partitioning 

walls per day. 

The information gathered at company C consisted of an interview with 

the Lean Production Manager, who was one of the managers responsible for 

lean implementation.  One shop floor supervisor, responsible for lean 

implementation, was also interviewed.  Unfortunately, it was unclear at the 

point of visit, if top management would agree to participate in this study.  

Therefore, it was not possible to interview any shop-floor employees or 

gather any additional data beyond the interview with the Lean Production 

Manager and his supervisor.  Additionally, information to support findings 

was available on the web page of company C.  The Lean Production 

Manager was not able to asses how marketing was effected by lean 

implementation. 
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4.3.1 Results from the questionnaire 

Table 4.3 presents the results of the questionnaire that was completed by 

the Lean Production Manager.  The questionnaire can be found in Appendix 

B.  The mean values tell to what extent the Lean Production Manager 

thought company C had implemented various lean practices and principles.  

The comments column includes additional information about rated areas, 

allowing a deeper understanding of mean values and company specific 

characteristics.  A more detailed description about the results from the 

questionnaire in general can be found in chapter 4.1.1. 
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Table 4.3   Extent of implementation of various lean thinking practices and 
principles for company C 

 
Area Mean Comments 

1.  Enabler 3.79  

Leadership culture 4.13  

Human resource management 3.44  

2.  Core Operations 3.40  

2.1  Lean manufacturing 
operations & processes 3.32  

Just-in-time 3.62  

Total productive maintenance 3.00 

Even though rated only 3.00, company 
C has a very high standard of 
machines and maintenance, the oldest 
machines are from 1998 

Total quality management 3.33  

2.2  Non-manufacturing 
operations & processes 3.48  

Innovation in product design, 
development and market 

service 
3.00  

Partnering with 
suppliers/customers & 

environmental practices 
3.42 Four items out of 18 remained 

unanswered 

Non-manufacturing support 
functions 4.00  

3.  Results 3.49  

Quality & quality improvement 3.60  

Cost & productivity 
improvement 3.29  

Delivery & service improvement 3.40  

Business results 3.67 Only three items out of eight were 
answered 
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4.3.2 Company characterization 

Company C started its lean implementation in 2005.  It was still in the 

process of implementing additional lean practices and principles.  Company 

C started its lean implementation from an existing high level of efficiency.  A 

very comprehensive enterprise resource planning (ERP) software was in 

place.  The Lean Production Manager stated though, that they were “moving 

away from the ERP monster they have” and inventory, for example, was only 

kept electronically with the ERP software, because they always did it this 

way.  At the point of data collection the Lean Production Manager estimated 

that 50% of the company could be considered lean. 

The reasons for implementation were a minor economic crisis.  

Company C had to let 50 employees go.  The main reason was that 

corporate headquarters pressed them to become lean and more efficient.  A 

top down approach resulted from the corporation requesting implementation 

of lean practices and principles.  The people mainly responsible for lean 

implementation at the plant level were the Lean Production Manager, and a 

shop floor supervisor. 

 At the time of the study, there still was a disconnect between 

manufacturing and the rest of the company when it came to lean practices.  

The Lean Production Manager reported that lean thinking at the time of the 

company visit was still more seen as a manufacturing tool, rather than a 
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strategy that could be implemented to all practices and processes at 

company C.  He was not able to state how lean implementation had affected 

marketing processes at company C, but believed that lean thinking did not 

effect marketing much. 

 When looking at the results from the questionnaire, it can be seen, 

that the Lean Production Manager believed that company C was doing 

moderately well in most areas of lean thinking.  The area of “core operations” 

received the lowest rating.  The total productive maintenance, and innovation 

in product design, development and market service components of  “core 

operations”, was rated lowest.  Despite this, total productive maintenance 

seemed to be implemented very well.  At each machine, very organized and 

transparent displays about maintenance and performance measures were 

placed.  The overall lower rating of “core operations” was understandable 

since at the point of data collection company C had only one and a half 

years experience with lean thinking.  The mean value for “enabler” was 3.79 

and “results” was rated with a mean value of 3.49, showing that the 

interviewee believed, that company C had the prerequisites for further 

successful lean implementation, and already saw good benefits in most 

areas through the existing lean implementation. 

 A very good suggestion system was in place.  This was indicative for 

the  importance of employees and their ideas to company C.  The 

suggestion system allowed suggestions not only from employees to 
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superiors, but also suggestions from superiors to employees or between 

each group.  To stress the importance of employee training, a matrix of shop 

floor employees an their qualifications was displayed.  This way everybody 

knew of the skill level and capabilities of each employee, and employees 

could make sure to take more training in areas where they were not yet very 

strong. 

 Nearly all machines in use were CNC controlled, with the oldest 

machines from 1998.  This made company C a very well-equipped, high tech 

operation.  Company C also had a barcode system in place that allowed 

tracking of each individual piece, and order through the whole production 

process.  Company C applied the newest and most efficient manufacturing 

technologies and focused on the elimination of all types of waste. 

 

4.3.2.1 Plant layout at company C 

The manufacturing facility was laid out mostly in a flow-line because of the 

large machines in use. Where hand work and smaller machines were used, 

manufacturing cells were established.  The shop floor was very clean and 

organized.  This was due to the rigorous 5S program that is focused on 

having a clean and very well organized work environment.  It was a very 

transparent and visual facility.  All the important performance measures and 

production data were displayed on specially designed bulletin boards for 
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everyone to read.  The main focus of the bulletin boards was on total 

productive maintenance data, statistical process control results, various 

other quality measures, and production volume numbers.  All information 

boards were updated on a regular basis and allowed everyone to see any 

time if, for example, a manufacturing station was running on schedule.  As a 

result, company C supplied everyone with the information she or he needed, 

where they needed it. 

 

4.3.3 Key resources and assistance that were necessary for 
successful lean implementation at company C 

 
Consultants were not brought to the manufacturing site to aid lean 

implementation at company C.  The Lean Production Manager did extensive 

reading about lean thinking and took several lean manufacturing courses.  

What the Lean Production Manager believed was most beneficial to them, 

was benchmarking other companies.  Benchmarked companies were from a 

variety of manufacturing industries.  Benchmarking was also conducted 

among plants within the corporation.  It was very helpful for the Lean 

Production Manager to observe, in-person, how other companies were 

implementing similar practices and principles in order to become leaner and 

more efficient.  The interaction with managers at the visited plants and 

courses, were very beneficial for the Lean Production Manager. 
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4.3.4 Pitfalls and difficulties during lean implementation at 
company C 

 
According to the interviewed supervisor and Lean Production Manager, 

communication was the main difficulty.  Communicating the new vision and 

culture in a way that allowed work-force employees to understand and 

believe in lean proved to be difficult.  It was hard at times to get people on 

board, and according to the interviewed supervisor and Lean Production 

Manager, the hardest to convince were the old, experienced, and highly 

skilled employees.  First, it was hard to get the acceptance of all employees 

for the new vision and values that came with implementing lean practices 

and principles.  Second, according to the supervisor and Lean Production 

Manager it was not easy to consequently follow the new practices and 

principles.  They implemented daily and weekly meetings with the 

employees involved, to assure good communication between manufacturing 

and management about all important topics.  The supervisor and Lean 

Production Manager agreed that it was helpful to start with a few little 

projects that turned out very successful to show the work-force employees 

how lean works and how it can actually help them to get their work done 

easier and better. 
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4.3.5 Key benefits realized by company C via lean 
implementation with an added focus on marketing 
processes 

 
Manufacturing was the area that benefited most from lean implementation at 

company C.  According to the supervisor and Lean Production Manager, 

they were able to reduce defects dramatically, increase inventory turns by 

10%, and decrease batch sizes from 800 pieces down to 152 pieces.  Their 

lead time at the date of data collection was five days and cycle time was two 

and a half days.  Machine availability increased by 10% to 15%.  Altogether, 

the Lean Production Manager believed that productivity increased at least by 

10%.  This does not sound like very much, but it must be noted, that 

company C had just started lean implementation in 2005, and started at an 

already very high level of production efficiency.  By further increasing their 

manufacturing efficiency, company C was also able to significantly improve 

their profitability.  Additionally, through lean implementation, the factory 

became very visual, organized, and clean which allowed them to detect 

problems by a quick glance at the shop floor. 

 Even though the Lean Production Manager believed that marketing 

was not influenced by lean implementation at the point of data collection, he 

could still report that company C got closer to their suppliers through direct 

order systems.  Also delivery service and timeliness improved as a result of 

lean implementation. 
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4.4 Company D 

Company D was a German-based, mass-customization manufacturer of 

bathroom furniture.  There were two production facilities in Germany.  The 

total number of employees at company D was 400, divided into two 

production plants and some external sales representatives.  Company D was 

part of a big multinational corporation.  At the production site that was part of 

this research, 261 people were employed.  The production volume at the 

visited facility averaged about 1000 products per day.  Some products were 

more complex than others.  Out of the 1000 products about 500 were 

cabinets and 150 were mirror cabinets.  The rest can be various kinds of 

bathroom furniture products.  All products were customized in size and 

finish, exactly to customer request.  Many of the products contained rolling 

forms. 

The information gathered at company D consisted of an interview with 

the Chief Executive Officer, who was one of the managers responsible for 

lean implementation and has held the current position for three years.  He 

has been working for company D all his working life.  A Project Manager was 

also part of the interview.  Two work-force employees were interviewed.  

Both have been working at company D for over 13 years.  The Chief 

Executive Officer was also able to asses how marketing was effected by 
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lean implementation at company D.  Additionally, information to support 

findings was available on the web page of company D. 

 

4.4.1 Results from the questionnaire 

Table 4.4 presents the results of the questionnaire that was completed by 

the Chief Executive Officer.  The questionnaire can be found in Appendix B.  

The mean values tell to what extent the Chief Executive Officer thought 

company D had implemented various lean practices and principles.  The 

comments column includes additional information about rated areas, 

allowing a deeper understanding of mean values and company specific 

characteristics.  A more detailed description about the results from the 

questionnaire in general can be found in chapter 4.1.1. 
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Table 4.4   Extent of implementation of various lean thinking practices and 
principles for company D 

 
Area Mean Comments 

1.  Enabler 4.01  

Leadership culture 4.25  

Human resource management 3.78 

Even though company D does not 
offer very much formal employee 
training, employees train themselves 
effectively and have a very high level 
of empowerment and financial reasons 
to allow them to do so  

2.  Core Operations 3.22 
Different from the typical lean 
operation, very special mass-
customization system 

2.1  Lean manufacturing 
operations & processes 3.07 Very modern CNC operated machines, 

that allow extremely flexible production 

Just-in-time 3.88  

Total productive maintenance 3.33 Little TPM influence on scheduling 

Total quality management 2.00 No continuous improvement in place 

2.2  Non-manufacturing 
operations & processes 3.38  

Innovation in product design, 
development and market 

service 
2.80 Product design is solely focused on 

market need 

Partnering with 
suppliers/customers & 

environmental practices 
3.33 Not very much supplier involvement 

Non-manufacturing support 
functions 4.00  

3.  Results 3.49  

Quality & quality improvement 3.00  

Cost & productivity 
improvement 4.00  

Delivery & service improvement 3.20  

Business results 3.75  
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4.4.2 Company characterization 

Company D started its lean implementation in 1998.  Many of the practices 

and principles were already developed by the managers responsible for lean 

implementation in 1992/93.  Company D was able to develop its own very 

specialized set of lean practices and principles that were very customized for 

its operations.  The reason for implementation was no acute need or crisis, 

but a necessity for company D to follow their own philosophy of always 

thinking five years ahead.  For company D, its very personalized way of lean 

implementation was the answer to the new market requirements.  A mixture 

of top down and bottom-up approaches was used to implement lean 

practices and principles.  Most ideas were developed by management, but 

employees had significant input in the new practices and principles 

implemented. 

In 2004, company D was able to successfully implement a very 

innovative, mass customization system, based on the lean practices and 

principles implemented before.  One part of company’s D lean operations is 

a very powerful enterprise resource planning software, which was developed 

in-house along with lean implementation and enabled company D to have 

very exact records of all important numbers and performance measures, 

readily available for everybody, where they need it.  This lean software 

together with the applied lean practices and principles allowed company D to 
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connect all processes and information on-line in a very user friendly and 

informative way.  This assured that every single employee knew exactly 

what they needed to know and enabled them to work efficiently and to be 

self governed.  This became apparent by the extremely low hierarchy and 

the fact that the human resource position for the 130 manufacturing 

employees was only a part time position.  Lean was seen as an overall 

strategy that included all areas of company D. 

 When looking at the results from the questionnaire, it can be seen, 

that the Chief Executive Officer believed that company D is doing well in 

most areas of lean thinking.  The area of “enabler” received the highest 

rating of 4.01.  The leadership, component of  “enabler”, was rated highest 

with a mean value of 4.25.  This was due to the very dedicated and explicitly 

stated mission, vision, and values at company D that were actively 

influencing company D in all aspects of their operation.  As the Chief 

Executive Officer said, “without the right philosophy, nothing will work”.  

“Core operations” reached a mean value of 3.22 and “results” reached a 

mean value of 3.49, showing that the interviewee believed, that company D 

was a successful lean implementer that saw big benefits in most areas 

through lean implementation.  The components of “core operations” that 

were rated lowest were total quality management with a mean value of 2.0 

and Innovation in product design, development and market service with a 

mean value of 2.8.  The reasons for the low ratings in these components 
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were the lack of a formal continuous improvement program and the lack of 

multifunctional design teams.  The lack of multifunctional design teams was 

very much desired by company D said the Chief Executive Officer, because 

this way they were assuring that the designer can create products exactly 

how the market would like them to be and after designing a new product it 

would become the job for manufacturing to produce it.  By leaving 

manufacturing personnel out of the design process, it would be assured that 

the designer can create exactly the product she or he thinks will be best for 

the according market.  According to the Chief Executive Officer, they have 

so far been able, with their highly skilled and high tech equipped 

manufacturing facility, to manufacture what the market requested. 

 Company D had a very strong focus on its employees.  Employees 

were seen as the most important asset and treated accordingly.  During the 

interview this was stressed extensively by the Chief Executive Officer.  The 

ability to work within a team was one of the single most important skills an 

employee at company D must have.  The Chief Executive Officer stated, 

“team ability is a thousand times more important than qualification and the 

company must be organized, so that everybody can learn and do 

everything”.  Empowerment of employees was another part of company D’s 

philosophy that showed the importance of the employees to the company.  In 

many ways, employees at company D were their own bosses.  This became 

apparent with the fact that the human resource position for 130 
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manufacturing employees is only a half-time position.  Since all employees 

have all the information they need and know when, and what has to be done, 

they can come and go when they want, plan their vacations, and help hire 

extra people if needed.  This was a truly unique and extremely high level of 

employee empowerment.  Company D also had a very innovative pay and 

performance appraisal system.  Each work-force employee’s paycheck 

consisted of a basic salary (based on work hours), a skill level dependent 

component, a monthly bonus, extra bonuses for especially good 

performances, and a share of company D’s profit.  A very good suggestion 

system was in place, another indicator of the importance of employees and 

their ideas to company D.  To show appreciation to employees, company D 

conducted many different social events and employee awards.  All these 

factors helped to achieve an extremely low turnover rate, of about 1% - 2%, 

according to the Chief Executive Officer. 

 For company D information was one of the most important success 

factors.  According to the Chief Executive Officer, this was one of the single 

most important factors for company D’s success.  The software that they 

developed allowed them to collect and share all information important to their 

operation, allowing everybody to get the information needed to make 

decisions.  Lean implementation had influenced all processes at company D. 

Marketing saw extensive benefits from the now much more powerful 

and reliable manufacturing capabilities.  The Chief Executive Officer said 
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that company D was actually against the typical multifunctional design teams 

often found in lean organizations.  They believed in order to really serve the 

market, it was the job of marketing and design to create new products, 

without the input and concerns of manufacturing.  Instead they must 

represent the wishes and needs of customers.  It was the job of 

manufacturing to figure out how to produce what the designer came up with.  

The Chief Executive Officer believed that they were very close to the 

customer, and that the customer did not want to hear, “well, we can’t 

manufacture this”, but rather hears, “this is what you want, and we will make 

it for you”.  This was naturally bounded by the products they produce, and by 

the available manufacturing capabilities and skill level.  According to the 

Chief Executive Officer, so far they have always been able to manufacture 

what customers wanted. 

 

4.4.2.1 Plant layout at company D 

The manufacturing facility was laid out mostly in a flow-line because of the 

large machines in use. Where hand work and smaller machines were used, 

manufacturing cells were established.  The shop floor was very clean and 

organized.  All the important performance measures and production data 

were available on computers at each machine and work station for everyone 

to read.  All information was continuously updated in real time and allowed 
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everyone to see any time if, for example, a manufacturing station was 

running on schedule.  This way company D was trying to supply everyone 

with the information she or he needs, where they need it.  This was only 

possible with the powerful software that company D developed.  This way 

there were no labels, papers, or barcodes needed during the whole 

production process.  The single most important rule to follow was the order 

in which the products were manufactured.  Especially, since every item was 

different from the other, and no batching of orders happened, the order was 

crucial and the logic by which the software and production operated.  Every 

item was scheduled to be finished and ready to ship in a twenty minute time 

window.  According to the Chief Executive Officer, over 90% of products 

were finished exactly in their predetermined time slot.  The exact time and 

date when a product has to be finished controlled the whole production, and 

therefore company D accomplished 100% pull production. 

 

4.4.3 Key resources and assistance that were necessary for 
successful lean implementation at company D 

 
Company D developed many of the implemented lean practices and 

principles  themselves.  Most practices and principles were very similar to 

those found in lean literature.  According to the Chief Executive Officer 

company D had a very strong management team that was able to develop 

the practices and principles.  They also went to several other companies to 
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see and compare what they were doing.  Benchmarked companies were 

from a variety of manufacturing industries.  It was very helpful for managers 

to observe, in-person, how other companies were implementing similar 

practices and principles in order to become leaner and more efficient.  To 

see examples and interact with managers at the visited plants was beneficial 

for the managers responsible for lean implementation at company D.  

According to the Chief Executive Officer, employee feedback turned out to 

be the most beneficial during lean implementation.  Especially employees 

that complained extensively were extremely beneficial for company D.  This 

way management always knew, in which areas further refinement and 

improvement of lean principles and practices was needed most urgently.  

Not only was management alerted by the complaints of employees, but most 

employees also had good suggestions how to improve situations.  

Benchmarking was seen as second most beneficial.  The Chief Executive 

Officer believed that, “tough, fair discussions were the best way to get good 

solutions”.  There was no assistance from consultants for lean 

implementation at company D. 
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4.4.4 Pitfalls and difficulties during lean implementation at 
company D 

 
The interviewed managers and employees agreed that communication was 

the main difficulty.  To convince all employees in management and on the 

shop floor proved to be difficult.  To describe and have everybody 

understand the new flexible organization while getting rid of the old routines 

was very challenging.  At the same time employees received more 

responsibilities with the new system.  According to the interviewed 

employees, it was very helpful to have somebody there to help them at the 

beginning.  The extremely flat hierarchy at company D made communication 

between manufacturing and management easier.  Management and 

supervisors still had to spend much time to ensure that everybody would 

understand and accept the new lean practices and principles, and why they 

were implemented.  The Chief Executive Officer believed, that company D’s 

lean implementation required everyone to critically look behind everything 

and that was not always easy. 
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4.4.5 Key benefits realized by company D via lean 
implementation with an added focus on marketing 
processes 

 
As expected from literature, manufacturing was the area that benefited most 

from lean implementation at company D.  They were able to increase 

inventory turns from one and a half times per year to once a week,  and cut 

lead time down to three days, resulting in a 48 hour cycle time.  According to 

the Chief Executive Officer, productivity grew by 200% with very little capital 

investment.  Company D became much more cost effective and made about 

20% more profit than their sister company, which has an equal environment 

and products, but had not implement lean thinking in its operations. 

 Lean implementation was very beneficial to all areas of company D.  

The Chief Executive Officer is sure that they would have not been able to 

implement mass customization in 2004 if they would have not had such a 

lean, flexible, and efficient system in place.  According to the Chief Executive 

Officer, marketing also became much more efficient.  One reason was the 

software that was developed with lean implementation.  It allowed a 

complete, transparent flow of information from order entry to delivery.  

Furthermore, with its decision to go away from multi-functional design teams, 

company D was able to get even closer to the customer and serve markets 

more effectively.  For each market, company D had a specialized designer 

that was only influenced by market needs and requirements in the planning 
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process.  Since manufacturing capabilities became extremely robust and 

flexible, company D had been able to manufacture what the market wanted.  

The Chief Executive Officer was very confident that this would remain. 

 

4.5 Company comparisons 

The following section contains comparisons among the four case 

companies.  The findings were based on the data collected at each case 

site.  A summary of findings can be found in table 4.5.1.  All together, seven 

managers responsible for lean implementation, three marketing managers, 

and eleven work-force employees were interviewed.  Additional data was 

received for the United States based companies (companies A and B) in the 

form of the Shingo Prize achievement report, various power point 

presentations, charts, and documents.  The documents consisted of more 

detailed information about several kaizen events, presentations the 

interviewees had given before about lean implementation, and detailed 

charts of how lean implementation affected important performance measures 

in manufacturing such as work in process, inventory, cycle time, and factory 

lay out.  Additionally, information to support findings for each company was 

available on the web pages of the companies. 

 The two United States based companies (company A and B) were a 

large manufacturer of kitchen furniture cabinet parts with 590 employees at 
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the case site, and a small manufacturer of antique replicas with 143 

employees at the case site.  The large kitchen furniture cabinet parts 

manufacturer belonged to a big multinational corporation and employed a 

total of 3,320 people in the United States.  The two Germany-based 

companies (company C and D) were an office furniture manufacturer with 

250 employees at the case site, and a bathroom furniture manufacturer with 

261 employees at the case site.  Both companies belonged to bigger, 

multinational corporations and the office furniture manufacturer employed a 

total of 360, and the bathroom manufacturer a total of 400 people, in 

Germany. 

 

Table 4.5.1 Company comparison 
 

 Company A Company B Company C Company D 

Amount of data 
collected 

Interviews with:  
• 1 lean 

manager 
• 1 marketing 

manager 
• 4 work-force 

employees 
Plus additional 
data. 

Interviews with:  
• 3 lean 

managers 
• 1 marketing 

manager 
• 4 work-force 

employees 
Plus additional 
data. 

Interviews with:  
•  1 lean 

 manager 
•  1 work-force 

 employees 
 

Interviews with:  
• 1 lean 

manager 
• 1 marketing 

manager 
• 2 work-force 

employees 
 

Structure  

8 production 
sites in the U.S., 
part of a 
multinational 
corporation 

1 production site 
in the U.S, and 1 
in Mexico 

2 production 
sites in 
Germany, part of 
a multinational 
corporation 

2 production 
sites in 
Germany, part of 
a multinational 
corporation 

Size 

590 employees 
at case site, 
3320 employees 
total 

143 employees 
at case site, 180 
employees total 

250 employees 
at case site, 600 
employees in 
Europe 

261 employees 
at case site, 400 
employees total 
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 Company A Company B Company C Company D 

Product type 
Cabinet doors 

and drawer 
fronts 

Case goods / 
antique 

reproductions 
Office furniture Bathroom 

furniture 

Start of lean 
implementation 1998 2000 2005 1998 

Reasons for lean 
implementation 

• Minor crisis 
• Headquarters 

request  

• Minor crisis 
 

• Minor crisis 
• Headquarters 

request 

• Wanted to be 
ahead of 
most 
companies 

Main pitfalls 

• Culture shock 
• Communication 
 

• Culture shock 
• Communication 
• Change in 

layout 

• Communication 
• Consequently 

following the 
new practices 
& principles 

• Communication 

Main benefits 

• 84% defect 
reduction 

• 80% inventory 
reduction 

• Lead time 
reduction from 
6 days to 13 
hours 

• 70,000 square 
feet of floor 
space gained 

• Plant capacity 
doubled with no 
investment 

• From negative 
profit to highly 
profitable 

• Safety 
increased 

• Very visual, 
organized, and 
clean 
production 

• Better 
cooperation 
between work-
force and 
management 

• Areas with 
efficiency 
increases of 
100% after just 
one kaizen 
event 

• Lead time 
reduction from 
16 days to 6 
weeks 

• Cycle time 
reduction from 
45 days to 4 
days 

• Gained a lot of 
floor space 

• Productivity 
increased from 
16 items per 
day to 60 items 
per day 

• From barely 
profitable to 
highly profitable 

• Safety 
increased 

• Reduced 
number of 
defects 

• Inventory turns 
increased 10% 

• Batch size 
reduction from 
800 pieces to 
152 pieces 

• Machine 
availability 
increased 10%-
15% 

• Productivity 
increased 10% 

• Profitability 
increased 

• Very visual, 
organized, and 
clean 
production 

• Inventory turns 
increased from 
1.5 times a 
year to once a 
week 

• Lead time 
reduction 
down to 48 
hours 

• Productivity 
increased 
200% with little 
capital 
investment 

• Profitability 
increased 20% 

• Enabled mass 
customization 

• Special in-
house 
developed 
lean ERP 
software 
helped 
manufacturing 
in many ways 

 



 
 
 
 

 

 

92

 

 Company A Company B Company C Company D 

Marketing 
benefits 

• Unable to rate, 
still disconnect 
between 
manufacturing 
and marketing 

• NPD more 
efficient and 
reliable 

• From 12 new 
products a year 
to 150 new 
products a year 

• Manufactur-
ability of new 
products 
improved 

• Increased 
customer 
satisfaction 

• Sales growth 
• 98% of sales 

value with 
repeat 
customers 

• Unable to rate, 
still disconnect 
between 
manufacturing 
and marketing 

• Closer to the 
customer  

• Special, in-
house 
designed lean 
ERP software 
helped 
marketing in 
many ways 

• Enabled to 
respond to 
market needs 
better 

• Enabled 
company to 
implement 
mass 
customization 
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4.5.1 Results from the questionnaire in comparison 

Table 4.5.2 presents the results of the questionnaire that was filled out by 

the interviewed managers responsible for lean implementation at each 

company.  The questionnaire can be found in Appendix B.  The managers 

rated their production sites on various lean practices and principles.  The 

results presented in the table are the calculated means for each section of 

the questionnaire and show the extent of implementation of various lean 

practices and principles at each company.  The mean values tell to what 

extent the interviewed manager thought, his company had implemented 

various lean practices and principles.  This allowed insight into what extent 

lean thinking was applied at each company and was used in the next 

paragraph, to compare the extent of lean implementation among companies.  

More detailed information about the results from the questionnaire for each 

company can be found in the individual case chapters. 
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Table 4.5.2  Extent of implementation of various lean thinking practices and 
principles for company A, B, C, and D in comparison 

 
      Area 
                       Company 

Mean 
A 

Mean 
B 

Mean 
C 

Mean 
D 

1.  Enabler 3.93 3.99 3.79 4.01 

Leadership culture 4.63 3.75 4.13 4.25 

Human resource management 3.22 4.22 3.44 3.78 

2.  Core Operations 4.39 3.41 3.40 3.22 

2.1  Lean manufacturing 
operations & processes 4.53 3.47 3.32 3.07 

Just-in-time 4.25 3.75 3.62 3.88 

Total productive maintenance 4.67 2.33 3.00 3.33 

Total quality management 4.67 4.33 3.33 2.00 

2.2  Non-manufacturing 
operations & processes 4.25 3.35 3.48 3.38 

Innovation in product design, 
development and market 

service 
3.40 3.20 3.00 2.80 

Partnering with 
suppliers/customers & 

environmental practices 
4.33 3.35 3.42 3.33 

Non-manufacturing support 
functions 5.00 3.50 4.00 4.00 

3.  Results 4.14 4.38 3.49 3.49 

Quality & quality improvement 3.80 4.4 3.60 3.00 

Cost & productivity 
improvement 4.29 4.57 3.29 4.00 

Delivery & service improvement 4.80 4.80 3.40 3.20 

Business results 3.67 3.75 3.67 3.75 
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4.5.2 Company characterizations in comparison 

Companies A and D started lean implementation in 1998.  Company B 

started its lean implementation in 2000 and company C in 2005.  The 

reasons that the managers at company A and C stated for implementation, 

were a minor crisis, loss of market share and growing competition, plus the 

fact that companies A and C  belonged to large multinational corporations 

that pressed them to become lean and more efficient.  Top down 

approaches resulted from the corporations requesting implementation of 

lean practices and principles.  Due to the size and structure of these two 

companies, managers reported that there was still a disconnect between 

manufacturing and corporate headquarters regarding lean practices. 

Managers felt that corporate headquarters only saw lean thinking as a 

manufacturing tool rather than an overall business strategy. 

The manager at company B said, that the main reason for lean 

implementation was a minor crisis as well, but that lean thinking was applied 

to all areas of the company, resulting in benefits for marketing as well.  The 

interviewed manager at company D reported that his company implemented 

lean, not because of a crisis, but because they felt this was what they 

needed to implement in order to stay ahead of most other companies in their 

market.  At company D, employees were heavily involved in the design of 

special lean practices and principles resulting in a mixed top-down, bottom-
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up approach.  Also, company D implemented lean in all areas of the 

operation, seeing benefits not only in manufacturing, but also marketing. 

In summary, there tended to be a connection between company size, 

and the level of lean implementation in different areas.  The two smaller 

companies in each country are the ones that implemented lean thinking as a 

total business strategy, resulting in benefits in all areas of the operation.  At 

the same time, the two larger companies implemented lean rather as a 

manufacturing tool, not gaining all the benefits possible in all areas of the 

operation. 

When looking at the results from the questionnaire, it can be seen, 

that most areas show no big differences among companies.  In the section of 

“enabler” all means were between 3.79 and 4.01.  In the area of “core 

operations”, means were between 3.22 and 3.41, except company A’s 

manager rated their core operations highest with a mean value of 4.39.  In 

the “results” section, all companies mean values fell between 3.49 and 4.38.  

When looking closer at the “results” section, there were some differences.  

These differences were discussed in the chapter about differences between 

countries. 

All companies had a very strong focus on employees.  Employees 

were seen as the most important asset and treated accordingly.  During the 

interviews this was stressed extensively by all interviewed managers.  Safety 

was another area, upon which companies were very focused.  All 
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interviewed managers were able to report a decrease in accidents since lean 

implementation.  All companies offered extensive training for new 

employees, and continuous training for other employees.  The way 

employees were trained differs somewhat among companies, but all 

interviewed managers agreed that training was a very important factor for 

their success.  All visited companies had very good suggestion systems is in 

place, another indicator of the importance of employees and their ideas to 

the companies.  Teamwork and empowerment of employees was seen as 

very important by all interviewed managers.  To show appreciation to 

employees, all companies were conducting many different social events and 

employee awards.  All these efforts by management were honored by the 

interviewed work-force employees. 

 

4.5.2.1 Plant layout in comparison 

The manufacturing facilities of the companies were mostly laid out in flow-

lines, because of the large machines in use. Where hand work and smaller 

machines were used, manufacturing cells were established.  The German 

companies showed a higher level of state of the art, high-tech CNC operated 

equipment.  The shop floors were very clean and organized.  This was due 

to implementation of rigorous 5S programs that are focused on having a 

clean and very well organized work environment.  They were very 
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transparent and visual facilities.  The only exception was company B, were 

the level of cleanliness was not as high and manufacturing was laid out 

solely in manufacturing cells.  This was due to the high level of 

craftsmanship required to manufacture antique replicas.  All the important 

performance measures and production data were displayed on specially 

designed bulletin boards for everyone to read, with the exception of 

company D that utilized their specially developed software and computer 

terminals to supply all employees with the real time information they needed.  

All information boards were updated on a regular basis and allowed 

everyone to see any time if, for example, a manufacturing station was 

running on schedule.  In this way the companies were trying to supply 

everyone with the information she or he needs, where they need it.  

According to the interviewed managers, these were the reasons why 

problems and mistakes can mostly be detected visually, as soon as they 

happen. 

 

4.5.2.2 Differences between countries 

When looking closer at the “results” section of the questionnaire, it can be 

seen, that both German companies reached a mean of 3.49, while the two 

U.S. companies reached mean values of 4.14 and 4.38.  This might indicate 

that the German companies started their lean implementation at an already 
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higher level of efficiency, and that some of the low hanging fruits were 

already gone before lean implementation.  Further facts that support this 

idea were, the higher level of high-tech CNC operated machinery and the 

use of very comprehensive enterprise resource planning software at both 

German companies.  When it came to the self-rated profitability, mean 

values for “business results” were similar again.  The means for “business 

results” for all companies were between 3.67 and 3.75.  This suggests, that 

German companies did not have the same amount of improvements in 

quality, cost, and productivity and delivery, but still reached a similar high 

level of profitability, again supporting, that German companies just started at 

a higher level of manufacturing excellence and efficiency.  The German 

companies also modified more of the typical lean practices and principles to 

their special need, rather than just implementing them how they were mostly 

described in lean literature. 

 The researchers expected to see differences linked to the different 

education and skill levels of employees between the United States and 

Germany.  Germany has a very comprehensive apprentice system that 

requires employees in most positions to fulfill two to four years of training 

and education.  It was expected that this might help companies in Germany 

in terms of highly skilled, cross-trained employees, which are important in 

lean manufacturing.  Observations and interviews showed that the 

apprentice system is one reason for the higher efficiency level, and use of 
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state of the art, high-tech machinery in Germany.  When it comes to lean 

implementation the interviewed managers agreed that the single most 

important skill an employee needs to bring is the ability to work in teams and 

to adapt to lean practices and principles.  The skills an employee needs for 

the job can be taught and learned easily, but a change in attitude is very 

hard.  The adaptation to lean practices and principles, according to the 

interviewed managers, was often easier for less skilled employees that were 

not as much exposed to the traditional way of manufacturing prior to lean 

implementation.  In conclusion, the higher education and skill level of 

German employees did not appear to make lean implementation easier for 

the German companies.  It helped German companies prior to lean 

implementation to reach higher levels of manufacturing efficiency and helped 

to extensively utilize state of the art, high-tech machinery. 

 

4.5.3 Common key resources and assistance that were 
necessary for successful lean implementation at case 
companies 

 
Most interviewed managers did extensive reading about lean thinking and 

took several lean manufacturing courses.  What managers believed was 

most beneficial to them was benchmarking other companies.  Benchmarked 

companies were from a variety of manufacturing industries.  Benchmarking 

was also conducted among plants within the corporations at the bigger 



 
 
 
 

 

 

101

companies.  It was very helpful for the interviewed managers to observe, in-

person, how other companies were implementing similar practices and 

principles in order to become leaner and more efficient.  To see examples 

and interact with managers at the visited plants and courses was most 

beneficial for managers responsible for lean implementation at companies.  

The managers at company B were the only ones, that thought a consultant 

was their most beneficial resource.  The manager at company D reported 

that “tough, but fair discussions with management and employees” seemed 

most beneficial, and employee feedback was much appreciated. 

 

4.5.4 Common pitfalls and difficulties during lean 
implementation at case companies 

 
For many employees it was a culture shock when their companies started to 

implement lean practices and principles.  Many employees were worried 

about their job and it took them some time to realize all the benefits that lean 

implementation brought to them.  After understanding and accepting lean 

thinking, most employees had positive feelings towards lean practices and 

principles.  Many felt that by improving the company’s profitability, they were 

helping to secure their jobs.  Also, their daily work became easier and less 

strenuous, improving their work conditions. 

Communication was the main difficulty.  The interviews with work-

force personnel and managers showed that both groups agree on that topic.  
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Communicating the new vision in a way that the work-force employees, and 

sometimes management employees, could understand and believe in lean 

proved to be difficult.  It was hard at times to get people on board, and 

according to the interviewed managers the hardest to convince were the old, 

experienced, and highly skilled employees.  This sometimes forced 

companies to let go some of the employees that could not adapt to lean 

practices and principles.  Communication between management and the 

work-force was the reported key difficulty.  The manager at company C also 

reported, that it was hard at times to consequently follow the new practices 

and principles.  Another difficulty company B faced was the change of 

manufacturing layout into manufacturing cells, and to completely understand 

how the cells are supposed to operate.  In hindsight management would 

have done more lean training for everybody, but especially for the work-force 

employees. 

 

4.5.5 Common key benefits realized via lean implementation 
with an added focus on marketing processes at case 
companies 

 
As expected from literature, manufacturing was the area that benefited most 

from lean implementation at all companies.  For more detailed information on 

individual benefits, see the case company specific chapters.  In the following 

is a summary of benefits, that were realized by all companies.  It was not 
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always possible to obtain comparable numbers for performance measures, 

since every company measured its performance somewhat differently.  All 

managers reported that their company was able to reduce defects 

dramatically.  Company A for example was able to reduce defects by 84%.  

Companies were able to reduce inventory and work in process between 10% 

and 97% and thus gain floor space.  By reducing work in process and 

redesigning manufacturing processes according to lean practices and 

principles, company A gained 70,000 square feet of floor space.  Companies 

A, C, and D reported that they were able to reduce lead time from several 

days down to a few hours.  Company B was able to reduce lead time from 

16 weeks to six weeks.  Productivity increased at companies between 100% 

to 200%, except for company C, were productivity only increased by 10%, 

but they just implemented lean thinking starting in 2005.  These dramatic 

productivity increases were possible without any major capital investments, 

just by implementing lean thinking.  All companies became more cost 

effective and turned from barely, or negatively profitable to being highly 

profitable.  The interviewed managers reported profitability gains between 

10% and 20%.  These findings were not only supported by the interviewed 

managers, but also by the additional data and documents that were 

gathered.  Safety was another area that saw big improvements.  Especially 

the two United States companies were much safer after lean implementation 

and have dramatically improved safety records.  Through lean 
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implementation, factories became very visual, organized, and clean which 

allowed companies now to detect problems by a quick glance at the shop 

floor.  Another very important benefit was the much improved cooperation 

between management and work-force employees.  This was stressed by 

both, managers and work-force employees. 

 Marketing benefited most at companies B and D, where lean thinking 

was implemented across all business processes.  Still, all companies were 

able to sell their products, reaping full benefit from the productivity gains.  

Marketing benefits named by the interviewed managers were more robust 

product lines, more reliable processes, and more efficient new product 

development.  This then helped to increase customer satisfaction and hence 

resulted in sales growth.  Company B was able to implement 150 new 

products a year, compared to only 12 new products a year prior to lean 

implementation.  Company B’s sales grew 17.5 % on average every six 

months between 1998 and 2001, and 98% of sales value was conducted by 

repeat customers, underlining customer satisfaction.  Companies B and D 

see themselves much closer to the customer now, and lean implementation 

enabled company D to start its mass customization program.  By doing so, 

company D gained competitive advantage over many other bathroom 

furniture manufacturers in the market. 
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5. Discussion and implications 

The results of this study suggest, that successful lean implementation can 

bring a wide array of benefits to companies in the secondary wood products 

industry.  As Womack and Jones (1990 and 1996) said, lean practices and 

principles can be applied to all industries and services around the globe.  All 

companies were able to realize substantial benefits from their lean 

implementation, especially manufacturing.  All plants became more efficient 

and hence more cost effective and profitable.  Customer satisfaction grew, 

and the companies that also implemented lean thinking into their marketing 

processes were able to further improve and adjust their marketing 

processes, to additionally benefit from lean implementation.  This was 

consistent with the theoretical background, where quality, cost, productivity, 

delivery, service, and bottom line results were identified as areas that should 

see the biggest improvements. 

 Even though there were some differences between companies and 

countries, key factors for successful lean implementation named by the 

interviewed managers were very consistent and similar.  All managers 

agreed that benchmarking other companies that already have successfully 

implemented lean thinking into their operations proved to be a very beneficial 

resource to them.  The benchmarked companies did not have to be in the 

same industry.  The interaction and exchange of experiences with managers 
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that were involved in lean implementation, and the chance to go, see how 

and what they have done, was very helpful to all interviewed managers.  

Readings and additional lean training, and in one case the employment of a 

lean consultant were very beneficial to all companies.  These types of 

assistance can be recommended to any company that would like to 

implement lean thinking at their operation.  Furthermore, it is important to 

understand that employees are the single most important resource a 

company has, and should be treated accordingly.  This was stressed by all 

interviewed managers. 

 The biggest difficulty all companies experienced was communication.  

Successfully communicating the new vision and values to all employees was 

the most difficult task during lean implementation for each company.  All 

managers agreed that convincing employees and receiving their buy-in was 

crucial for successful implementation of lean thinking.  This suggested that it 

was very important to spend sufficient time informing all employees about 

the new practices, principles, policies, goals, and vision.  It was also 

important to make sure that everybody gets plenty of lean training, ensuring 

everyone understands how lean thinking works.  Companies implemented 

various means of information flow between manufacturing and management.  

Regular meetings with different groups of employees, and suggestion 

systems were just a few of the communication approaches used.  It was 

important to develop an open, honest, and transparent way of 
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communication between all employees.  Bulletin boards and information 

kiosks throughout the manufacturing facility were another good way to inform 

employees.  Everybody involved should have enough information to 

understand the “why” behind every decision.  If management is dedicated to 

lean thinking and employees understand and accept lean thinking, the 

results of this study would suggest that you will very likely become a 

successful lean thinking company, realizing the benefits described earlier.  

To start out with changing just one small area, providing an example of how 

lean thinking can work, was found to be a very effective way to help 

convince employees.  If employees can see and touch the new strategy, 

they were more likely to fully understand and accept it.  These findings were 

consistent with literature.  Womack (2002) argues that lean thinking must be 

fully accepted by top management.  Gagnon (2003) further writes, that for 

successful lean implementation all employees must be aligned with the new 

strategy.  Strategic employee alignment plays an important role during lean 

implementation and requires a great level of employee involvement and 

change of attitudes (Gagnon, 2003). 

 Communication is one of the key issues in any organizational change 

situation (Lewis, 2006).  It is the most important task that has to be mastered 

in order to make a change process successful.  Lewis (2006) analyzed the 

content of 38 best selling change management advice books, with a special 

focus on communication during organizational change.  The suggestions 
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from scholarly and practitioner literature are consistent in their 

recommendations.  In the following are some general strategies for 

communication in a change situation.  Lewis’s (2006) findings were 

consistent with the results of this study, and hence can be generally 

recommended to any organization trying to implement lean thinking.  It has 

to be noted that these are just general strategies and specific actions and 

steps are context bound and will vary from organization to organization.  

Every company has to find out which techniques will work best for them, but 

should always follow the general strategies.  It is very important to 

emphasize participation and empowerment to create a sense of ownership 

among as many stakeholders as possible.  If employees get the feeling of 

ownership they will be much likelier to enthusiastically participate and 

internalize the suggested changes.  To create a change culture was also 

seen as very beneficial.  Encouraging thoughtful preparation and 

dissemination of ideas helped to create a change culture.  This should also 

include substantial emphasize on the new vision and its purpose.  A 

compelling justification for the change should be known and understood by 

each employee.  The single most important priority has to be set on 

communication.  Communication should be open and honest, utilizing all 

means and vehicles of communication.  Face to face conversations were 

seen as one of the most important ways to communicate, but were only one 

way amongst many to distribute information.  As a general rule of thumb it 
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can be said that “when you are so sick of talking about something that you 

can hardly stand it, your message is finally starting to get through” (Lewis, 

2006).  These general strategies for communication and introduction of 

change can help any company trying to implement lean thinking. 

 The study suggested that lean thinking is a well suited tool that can 

help companies in the secondary wood products industry become more 

profitable, and gain competitive advantage.  The findings of this study were 

consistent with the theoretical background developed earlier, and consistent 

with literature about lean thinking.  This coherence adds to the reliability of 

findings and the validity of the developed theoretical background.  The lean 

house showed to be a conceptualization that represents how lean thinking 

was operationalized at the case companies.  As a result, findings of this 

study suggest, that if lean thinking is understood and operationalized 

according to the lean house, a successful lean-implementing company 

should be able to reach similar benefits, as discovered in this study.  

Furthermore, the coherency with previous findings suggests, that the results 

of this study might be generalizable beyond the four case companies. 

 To increase generalizability, further research is needed.  It would be 

very important, to learn more about companies in the secondary wood 

products industry that failed with their attempt to implement lean thinking.  

Also, additional information on how lean thinking companies compare to their 

conventional counterparts, especially in terms of efficiency and profitability 
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would be of great interest.  Lean thinking in the secondary wood products 

industry is a widely unexplored area in academia.  Findings of this study 

suggested, that it deserves more attention by the academic community, as it 

can be very helpful to the secondary forest products industry. 
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6. Limitations 

Even though the methodology applied in this study was carefully chosen and 

designed, there are still some limitations.  Case companies were chosen 

because of their successful lean implementation.  By doing so, it was 

possible to get very detailed information about the complete process of lean 

implementation and the benefits one can gain.  Unfortunately, this sampling 

strategy may have led to a bias towards the successful side of lean thinking.  

To include some companies in the secondary wood products industry that 

failed with implementing lean thinking, would have resulted in a richer set of 

data. 

 The main target contact at each case site was the manager 

responsible for lean implementation.  As a result there might be a bias 

towards how lean implementation was viewed by management. 

 The case studies in the United States were conducted in English and 

the case studies in Germany were conducted in German.  To translate all the 

interview protocols and the questionnaire, special caution was used.  This 

included the verification of translation by an independent third party.  Since 

the data collected in Germany was in German it had to be translated into 

English for the write up of the study.  There is a chance, that language 

differences could have caused some confusion or misunderstanding.  To 
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further decrease the risk of misunderstandings, the findings were sent back 

in English to the interviewed managers in Germany, for their verification. 

 The generalizability of case study research findings is generally much 

lower than the generalizability of findings from randomized studies (Yin, 

1994).  To further increase generalizability of findings, a multiple-case study 

approach was applied.  The consistency of findings with previous work in 

other industries and the alignment with the theoretical background further 

strengthened the generalizability of the research findings (Eisenhardt, 1998).  

Still, the generalizability beyond the observed population is weaker than the 

generalizability of quantitative research findings. 
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Appendix A.  Lean practices and principles 

 

 

2.1  Enablers: 

2.1.1  Lean Philosophy 

The lean philosophy should be reflected by the leadership style, which 
should include the following practices and principles: 
 
• People first 
• Leadership dedicated to lean thinking 
• Grow leaders who live the philosophy 
• Clear statements of vision, mission, values, strategies, and goals 
• A planning process for establishing and deploying vision, mission, values, 

strategies, and goals (policy deployment, management by objectives, 
etc.) 

• Allocation of resources for deploying vision, mission, values, and strategy 
• Sustained personal commitment and involvement of all the organization’s 

managers to find and eliminate waste or any non value-added activities 
and costs 

• Embed Womack’s (1996) five principles: 
o Precisely specify value by specific market 
o Identify the value stream for each product 
o Make value flow without interruptions 
o Let the customer pull value from the producer 
o Pursue perfection 

• Communication and measurement of quality, cost, and delivery 
standards throughout the organization 

• Knowledge management system and business results deployed to all 
levels of the company 

• Understand, that lean is a process and not an end-state 
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2.1.2  Human Resource Management (HRM) 
 

• Emphasize and focus on empowerment 
• Respect, develop, and challenge your people, partners (e.g. suppliers) 

and teams 
• Long-term employment and training 
• Magnitude of employee training in lean practices, separating orientation 

training from regular employee training 
• Use of teams (e.g., corrective action teams, cross-functional teams, 

process improvement teams, and/or self-directed teams) to deploy lean 
strategies and practices to achieve world-class results 

• Suggestion systems or other mechanisms that demonstrate 
management’s willingness to receive innovative and/or improvement 
ideas from all sources 

• Recognition and reward system for the company/plant (e.g., gain 
sharing), teams and/or individuals contributing to demonstrated 
improvements 

• Company procedures that facilitate all employees sharing problems and 
exchanging ideas with customer and/or supplier employees 

• Measures that document employee satisfaction and morale such as 
employee turnover, absenteeism, and employee survey results 

• Efforts to maintain an ergonomic, clean and safe work environment for all 
employees 

• Specific safety program results, such as, reportables and lost time 
accidents 

• Help employees to understand the goals and objectives of management 
and their ability to understand how their efforts facilitate those goals 

• Leadership participation 
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2.2  Core Operations 

2.2.1  Lean Manufacturing Operations & Processes 

2.2.1.1  Just-In-Time (JIT), (right part, right amount, right time) 

• Value stream mapping 
• Value analysis 
• 5S standards and disciplines 
• Visual workplace/visual manufacturing 
• Standard working procedures 
• Source inspection and poka-yoke 
• Takt time planning 
• Integrated logistics 
• Lot size reduction 
• JIT/continuous flow production 
• Distributing work intelligently and efficiently (load leveling) 
• Pull system 
• Kanban 
• Cellular manufacturing 
• Cycle time reductions 
• Focused factory production systems 
• Multi-process handling and autonomation (jidoka) 
• Agile manufacturing strategies 
• Quick changeover techniques 
• Bottleneck/constraint removal 
• Reengineered production processes 
• Daily schedule adherence 
• JIT delivery by suppliers 
• Equipment layout 
• Flexible manufacturing systems 
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2.2.1.2  Total Productive Maintenance (TPM) 

• Predictive or preventive maintenance 
• Maintenance optimization 
• Safety improvement programs 
• Planning and scheduling strategies 
• New process equipment or technologies 
• Autonomous & planned maintenance 
• Technology emphasis 
• Proprietary equipment development 
 

2.2.1.3  Total Quality Management (TQM) 

• Tools of quality (i.e., pareto charts, storyboarding, cause and effect 
diagram, 5 why’s, etc.) 

• Competitive benchmarking 
• Quality management programs (Quality circles, easy to see quality, zero 

defects, statistical process control, six sigma) 
• Process capability measurements 
• Formal continuous improvement program 
• Cross-functional product design 
• Process management 
• Supplier quality management 
• Customer Involvement 
• Quality function deployment 
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2.2.2  Non-Manufacturing Operations & Processes 

2.2.2.1 Innovation in Product Design, Development and Market 
Service 

 
• Customer focus 
• Using quality function deployment, concurrent or simultaneous 

engineering, etc. for product development 
• Cross-functional and integrated marketing 
• Benchmark competitor’s products and services 
• Strengthen position by strategic management and branding  
• New market development and current market exploitation through for 

example: market(customer) research 
• Design for manufacturability, testing, maintenance, assembly, etc. 
• Variety reduction, focus on core competencies 
• Converting a commodity-type product to a more specialty differentiated 

product 
• Innovations in market service and logistics 
• Broadening sales mediums to include avenues such as e-commerce, the 

internet, etc. 
 

2.2.2.2 Partnering with Suppliers/Customers & Environmental 
Practices  

 
• Integration of the company, its suppliers and its customers (SCM, CRM) 

in establishing value-creating methods and practices across company 
boundaries in production or product development 

• Distribution and transport alliances to insure product quality and 
productivity 

• Initiatives regarding environmental issues (i.e., recycling, reducing 
industrial waste, ISO 14000, etc.) 

• Supplier satisfaction measures 
• Union partnership initiatives 
• Benchmarking projects for process improvement 
• Cooperative endeavors with schools and training organizations to ensure 

a qualified workforce 
• Cooperative community endeavors that demonstrate the company and its 

employees are socially responsible 
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2.2.2.3  Non-Manufacturing Support Functions 

• Aligning non-manufacturing functions to support the manufacturing 
function 

• The integration of non-manufacturing functions with manufacturing 
• Incorporation of continuous improvement in the mission or vision 

statements, goals, or strategies of all non-manufacturing functions 
• Elimination of waste or non-value added activity in all functional units of 

the organization 
• Commitment to continuous improvement projects and/or change 

processes in long-range plans, capital budgets, training and human 
resource development, marketing plans, and strategic reviews by all 
functional business units 

 

2.4  Results (of successful Lean Thinking) 

2.4.1  Performance measures 

2.4.1.1  Quality & Quality Improvement 

• Rework/scrap as a percent of sales or production costs 
• Customer rejects due to quality (ppm) 
• Finished product first pass yield and percentage 
• Unplanned scrap rate(s) 
• Overall cost of quality as a percent of sales, total manufacturing cost or 

other appropriate baseline 
• Process variation measures 
• Warranty cost as a percent of sales or production cost 
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2.4.1.2  Cost & Productivity Improvement 

• Total inventory turns separated as appropriate into raw, WIP and finished 
goods 

• Value added per payroll (sales minus purchased goods and services 
divided by total payroll dollars) 

• Manufacturing cycle time (start of product production to completion) 
• Physical labor productivity (units/direct hour) 
• Energy productivity 
• Product cost reduction 
• Unit manufacturing cost 
• Percent machine uptime 
• Changeover reductions 
• Resource utilization (e.g., vehicles, plant and warehouse floor space, 

etc.) 
• Transport and logistics effectiveness and cost 

 

2.4.1.3  Delivery & Service Improvement 

• Percent of line items shipped on-time (define on-time window) and/or 
percent of complete orders shipped on-time (define on-time window) 

• Customer lead time (order entry to shipment) 
• Premium freight as a percent of production cost 
• Backorder data and/or system availability 
• Mis-shipments 
• Warranty response service 
• Return rate 
• Stock level and rotation 
• Number of different models delivered 
• Delivery volume variance 
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2.4.1.4  Business Results 

• Market share 
• Reorder rate 
• Customer survey results 
• Customer awards 
• Customer audits 
• Field performance data 
• Operating income on sales ratio 
• Operating income on manufacturing assets ratio 
• Reduction in fixed and/or variable costs 
• Administrative efficiency 
• Cash flow 
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Appendix B.  Questionnaire 
 
 
 

Lean Thinking in the Secondary Wood Products Industry: 
Challenges and Benefits 

 
A study by the Department of Wood Science and Engineering 
Forest Products Marketing Group 
College of Forestry 
Oregon State University 
 
 
Contact: Jochen Czabke       Eric Hansen 
  541-753-7499        541-737-4240 
  jochen.czabke@oregonstate.edu  eric.hansen2@oregonstate.edu 

 
 
Thank you for completing this questionnaire.  The purpose of the 
questionnaire is to obtain information, based on your personal view, on how 
lean thinking is applied in your production site and is part of an effort to 
better understand lean successes and failures.  After evaluating this 
questionnaire, there will be a personal interview with a researcher.  Some of 
the questions in the personal interview might refer to answers given in this 
questionnaire.  Your answers will be kept confidential and none of the 
information will be tied back to any individual names.  Completing this 
questionnaire will take approximately 15 minutes. 
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General Information: 
 

1. Structure of the whole company: 

Number of employees:___________ 

Number of employees at this site:_________________ 

Number of sites and employees per site:________________ 

_________________________________________________ 

_________________________________________________ 

 
Functions of each site:_______________________________ 

__________________________________________________

________________________________________________ 

_________________________________________________ 

 
2. General type of products produced at this facility:_______________ 

_________________________________________________________ 

 
3. Production Volume at this site:______________________________ 

_________________________________________________________ 

4. Sales Volume of this site:__________________________________ 

5. Duration of lean implementation at this site:____________________ 

 
6. Your job title:____________________________________________ 

years in current position:_______________ 
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Questions about lean thinking: 
 
 
1.  Enablers 
 
Questions about Leadership Culture: 

Please indicate to what extent the following practices are implemented in 
your organization (please leave items blank if unable to rate). 

  

Not at all  
To a 

moderate 
extent 

 
To an 

extreme 
extent 

Leadership in my company 
is dedicated to Lean 
Thinking 

1 2 3 4 5 

My organization has a clear 
statement of its vision  1 2 3 4 5 

My organization has a clear 
statement of its mission 1 2 3 4 5 

My organization has a clear 
statement of its values 

1 2 3 4 5 

My organization has a clear 
statement of its goals 1 2 3 4 5 

My organization has a clear 
statement of its strategies 1 2 3 4 5 

The strategies are based 
on mission, vision and 
values 

1 2 3 4 5 

Resources are directly 
allocated for deploying the 
company strategies 

1 2 3 4 5 
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Questions about human resource management: 

Please indicate to what extent the following practices are implemented in 
your organization (please leave items blank if unable to rate). 

  

Not at all  
To a 

moderate 
extent 

 
To an 

extreme 
extent 

Multifunctional workers (i.e. 
job rotation) 1 2 3 4 5 

Expansion of autonomy and 
responsibility 1 2 3 4 5 

Few hierarchical levels of 
management (i.e. flat 
organization) 

1 2 3 4 5 

Worker involvement in 
continuous quality 
improvement programs 

1 2 3 4 5 

Work time flexibility 1 2 3 4 5 

Team decision making 1 2 3 4 5 

Systematic worker training 1 2 3 4 5 

Innovative performance 
appraisal 1 2 3 4 5 

Performance related pay 
systems 1 2 3 4 5 
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2.  Core Operations 
 
Questions about lean manufacturing operations & processes: 
 
Just-In-Time: 

Please indicate to what extent the following practices are implemented in 
your organization (please leave items blank if unable to rate). 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Set up reduction 1 2 3 4 5 

Flow lines 1 2 3 4 5 

Cellular manufacturing 1 2 3 4 5 

Order and cleanliness in the 
plant (5S) 1 2 3 4 5 

Continuous reduction of cycle 
time 1 2 3 4 5 

Leveled production 1 2 3 4 5 

Synchronized scheduling 
(synchronized production lines) 1 2 3 4 5 

Mixed model scheduling 
(multiple products are made in 
each time period) 

1 2 3 4 5 

Under-capacity scheduling 
(leaving time for maintenance 
etc.) 

1 2 3 4 5 

Lot size reduction 1 2 3 4 5 

Visual control of the shop floor 1 2 3 4 5 

Overlapped production 1 2 3 4 5 

Pull flow control 1 2 3 4 5 

Value stream mapping 1 2 3 4 5 

Build to order 1 2 3 4 5 

Standard working procedures 1 2 3 4 5 
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Total Productive Maintenance : 

Please indicate to what extent the following practices are implemented in 
your organization (please leave items blank if unable to rate). 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Rigorous preventive 
maintenance 1 2 3 4 5 

Error proofing of equipment 1 2 3 4 5 

Progressive use of new 
process technologies 1 2 3 4 5 

 
 
Total Quality Management: 

Please indicate to what extent the following practices are implemented in 
your organization (please leave items blank if unable to rate). 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Process capability  1 2 3 4 5 

Formal continuous 
improvement program 1 2 3 4 5 

Quality management program 1 2 3 4 5 
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Questions about non-manufacturing operations & processes: 
 
 
Innovation in Product Design, Development and Market Service: 

Please indicate to what extent the following practices are implemented in 
your organization (please leave items blank if unable to rate). 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Parts standardization 1 2 3 4 5 

Product modularization 1 2 3 4 5 

Design for manufacturability 1 2 3 4 5 

Phase overlapping (during new 
product development and 
implementation) 

1 2 3 4 5 

Multifunctional design teams 1 2 3 4 5 
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Partnering with Suppliers/Customers & Environmental Practices: 

Please indicate to what extent the following practices are implemented in 
your organization (please leave items blank if unable to rate). 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

JIT deliveries 1 2 3 4 5 

Open orders 1 2 3 4 5 

Quality at the source 1 2 3 4 5 

Early information exchange 
on production plans 1 2 3 4 5 

Supplier involvement in 
quality improvement programs 

1 2 3 4 5 

Reduction of number of 
sources and distances 

1 2 3 4 5 

Long-term contracts 1 2 3 4 5 

Total cost supplier evaluation 1 2 3 4 5 

Supplier involvement in 
product design and 
development 

1 2 3 4 5 

Reliable and prompt deliveries 1 2 3 4 5 

Commercial actions to 
stabilize demand 1 2 3 4 5 

High capability and 
competence of sales network 1 2 3 4 5 

Early information on customer 
needs 1 2 3 4 5 

Flexibility in meeting customer 
requirements 1 2 3 4 5 

Service-enhanced products 1 2 3 4 5 

Customer involvement in 
product design 1 2 3 4 5 

Customer involvement in 
quality programs 1 2 3 4 5 

Cooperative community 
endeavors that demonstrate 
the company’s social and 
environmental responsibility 

1 2 3 4 5 
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Non-Manufacturing Support Functions: 

Please indicate to what extent the following practices are implemented in 
your organization (please leave items blank if unable to rate). 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Elimination of waste or non-
value added activity in all 
functional units of the 
organization 

1 2 3 4 5 

Commitment to continuous 
improvement in all functional 
units of the organization 

1 2 3 4 5 

 
 
3.  Results 
 
Performance Measures: 
 
 
Quality & Quality Improvement: 

How do you think have each of the following areas benefited from lean 
implementation (please leave items blank if unable to rate)? 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Did the scrap rate decrease?  1 2 3 4 5 

Did the rework rate decrease? 1 2 3 4 5 

Did customer rejects due to 
quality decrease? 1 2 3 4 5 

Did the finished product first-
pass percentage go up? 1 2 3 4 5 

Did the overall cost of quality  
decrease? 1 2 3 4 5 
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Cost & Productivity Improvement: 

How do you think have each of the following areas benefited from lean 
implementation (please leave items blank if unable to rate)? 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Did total raw material 
inventory turn increase? 1 2 3 4 5 

Did total WIP (work in 
process) material inventory 
turn increase? 

1 2 3 4 5 

Did total finished goods 
inventory turn increase? 1 2 3 4 5 

Did physical labor productivity 
(units/direct hour) increase? 1 2 3 4 5 

Were you able to reduce 
production cost? 

1 2 3 4 5 

Did percent machine uptime 
increase? 

1 2 3 4 5 

Did changeover times 
become shorter? 1 2 3 4 5 
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Delivery & Service Improvement: 

How do you think have each of the following areas benefited from lean 
implementation (please leave items blank if unable to rate)? 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Did percentage of line items 
shipped on-time increase? 

1 2 3 4 5 

Did customer lead time (order 
entry to shipment) become 
shorter? 

1 2 3 4 5 

Did Mis-shipments decrease? 1 2 3 4 5 

Did return rate decrease? 1 2 3 4 5 

Did delivery volume variance 
decrease? 1 2 3 4 5 
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Business Results: 

How do you think have each of the following areas benefited from lean 
implementation (please leave items blank if unable to rate)? 

  
Not at all  

To a 
moderate 

extent 
 

To an 
extreme 
extent 

Did market share increase? 1 2 3 4 5 

Did reorder rate grow? 1 2 3 4 5 

Did customer satisfaction 
increase? 1 2 3 4 5 

Did operating income on 
sales ratio increase? 1 2 3 4 5 

Did fixed costs decrease? 1 2 3 4 5 

Did variable costs decrease? 1 2 3 4 5 

Did cash flow increase? 1 2 3 4 5 

Did product line margins 
increase? 1 2 3 4 5 

 
 
 

Thank you for your assistance!!! 
 

 
 

Please fax the questionnaire back to: 541-737-3385 
Or mail to:  

Jochen Czabke 
Oregon State University 

244 Richardson Hall 
Corvallis, Oregon 97331 
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Appendix C.  Interview protocol executive 
 
 
 

Interview Protocol for Executive Personnel 
  
 
Thank you for making the time for this interview.  The purpose of the 
interview is to obtain information, based on your personal view, on how lean 
thinking is applied in your organization.  This interview is part of an effort to 
better understand lean successes and failures.  Your answers will be kept 
confidential and none of the information will be tied back to any individual 
names.  The interview  will take approximately one hour. 
 
 
General information about lean implementation 
 

• What was the (business) reason for implementing lean 
thinking in your organization? 

• Was it a top-down approach or bottom-up approach? 
• What percentage of your organization has implemented lean 

thinking? 
• What effects did lean implementation have on MRP, 

accounting and scheduling? 
 
• (Can you give a schedule of lean implementation by area or 

department?) 
 
Pitfalls and difficulties during lean implementation 
 

• In your view, what were the pitfalls and difficulties during lean 
implementation in your organization? 

• Which pitfalls and difficulties are still influencing your operation 
today? 

• In hindsight, what might you have done to avoid these? 
 
• (Are there any lean practices that were discontinued?) 
• (If yes, why were they discontinued?) 
• (How did the pitfalls and difficulties show?) 
• (How did the difficulties and pitfalls influence your 

organization?) 
• (How did you solve the problems that occurred?) 
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• (Do you expect to solve all problems in the near future (1 
year)?) 

 
Key resources and assistance that were necessary 
 

• Who leads the lean thinking efforts in your organization? 
• What resources were available for lean implementation? 
• Which resources were most beneficial? 
• Is there a resource or type of help that you think was extremely 

important/beneficial? 
 
• (How did the personnel responsible for lean implementation 

learn about the lean practices and principles?) 
• (What type of personal (positions in the organization/or from 

outside) are included in the lean implementation team?) 
• (What type of outside help did you acquire?) 

 
Key benefits realized via lean implementation 
 

• What are the main benefits realized via lean implementation? 
• How did lean implementation impact the marketing side of your 

business? 
• What department had the biggest benefits from lean 

implementation? 
• Detailed % change and actual numbers for some results (since 

lean implementation) and how much of the change can be linked 
to lean implementation. 

��Overall cost of quality 
��Inventory 
��Lead time 
��Profit 
��Safety 

 
• (Do you think lean implementation is viewed as success by your 

whole organization?) 
• (What types of performance measures are typically targeted with 

the lean efforts?) 
• (What types of measurable results have you achieved?) 
• (What types of non-measurable results have you achieved?) 
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Questions in regard to the previously completed questionnaire 
 
Questions in this area differ from case company to case company. 
Questions for this section will depend on the answers given in the 
questionnaire. Areas that show especially good or bad performance can be 
evaluated in greater detail in this section. 
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Appendix D.  Interview protocol marketing 
 
 
 

Interview Protocol for Marketing Personnel 
 
Thank you for making the time for this interview.  The purpose of the 
interview is to obtain information, based on your personal view, on how lean 
thinking is applied in your organization.  This interview is part of an effort to 
better understand lean successes and failures.  Your answers will be kept 
confidential and none of the information will be tied back to any individual 
names.  The interview  will take approximately one hour. 
 
 
General information about lean implementation 
 

• When was lean thinking applied to the marketing 
department/area? 

• Who was responsible for lean implementation in the marketing 
unit? 

• Did lean implementation bring you closer to the customer? 
• How did lean implementation influence your products from a 

marketing perspective? 
• What were the biggest benefits for the marketing side? 
• What were the biggest pitfalls/difficulties for the marketing 

side? 
 
(Questions about marketing operations relationships 
 

• How does lean implementation influence capacity planning and 
long range sales forecasting? 

• How does lean implementation influence production scheduling 
and short range sales forecasting? 

• How does lean implementation influence delivery and physical 
distribution? 

• How does lean implementation influence quality assurance? 
• How does lean implementation influence breadth of product line? 
• How does lean implementation influence cost control? 
• How does lean implementation influence new product 

introduction? 
• How does lean implementation influence adjunct service (spare 

parts, inventory support, installation, and repair)?) 
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Appendix E.  Interview protocol work-team personnel 
 
 
 

Interview Protocol for Work-Team Personnel 
 
Thank you for making the time for this interview.  The purpose of the 
interview is to obtain information, based on your personal view, on how lean 
thinking is applied in your organization.  This interview is part of an effort to 
better understand lean successes and failures.  Your answers will be kept 
confidential and none of the information will be tied back to any individual 
names.  The interview will take approximately five minutes. 
 
 
General information 
 

• In which area do you work (will only be asked if not apparent)? 
• How long have you been with this company? 
• What is your position? 
• Please tell me your experience with lean implementation? 

 
Pitfalls and difficulties during lean implementation 
 

• What difficulties did you experience during lean 
implementation? 

 
Key resources and assistance that were necessary 
 

• What seemed most important during lean implementation? 
 
Key benefits realized via lean implementation 
 

• What are the main benefits realized via lean implementation? 
 

 
Questions in regard to the previously completed questionnaire 
 
Questions in this area differ from interview to interview. Questions for this 
section will depend on the answers given by executive personnel in the 
questionnaire and personal interview. Areas that show especially good or 
bad performance can be evaluated in greater detail in this section. 



 
 
 
 

 

 

143

Appendix F. Questionnaire (German version) 
 
 
 

Lean Thinking in the Secondary Wood Products Industry: 
Challenges and Benefits 

 
A study by the Department of Wood Science and Engineering 
Forest Products Marketing Group 
College of Forestry 
Oregon State University 
 
 
Contact: Dipl. Ing. (Fh) Jochen Czabke      Prof. Dr. Eric Hansen 
 (001)-541-753-7499 (USA)     (001)-541-737-4240 (USA) 
 (0049)-(0)8152-909471 (Deutschland) 
 jochen.czabke@oregonstate.edu  eric.hansen2@oregonstate.edu 

 
 
Vielen Dank für das Ausfüllen dieses Fragebogens. Das Ziel des 
Fragebogens ist es, Informationen über schlanke Produktionsprinzipien 
(Lean Manufacturing/World Class Manufacturing) an Ihrem 
Produktionsstandort aus Ihrer persönlichen Sicht zu gewinnen. Dies ist Teil 
einer Studie, die helfen soll schlanke Erfolge und Misserfolge besser zu 
verstehen. Nach der Auswertung des Fragebogens folgt ein persönliches 
Interview.  Dabei werden sich einige Fragen auch auf Antworten, die in dem 
Fragebogen gegeben worden beziehen. Ihre Antworten werden streng 
vertraulich behandelt und keine der Informationen werden mit den Namen 
einzelner Personen in Zusammenhang gebracht.  Das Ausfüllen des 
Fragebogens dürfte etwa 15 Minuten dauern.  
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Allgemeine Informationen: 
 

1. Struktur des gesamten Unternehmens: 

Gesamte Zahl der Angestellten:________________________ 

Zahl der Angestellten an dieser Produktionsstätte: 

__________________________________________________ 

Anzahl von Niederlassungen und Anzahl der Mitarbeiter je 
Niederlassung: 
_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

 

Funktionen der einzelnen Niederlassungen: 

_________________________________________________ 

_________________________________________________ 

_________________________________________________ 

 

2. Allgemeine Art von Produkten die an dieser Produktionsstätte 

produziert werden: 

______________________________________________________ 

______________________________________________________ 
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3. Produktionsvolumen an dieser Produktionsstätte: 

______________________________________________________ 

4. Verkaufsvolumen an dieser Produktionsstätte: 

_______________________________________________________ 

 

5. Zeitraum seit dem schlanke Produktionsprinzipien genutzt  werden: 

_______________________________________________________ 

 

6. Ihre Position im Betrieb: 

_______________________________________________________ 

Jahre in der jetzigen Position:_______________ 
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Fragen zum “Schlanken Denken”: 
 
 
1.  Enabler 
 
Fragen zur Führungskultur: 

Bitte geben Sie an, in welchem Ausmaß die folgenden Praktiken in Ihrem 
Unternehmen angewandt werden (falls es Ihnen nicht möglich ist über 
gewisse Praktiken zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei). 

 

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Die Personalführung in 
meinem Unternehmen 
orientiert sich am „schlanken 
Denken“  
(Lean Manufacturing) 

1 2 3 4 5 

Mein Unternehmen hat eine 
klar definierte Vision  1 2 3 4 5 

Mein Unternehmen hat eine 
klare definierte Mission 
(Leitbild) 

1 2 3 4 5 

Mein Unternehmen hat eine 
klar definierte 
Unternehmensphilosophie 

1 2 3 4 5 

Mein Unternehmen hat klare 
Ziele 1 2 3 4 5 

Mein Unternehmen hat seine 
Strategien klar definiert 

1 2 3 4 5 

Die Strategien basieren auf 
der Vision, Mission und den 
Werten des Unternehmens 

1 2 3 4 5 

Ressourcen werden 
zielgerichtet eingesetzt, um 
die Unternehmens Strategie 
zu verfolgen 

1 2 3 4 5 
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Fragen zum Personalmanagement: 

Bitte geben Sie an, in welchem Ausmaß die folgenden Praktiken in Ihrem 
Unternehmen angewandt werden (falls es Ihnen nicht möglich ist über 
gewisse Praktiken zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei). 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Die Mitarbeiter im 
Unternehmen sind vielseitig 
einsetzbar (z.B. 
Arbeitsplatzrotation) 

1 2 3 4 5 

Eigenverantwortliches und 
selbstständiges Arbeiten der 
Mitarbeiter wird gefördert 

1 2 3 4 5 

Wenige hierarchische 
Management Strukturen 
(Flache 
Organisationsstruktur) 

1 2 3 4 5 

Einbeziehung der Mitarbeiter 
in kontinuierliche Qualitäts-
Verbesserungsprogramme 

1 2 3 4 5 

Arbeitszeitflexibilität 1 2 3 4 5 

Teambasierte 
Entscheidungsfindungen 1 2 3 4 5 

Systematische Weiterbildung 
der Mitarbeiter  1 2 3 4 5 

Innovative 
Leistungsentlohnung (z.B. 
durch Bonussystem oder 
andere Sonderaktionen) 

1 2 3 4 5 

Leistungsorientiertes 
Entlohnungssystem 

1 2 3 4 5 
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2.  Core Operations 
 
Fragen zu schlanken Produktions- Abläufen & Prozessen (Lean 
Manufacturing): 
 
Just-In-Time: 

Bitte geben Sie an, in welchem Ausmaß die folgenden Praktiken in Ihrem 
Unternehmen angewandt werden (falls es Ihnen nicht möglich ist über 
gewisse Praktiken zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei). 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Rüstzeitverkürzungen 1 2 3 4 5 

Fließfertigungs- Linien 1 2 3 4 5 

Fertigungszellen 1 2 3 4 5 

Ordnung und Sauberkeit in 
der Produktion (5S) 1 2 3 4 5 

Kontinuierliche Reduzierung 
von Durchlaufzeiten 1 2 3 4 5 

Nivellierte Produktion 
(Konstanthalten der 
Produktionszahlen auch bei 
Auftragsschwankungen) 

1 2 3 4 5 

Synchronisierte 
Produktionsplanung 
(synchronisierte 
Produktionslinien) 

1 2 3 4 5 

Mixed model scheduling 
(verschiedene Produkte 
werden zur gleichen Zeit 
hergestellt) 

1 2 3 4 5 

Unter-Kapazitätsterminierung 
(Um Zeit für Wartungen usw. 
zu lassen.) 

1 2 3 4 5 

Losgrößen-Reduzierung 1 2 3 4 5 
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Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Visuelle Kontrolle der 
Produktionsstätte 1 2 3 4 5 

Parallele Fertigung von 
verschiedenen Produkten  1 2 3 4 5 

Pull flow control (pull 
Ablaufsteuerung) 

1 2 3 4 5 

Value stream mapping 1 2 3 4 5 

Build-to-order 1 2 3 4 5 

Standardisierte Arbeitsabläufe 1 2 3 4 5 

 
 
Total Productive Maintenance : 

Bitte geben Sie an, in welchem Ausmaß die folgenden Praktiken in Ihrem 
Unternehmen angewandt werden (falls es Ihnen nicht möglich ist über 
gewisse Praktiken zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei). 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Strikte, regelmäßige 
Präventivwartung der 
Maschinen 

1 2 3 4 5 

Einsatz technischer 
Vorkehrungen und 
Einrichtungen zur 
Fehlervermeidung (Poka 
Yoke) 

1 2 3 4 5 

Progressiver Gebrauch von 
neuen 
Fertigungstechnologien 

1 2 3 4 5 
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Total Quality Management: 

Bitte geben Sie an, in welchem Ausmaß die folgenden Praktiken in Ihrem 
Unternehmen angewandt werden (falls es Ihnen nicht möglich ist über 
gewisse Praktiken zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei). 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Prozesse werden 
entsprechend den 
Anforderungen angewandt 

1 2 3 4 5 

Formale kontinuierliche 
Verbesserungsprogramme 1 2 3 4 5 

Qualitätsmanagement 
Programm 

1 2 3 4 5 

 
 
Fragen zu Nichtproduktionsabläufen & -prozessen: 
 
Innovation in Produkt Design, Entwicklung und Markt Service: 

Bitte geben Sie an, in welchem Ausmaß die folgenden Praktiken in Ihrem 
Unternehmen angewandt werden (falls es Ihnen nicht möglich ist über 
gewisse Praktiken zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei). 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Teile Standardisierung 1 2 3 4 5 

Produkt Modularisierung 1 2 3 4 5 

Produktionsfreundliches 
Design 

1 2 3 4 5 

Überschneidung der 
verschiedenen 
Entwicklungsphasen 
(Simultaneous Engineering) 

1 2 3 4 5 

Interdisziplinäre 
Entwicklungsteams 1 2 3 4 5 
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Partnerschaften mit Lieferanten/Kunden und Umweltfreundliche Praktiken: 

Bitte geben Sie an, in welchem Ausmaß die folgenden Praktiken in Ihrem 
Unternehmen angewandt werden (falls es Ihnen nicht möglich ist über 
gewisse Praktiken zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei). 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Just-In-Time Lieferungen 1 2 3 4 5 

Offene Bestellungen (open 
orders) 1 2 3 4 5 

Qualitätskontrolle bereits bei 
Bezugsquelle (nach 
vereinbarten 
Qualitätskriterien) 

1 2 3 4 5 

Früher 
Informationsaustausch über 
die Produktionsterminierung 

1 2 3 4 5 

Einbeziehung der Lieferanten 
in Qualitätsverbesserungs- 
Programme 

1 2 3 4 5 

Verringerung der Zahl von 
Bezugsquellen und 
Entfernungen 

1 2 3 4 5 

Langzeit Verträge 1 2 3 4 5 

Total cost supplier evaluation 
(Einbeziehung aller wichtigen 
Aspekte, nicht nur Stückpreis, 
bei den Zulieferern) 

1 2 3 4 5 

Einbeziehung der Lieferanten 
in Produktdesign und 
Entwicklung 

1 2 3 4 5 

Zuverlässige und schnelle 
Lieferungen 1 2 3 4 5 

Werbekampagnen um die 
Nachfrage zu stabilisieren 

1 2 3 4 5 
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Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Hohes Leistungsvermögen 
und Kompetenz des 
Verkaufsnetzwerks 

1 2 3 4 5 

Frühe Informationsgewinnung 
über Kundenwünsche 1 2 3 4 5 

Flexibilität in der Erfüllung 
von Kundenwünschen 1 2 3 4 5 

Service-enhanced products 
(Durch Service 
erweiterte/verbesserte 
Produkte) 

1 2 3 4 5 

Einbeziehung des Kunden 
beim Produktdesign 

1 2 3 4 5 

Einbeziehung des Kunden in 
Qualitätsprogramme 

1 2 3 4 5 

Kooperative, 
allgemeinnützige 
Bemühungen, die das soziale 
und ökologische 
Verantwortungsbewusstsein 
des Unternehmens 
demonstrieren 

1 2 3 4 5 
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Nichtproduktionshilfsfunktionen: 

Bitte geben Sie an, in welchem Ausmaß die folgenden Praktiken in Ihrem 
Unternehmen angewandt werden (falls es Ihnen nicht möglich ist über 
gewisse Praktiken zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei). 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Elimination aller nicht 
wertschöpfenden Aktivitäten 
in allen funktionalen Einheiten 
des Unternehmens 

1 2 3 4 5 

Verpflichtung zu 
kontinuierlicher Verbesserung 
in allen funktionalen Einheiten 
des Unternehmens 

1 2 3 4 5 
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3.  Results 
 
Leistungskennzahlen: 
 
 
Qualität & Qualitätssteigerung: 

Inwiefern haben Ihrer Meinung nach die folgenden Bereiche von der 
Einführung schlanker Prinzipien profitiert (falls es Ihnen nicht möglich ist 
über gewisse Bereiche zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei)? 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Ist die Ausschussrate kleiner 
geworden?  1 2 3 4 5 

Ist die Nacharbeitsrate kleiner 
geworden? 1 2 3 4 5 

Ist die Zahl der 
Kundenrückgaben aus 
Qualitätsgründen gesunken? 

1 2 3 4 5 

Ist der Prozentsatz der 
erfolgreichen Erstdurchläufe 
gestiegen? 

1 2 3 4 5 

Sind die gesamten 
Qualitätskosten gesunken? 1 2 3 4 5 
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Kosten- & Produktivitätsverbesserung: 

Inwiefern haben Ihrer Meinung nach die folgenden Bereiche von der 
Einführung schlanker Prinzipien profitiert (falls es Ihnen nicht möglich ist 
über gewisse Bereiche zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei)? 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Ist der Rohmaterial- 
Lagerumschlag gestiegen? 1 2 3 4 5 

Ist der 
Halbfertigwarenumschlag 
gestiegen? 

1 2 3 4 5 

Ist der Fertigwaren- 
Lagerumschlag gestiegen? 1 2 3 4 5 

Ist die Arbeitsproduktivität 
(Einheiten/geleistete 
Arbeitsstunde) gestiegen? 

1 2 3 4 5 

War es möglich die 
Produktionskosten zu 
senken? 

1 2 3 4 5 

Ist die 
Maschinenverfügbarkeit 
gestiegen? 

1 2 3 4 5 

Sind die Umrüstzeiten 
geringer geworden? 1 2 3 4 5 
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Lieferungs- & Serviceverbesserungen: 

Inwiefern haben Ihrer Meinung nach die folgenden Bereiche von der 
Einführung schlanker Prinzipien profitiert (falls es Ihnen nicht möglich ist 
über gewisse Bereiche zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei)? 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Ist der Prozentsatz von 
termingerecht gelieferten 
Artikeln gestiegen? 

1 2 3 4 5 

Ist die Auftragsdurchlaufzeit 
(vom Auftragseingang zur 
Lieferung) kürzer geworden? 

1 2 3 4 5 

Sind die Fehllieferungen 
weniger geworden? 

1 2 3 4 5 

Ist die Rückgaberate 
gesunken? 1 2 3 4 5 

Sind die Lieferungsvolumen-
schwankungen geringer 
geworden? 

1 2 3 4 5 
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Geschäftsergebnisse: 

Inwiefern haben Ihrer Meinung nach die folgenden Bereiche von der 
Einführung schlanker Prinzipien profitiert (falls es Ihnen nicht möglich ist 
über gewisse Bereiche zu urteilen, lassen Sie die dazugehörigen Felder bitte 
frei)? 

  

Überhaupt 
nicht  

In 
moderatem 

Ausmaß 
 

In 
extremem 
Ausmaß 

Ist der Marktanteil gestiegen? 1 2 3 4 5 

Ist die Zahl der erneuten 
Bestellungen gestiegen 
(Kundentreue)? 

1 2 3 4 5 

Ist die Kundenzufriedenheit 
gestiegen? 1 2 3 4 5 

Ist das Verhältnis von 
Betriebseinkommen zu 
Umsatzerlös gestiegen? 

1 2 3 4 5 

Sind die Fixkosten gesunken? 1 2 3 4 5 

Sind die variablen Kosten 
gesunken? 1 2 3 4 5 

Ist der Cashflow gestiegen? 1 2 3 4 5 

Hat sich die Gewinnspanne 
bei den verkauften Waren 
vergrößert? 

1 2 3 4 5 

 
 
 

Vielen Dank für Ihre Hilfe!!! 
 
 
Bitte schicken Sie den ausgefüllten Fragebogen an folgende Adresse 
zurück: 
 

Jochen Czabke 
Seestr. 29c 

82211 Herrsching 

Oder e-mailen Sie Ihre ausgefüllte Version zurück an: 
jochen.czabke@oregonstate.edu 
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Appendix G. Interview protocol executive (German version) 
 
 
 
Vielen Dank, dass Sie sich Zeit für dieses Interview genommen haben. Das 
Ziel des Interviews ist es, Informationen über schlanke Produktionsprinzipien 
(Lean Manufacturing/World Class Manufacturing) an Ihrem 
Produktionsstandort aus Ihrer persönlichen Sicht zu gewinnen. Dies ist Teil 
einer Studie, die helfen soll schlanke Erfolge und Misserfolge besser zu 
verstehen. Ihre Antworten werden streng vertraulich behandelt und keine der 
Informationen werden mit den Namen einzelner Personen in 
Zusammenhang gebracht werden. Das Interview dürfte etwa eine Stunde 
dauern. 
 
1. Allgemeine Informationen über die Einführung “schlanker” 

Produktionsprinzipien 
 

• Was war der Grund (business) für die Einführung schlanker 
Produktionsprinzipien in Ihrem Unternehmen? 

• War es eine top-down Einführung oder eine bottom-up 
Einführung? 

• Bei wie viel Prozent Ihrer Firma wurde das schlanke Denken 
eingeführt? 

• Welchen Effekt hatte die Einführung der schlanken 
Produktionsprinzipien auf die Materialplanung, das 
Rechnungswesen und die Terminierung? 

 
• (Können Sie mir einen Zeitablauf der Einführung des 

schlanken Denkens, aufgegliedert nach Abteilung und Bereich, 
geben?) 

 
2. Probleme und Schwierigkeiten während der Einführung der schlanken 

Produktionsprinzipien 
 

• Was waren Ihrer Meinung nach die Probleme und 
Schwierigkeiten während der Einführung der schlanken 
Produktionsprinzipien in Ihrem Betrieb? 

• Welche Probleme und Schwierigkeiten beeinflussen Ihren 
Betrieb noch heute? 

• Was hätten Sie rückblickend anders gemacht um diese 
Probleme zu vermeiden? 
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• (Gibt es irgendwelche schlanken Produktionsprinzipien die 
wieder gestoppt wurden?) 

• (Falls ja, warum wurden sie gestoppt?) 
• (Wie haben sich die Probleme und Schwierigkeiten gezeigt?) 
• (Wie haben die Probleme und Schwierigkeiten Ihren Betrieb 

beeinflusst?) 
• Wie haben Sie die aufgetretenen Probleme behoben?) 
• (Erwarten Sie alle Probleme in der Nahen Zukunft (1 Jahr) zu 

lösen?) 
 
3. Schlüssel Ressourcen und Hilfe die benötigt wurden 
 

• Wer führt die schlanken Bestrebungen in Ihrer Organisation? 
• Welche Ressourcen standen für die Einführung schlanker 

Produktionsprinzipien zur Verfügung? 
• Welche Ressourcen waren am hilfreichsten? 
• Gibt es eine Ressource oder eine Art der Hilfe die Ihrer 

Meinung nach extrem wichtig/hilfreich war? 
 

• (Wie haben die für die Einführung der schlanken 
Produktionsweise Verantwortlichen über schlanke Praktiken 
und Prinzipien gelernt?) 

• (Aus welchem Personal (Position in der Organisation oder von 
außerhalb) bestand das Team das die schlanke 
Produktionsweise eingeführt hat?) 

• (Welche Art von Hilfe haben Sie von außen gesucht und 
verwendet?) 

 
4. Hauptvorteile die durch die Einführung des schlanken Denkens 

realisiert wurden 
 

• Was sind die großen (Haupt-) Vorteile die durch die Einführung 
des schlanken Denkens realisiert wurden? 

• Wie hat die Einführung des schlanken Denkens die 
Marketingprozesse in Ihrem Unternehmen beeinflusst? 

• Welche Abteilung hat die größten Vorteile durch die Einführung 
des schlanken Denkens erreicht? 

• Detaillierte % Änderungen und Werte für einige Kennzahlen 
(seit der Einführung von lean) und wie viel % von den 
Änderungen dem schlanken Denken zugeteilt werden können. 

�� Gesamte Qualitätskosten 
�� Lagerumfang 
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�� Lead time (Auftragseingang bis Lieferung beim 
Kunden) 

�� Profit 
�� Sicherheit 

 
• (Glauben Sie das die Einführung des schlanken Denkens vom 

gesamtem Unternehmen als Erfolg gewertet wird?) 
• (Welche Kennzahlen werden typischer Weise durch schlanke 

Anstrengungen forciert?) 
• (Was für messbare Ergebnisse haben Sie erzielt?) 
• (Was für nicht messbare Ergebnisse haben Sie erzielt?) 

 
5. Fragen im Bezug zum vorher ausgefülltem Fragebogen 
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Appendix H. Interview protocol marketing (German version) 
 
 
 
Vielen Dank, dass Sie sich Zeit für dieses Interview genommen haben. Das 
Ziel des Interviews ist es, Informationen über schlanke Produktionsprinzipien 
(Lean Manufacturing/World Class Manufacturing) an Ihrem 
Produktionsstandort aus Ihrer persönlichen Sicht zu gewinnen. Dies ist Teil 
einer Studie, die helfen soll schlanke Erfolge und Misserfolge besser zu 
verstehen. Ihre Antworten werden streng vertraulich behandelt und keine der 
Informationen werden mit den Namen einzelner Personen in 
Zusammenhang gebracht werden. Das Interview dürfte etwa eine Stunde 
dauern. 
 
1. Allgemeine Informationen über die Einführung des schlanken 

Denkens 
 

• Wann wurde das schlanke Denken in der Marketingabteilung 
eingeführt? 

• Wer war für die Einführung in der Marketingabteilung 
verantwortlich? 

• Hat Sie die Einführung des schlanken Denkens näher zum 
Kunden gebracht? 

• Wie hat die Einführung des schlanken Denkens Ihre Produkte 
aus Marketingsicht beeinflusst? 

• Was waren die besten Resultate für das Marketing? 
• Was waren die größten Schwierigkeiten und Probleme für das 

Marketing? 
 

2. (Fragen zu marketing operations relationships 
 

• Wie hat die Einführung des schlanken Denkens die 
Kapazitätsplanung und Langzeitverkaufsvorhersagen 
beeinflusst? 

• Wie beeinflusst die Einführung des schlanken Denkens die 
Produktionsplanung und Kurzzeitverkaufsvorhersagen? 

• Wie hat die Einführung des schlanken Denkens die 
Auslieferung und Verteilung der Waren beeinflusst? 

• Wie hat die Einführung des schlanken Denkens die 
Qualitätssicherung beeinflusst? 

• Wie hat die Einführung des schlanken Denkens den Umfang 
der Produktlinie beeinflusst? 
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• Wie hat die Einführung des schlanken Denkens die 
Kostenkontrolle beeinflusst? 

• Wie hat die Einführung des schlanken Denkens die Einführung 
neuer Produkte beeinflusst? 

• Wie hat die Einführung des schlanken Denkens Hilfsfunktionen 
beeinflusst (Ersatzteile, Lagerhaltung, Installationen, und 
Reparaturen)?) 
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Appendix I. Interview protocol work-team personnel 
(German version) 

 
 
 
Vielen Dank, dass Sie sich Zeit für dieses Interview genommen haben. Das 
Ziel des Interviews ist es, Informationen über schlanke Produktionsprinzipien 
(Lean Manufacturing/World Class Manufacturing) an Ihrem 
Produktionsstandort aus Ihrer persönlichen Sicht zu gewinnen. Dies ist Teil 
einer Studie, die helfen soll schlanke Erfolge und Misserfolge besser zu 
verstehen. Ihre Antworten werden streng vertraulich behandelt und keine der 
Informationen werden mit den Namen einzelner Personen in 
Zusammenhang gebracht werden. Das Interview dürfte etwa fünf Minuten 
dauern. 
 
1. Allgemeine Informationen 
 

• In welcher Abteilung arbeiten Sie? 
• Wie lange sind Sie schon in diesem Unternehmen? 
• Was ist Ihre Position? 
• Bitte erzählen Sie mir über Ihre Erfahrung mit der Einführung 

des schlanken Denkens. 
 

2. Schwierigkeiten und Probleme während der Einführungsphase des 
schlanken Denkens 

 
• Welche Schwierigkeiten hatten Sie in der Einführungsphase 

des schlanken Denkens? 
 
3. Wichtige Ressourcen und Hilfe die nötig waren 
 

• Was schien am wichtigsten während der Einführungsphase?  
 
4. Haupt-Erfolge die durch die Einführung des schlanken Denkens 

realisiert wurden 
 

• Was sind die Haupt-Erfolge die durch die Einführung des 
schlanken Denkens realisiert wurden? 

 
5. Fragen im Bezug auf den vorher ausgefüllten Fragebogen 
 



 

 

 


