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Abstract 

Purpose - The purpose of this study is to explore the impact that implementing lean has on a 

company‟s ability to innovate, especially their ability to produce radically innovative products. 

 
Framework – The framework developed for the purpose of this study is made out of four 

propositions. Each of the propositions is aimed at covering a certain aspect of the area under 

investigation. The propositions are constructed through a comparison of the main principles and 

characteristics of both lean thinking and innovation management that are seen to be relevant to 

the area of product development. 
 
Methodology – The study employs a qualitative multi-case study design. Four Swedish SME‟s 

that have been implementing lean in both manufacturing and product development are 

investigated. The data for the study is collected using two methods; an online questionnaire and a 

face-to-face interview. 

 

Findings - The study leads to the belief that the implementation of lean could lead to a 

company‟s ability to produce radically innovative products being negatively impacted, but that 

this impact could be avoided if a company wishes to do so. 
 
Managerial Implications – Managers are made aware of the possible consequences of the 

implementation, as well as, of the possible balance. Solutions to achieving a balance are offered. 

 

Limitations – The approach to exploring the subject in hand, the choice of participating 

companies, and the interview guide employed, are all seen as limitation for this study. 
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 Introduction 1

This chapter starts with a background that is aimed at introducing the subject and highlighting 

its significance. The background is then followed by a motivation of the problem that led to the 

interest in the subject of the study. The chapter ends with a statement of the purpose of the study 

and of the research question. 

 Background  1.1

When a company is operating in a market that is characterized by constant technical changes and 

global competitiveness, product development (PD), which is defined here as “the transformation 

of a market opportunity into a product available for sale” (Krishnan & Ulrich, 2001), becomes 

one of the company‟s most important weapons if they are to gain a competitive advantage or, in 

some cases, survive (Brown & Eisenhardt, 1995). Nevertheless, not all products will enable a 

company to achieve such a goal. The key to successful new product development (NPD) is to 

deliver new and differentiated products that offer the customer a compelling value (Cooper, 

2005), and keep the customer excited and satisfied. Then, and only then, is a company able to 

compete and stay in the market (Gautama & Singh, 2008). Thus, creative capital becomes one of 

the company‟s most important assets; as they fuel the efforts needed for identifying the new 

ideas and opportunities required for this product innovation to exist (Andriopoulos & Lewis, 

2010).  

 Technological innovation, although elusive, is recognized as a critical source that is used 

frequently by companies (Andriopoulos & Lewis, 2010) in order to achieve a competitive 

advantage. History shows that companies that kept pursuing innovation, even in tough economic 

times, were able to see the benefits of doing so (Chesbrough & Garman, 2009). Hence, the 

importance of innovation has been very well documented (Chen & Taylor, 2012) and its 

significance highlighted.  

 But innovation does not come easy; it requires both exploration of opportunities and 

exploitation of capabilities (Andriopoulos & Lewis, 2010). Besides, innovation does not, on its 

own, solve the complex problem that the market puts forward. In order to be able to properly 

compete in their industries, companies everywhere are facing the fact of having to manufacture 

products that are more innovative, but that are also delivered at a lower cost (Johnstone, 

Pairaudeau & Pettersson, 2011). This has led company executives to pursue a high level of 

efficiency and quality in their processes in an attempt to remove any unneeded activities that do 

not add value to the final product (Chen & Taylor, 2009). Such a behavior has increased 

considerably in the past decade (Sorli et. al., 2010).  

 This pursuit of efficiency has usually been done through employing different 

methodologies; the most important of which is the concept of lean manufacturing, or in a more 

general term, lean thinking. Lean thinking is made up of a set of core principles that are aimed 

towards maximizing customer value while minimizing waste (Womack, Jones & Roos, 1991). 

Those principles originated in the auto industry, but have, throughout the years, expanded 

beyond their original application and have made lean one of the most important trends of the past 

decades (Hindo, 2007), and the paradigm for operations (Hines, Holweg & Rich, 2004; Lewis, 
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2000). Nowadays, many companies are choosing to become lean (Bhasin & Burcher, 2005), and 

some have included it in their PD process. Through the deployment of lean, they strive to reach 

the Promised Land; a land where they are vowed by some to be able to, produce higher quality 

products while using fewer engineering hours, better satisfy their customers‟ needs (Cooper, 

2005), be faster to market, and most importantly a land where they improve their market 

positions, and experience the joyfulness of success (Karlsson & Åhlstrom, 1996).  

 Problem Motivation 1.2

While the principles of lean as described by Womack, Jones and Roos (1991) have been 

successfully implemented in manufacturing settings around the world and have had numerous 

researchers publish work related to them, the same cannot be said about the their implementation 

in NPD (Haque & Moore, 2004). The literature discussing the subject is still very limited (Haque 

& Moore, 2004), with few (i.e. Karlsson & Åhlstrom, 1996; Cooper & Edgett, 2008; Emiliani, 

2003) arguing the benefits that lean has to offer in this important setting. The case is even more 

so, when talking about lean and innovation, or “lean innovation” (LI); an area that has just 

recently started getting the attention of researchers (Schuh, Lenders & Hieber, 2008). 

 Despite the fact that both lean and innovation are two of the most important driving 

forces of today‟s business success, and that if they were both to be accommodated successfully 

could lead companies to gaining significant benefits and securing long-term competitive 

advantages, both lean thinking and innovation management are in principle built on opposing 

ideas and clashing beliefs that are likely to cause discrepancies within a company that aims to 

innovate (Chen & Taylor, 2009).  While, on one hand, innovation challenges existing procedures 

and norms, tolerates failure (Hindo, 2007), promotes rational risk taking, and offers employees a 

considerable amount of slack, lean, on the other hand, calls for standardization and consistency, 

eliminating all unneeded activities; called waste, and perfection through continuous 

improvement (Lewis, 2000). This makes them a controversial mix (Johnstone, Pairaudeau & 

Pettersson, 2011); one that caused distress to CEO‟s everywhere (Hindo, 2007).The mix has also 

caused an even more controversial reaction; one with many supporters and just as many 

adversaries (Carleysmith, Dufton & Altria, 2009; Lewis, 2000), with few proposing solutions for 

achieving a balance.  

 Whereas the supporters argue that, by companies becoming lean, or leaner, they will have 

more time on their hands to innovate (Poppendieck, 2002; Carleysmith, Dufton & Altria, 2009) 

and would actually end up producing a wider variety of products (Womack, Jones & Roos, 1991) 

that will better satisfy their customers (Poppendieck, 2002); the adversaries, then again, argue 

that by companies becoming lean, or leaner, they will become more occupied with daily 

activities that are geared towards maximizing productivity; which will undermine creativity 

(Lewis, 2000; Amabile, 1998, pp. 77; Lindeke, Wyrick and Chen, 2009) and will have a negative 

influence on the company‟s innovative capability (Lewis, 2000; Chen & Taylor, 2012; Mehri, 

2005; Hindo, 2007; Johnstone, Pairaudeau & Pettersson, 2011; Chesbrough & Garman, 2009). 

 Amongst the most important works found are those of Lewis (2000), and of Chen and 

Taylor (2009, 2012). Lewis (2000), studies three medium sized companies to see the relation 

between lean thinking and financial performance, and while doing so finds that only one out of 

the three companies he studied was still able to innovate because they were able to balance 
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between lean and creativity, while the other two showed a decrease in innovation. Chen and 

Taylor (2009, 2012) study the impact of lean thinking on a company‟s innovative capability, and 

conclude that certain kinds of innovation are less likely to occur in companies that are lean. 

Nevertheless, both works do not shed enough light on the impact of implementing lean on a 

company‟s innovative capability. Lewis (2000), for one thing, only investigates three companies, 

with innovation being the in-direct aim of the study. Chen and Taylor‟s work (2012), for another, 

is built on a framework (Chen & Taylor, 2009) that has not yet been fully tested, or even 

published for that matter, and that has some shortcomings, as the authors themselves note (Chen 

& Taylor, 2012). The most important of which is the fact that the authors mix companies of all 

sizes, and that they measure the innovative capability of the company without investigating the 

actual products produced or the technology that went into them, assuming that if a company does 

not seem to have any factors that hinder their innovative capability, then they are able to produce 

radically innovative products.  

 Purpose and Research Question 1.3

The purpose of this study is to explore the impact that implementing lean thinking has on a 

company‟s ability to innovate, especially their ability to produce radically innovative products; 

as the existence of this type of innovation is in particular crucial for the long-term success of 

companies (McDermott & O'Connor, 2002), and as it is expected to be the type of innovation 

that is going to be affected the most by the implementation of lean due to its nature and the 

nature of the practices that are necessary for it to exist. This is done by studying the nature of the 

products the company produced before and after the implementation and monitoring the shift, if 

any. An attempt is then made to relate the nature of the products and the shift observed to its 

causes. Thus the research question posed in this study is: 

 

How does the implementation of lean impact a company’s ability to produce radically 

innovative products? 

 When finished, the study hopes to fill the significant gap in the literature which fails to 

explain how the nature of the products is affected by the implementation of lean. In addition to 

filling a theoretical gap, having such findings will aid managers and practitioners in making 

enlightened decisions when considering the implementation, having known what could be 

expected. They can also anticipate the consequences in their future plans.    

  



An Exploratory Study: The Impact of Lean Implementation on Product Innovation 

Mohamad R. Sahyouni     Literature Review 

 

4 

 

 Literature Review 2

This chapter starts by giving a background of the lean philosophy and its main principles and 

practices. This is believed to be of great importance as it acts as the underlying foundation for 

the rest of the study.  

 The concept of innovation is then introduced and its significance is emphasized. The 

different types of innovation and their consequences are briefly discussed, as well as, the 

conceptual approach to the classification of innovation that will be used in this study.  

 The chapter ends with a theoretically enriched sub-chapter that discusses the 

controversial mix of lean thinking and innovation management. The most relevant works in the 

area are highlighted.  

 Lean  2.1

The origins of lean production date back to the post-World War II era in Japan (Pyzdek, 2003, 

pp.705). It was developed on the hands of Taiichi Ohno, a Toyota Production Executive, as an 

answer to the problem of high-variety production that Toyota was experiencing at the time; a 

problem that could not be solved using Henry Ford‟s practices of mass production which were 

common then (Pyzdek, 2003, pp.705). The philosophy, which was known then as the Toyota 

Production System, evolved over the period of 30 years and only became widely known when 

Ohno published a book in 1988 describing his journey with Toyota. Many Western 

manufacturing organizations had not adopted this working philosophy before then.  

 The philosophy later on became known as lean production (LP); a term coined by three 

researchers from the Massachusetts Institute of Technology in their 1991 bestselling book “The 

Machine That Changed the World: The Story of Lean Production”. The book was based on a 

project that they conducted for the International Motor Vehicle Programme; which involved 52 

vehicle assembly plants in 14 different countries (Womack et al., 1991). The book compared the 

performance of Japanese automakers to automakers in the west. It showed a 2:1 productivity 

difference between them, arguing that this significant productivity gap, alongside a gap in 

quality, was due to the Japanese‟s implementation of the lean philosophy (Womack et al., 1991), 

and thus urged companies around the world to embrace lean. The term LP was inspired from the 

fact that it needed less of everything compared to mass production (Womack et al., 2007, pp. 

11). 

 LP places great emphases on maximizing productivity (Forza, 1996). A lean enterprise 

always monitors its value chain, looking for any activities that do not add value to the customer 

in order to eliminate them (Poppendieck, 2011).  The aim of a lean enterprise is to be able to 

design and manufacture products of high quality and low cost in the most efficient manner 

possible (Chen & Taylor, 2009), and to reduce the time from customer order to delivery (Liker, 

1996, pp. 481) through eliminating all forms of waste.  Waste in lean refers to seven activities 

that are the seen as non-value adding activities. The seven types of waste are; defects, 

overproduction, inventories, unnecessary processing, unnecessary movement of people, 

unnecessary transport of goods, and waiting (Pyzdek, 2003, pp.705). In order to eliminate waste, 

lean employs five principles that are considers key to the elimination process (Hines & Taylor, 
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200) and thus are at the heart of the lean philosophy. The five principles are; to specify what 

constitutes value to the customer; to identify all non-value adding wastes in the value stream; to 

make actions that create value flow; to manufacture only what is pulled by the customer; and to 

strive for perfection (Hines & Taylor, 200). 

 Today, the principles of lean have come a long way from their origins in the automotive 

industry. And while the application of the lean principles in themselves do not constitute a 

strategy (Haque & Moore, 2004); they have proven to be universally successful at improving 

results (Poppendieck, 2011).  Therefore, it should not come as a surprise to anyone that lean is 

now being adopted in all types of industries, services, healthcare, schools, and even in 

municipalities. Lean has been one of the most important business trends of the past decades 

(Hindo, 2007), and has become the paradigm for today‟s operations (Hines, Holweg & Rich, 

2004). 

 Innovation 2.2

Technology has, throughout modern history, played a major role in stimulating different 

economies in a variety of ways. Many of the major companies around the world owe their 

success, and even their continuing existence, to the successful application of technology in 

evolving their products and improving their processes (Twiss & Twiss, 1980, pp. 1). In 

particular, technological innovation has proven to be a powerful force in industrial development, 

and a critical factor in the growth of most industrial enterprises (Abernathy & Clark, 1985; Twiss 

& Twiss, 1980, pp. 3). Therefore, if a company is able to predict, plan, or control its innovation, 

it should do so without hesitation (Twiss & Twiss, 1980, pp. 3).  

 The term „innovation‟ has been applied loosely to mean anything from creativity to 

change and everything in between (Crossan & Apaydin, 2010). And although there are multiple 

definitions for innovation, the definition that is seen to serve this study best is that of Galbraith 

(1983); where innovation is defined as “the process of applying a new idea to create a new 

process or product”, and thus it is the definition adopted. It is also useful to further specify the 

scope of activities covered by the term to distinguish it from „research and development‟ since 

both terms are commonly perceived to cover the same range of activities and are interchangeably 

used (Twiss & Twiss, 1980, pp. 2). Research and development, on one hand, is usually the name 

of a department within an organization that is concerned with doing exactly what the term 

implies; research and develop. Innovation, on the other hand, refers to a process that reflects a 

“company-wide approach” to the application of technology for commercial exploitation (Twiss 

& Twiss, 1980, pp. 2). 

 Technological innovation can come in many forms, and can include both products and 

processes. It is, however, most commonly categorized as being either incremental of radical 

(Durant, 1992); two categories that represent extreme forms of innovation (Abernathy & 

Utterback, 1978). Incremental innovations (II) are, for the most part, ones that cause small 

improvements in the existing product design or the production process (Durand, 1992; Twiss & 

Twiss, 1980, pp. 30). Innovations of this type usually lead to a more efficient but rigid and 

specialized system that is mostly concerned with producing a standardized product (Abernathy & 

Utterback, 1978). Conversely, radical innovations (RI) are ones where the existing procedures 

and norms are challenged (Hindo, 2007). The process itself in which RI‟s occur is associated 
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with a high degree of uncertainty and fluctuation (Abernathy & Utterback, 1978; Twiss & Twiss, 

1980, pp. 3). Innovations of this type are usually seen as being revolutionary, leading to a 

dramatic change in the competitive game (Durand, 1992). 

 However, not all RI‟s are equally radical, and not all II‟s are just to be seen as minor 

changes or additions (Durant, 1992); there are some other types of innovation that fall in 

between. Two of the most significant articles where the distinction between innovations as being 

either incremental or radical is seen to be incomplete are those of Abernathy and Clark (1985), 

and of Henderson and Clark (1990). The authors therefore develop frameworks to help in the 

identification and classification of technological innovations.  

 Abernathy and Clark (1985) developed a framework that is built on the concept that 

innovation is not a unified phenomenon and that while all innovations need change, not all 

innovations are destructive; some innovations destroy while others improve. The model 

developed by the authors categorizes innovations into four types; architectural, revolutionary, 

regular, and niche creation. Those types of innovation are a representation of the effects that a 

particular innovation has on the technical process or product competence of a company, and the 

linkages it has to the market or to the customer, and whether it disrupts or enriches this 

relationship. According to this model, II‟s conserve existing competence and enhance the 

existing linkages to the market, while RI‟s disrupt and destroy both the existing competence and 

the linkages, imposing new requirements on the organization when it comes to resources, skills 

and knowledge (Abernathy & Clark, 1985).  

 While Abernathy and Clark (1985) looked at both the technology and the market, 

Henderson and Clark (1990) developed their framework based solely on technology; discarding 

any link to the market. They categorized innovations into four types based on the changes made 

to the core technological concepts used and the linkages between them (Chen & Taylor, 2012). 

The four types are incremental, radical, modular, and architectural; with II and RI being the 

extreme points along both dimensions of their developed model (Henderson & Clark, 1990). 

According to the model, II‟s refine an established design and improve its components without 

affecting its underlying design concepts and the links between them, while RI‟s establish a new 

design using a new set of concepts that are linked together in a totally new architecture 

(Henderson & Clark, 1990).   

 For the purpose of this study, a simpler and more basic approach to the classification of 

innovation is embraced. The types of innovation that are of concern are only II‟s and RI‟s; as 

they are the extremes of the innovation spectrum (Abernathy & Utterback, 1978; Henderson & 

Clark, 1990), and as the impact of some lean practices on them is seen to be of an extreme 

opposing nature.  

 II‟s are characterized here as being those that are a result of product design improvements 

that are aimed at enhancing product functionality or meeting customer needs (Durand, 1992; 

Twiss & Twiss, 1980, pp. 30; Valle & Va´zquez-Bustelo, 2009), and that do not involve major 

technological changes or changes to the core design concepts of the original product (Valle & 

Va´zquez-Bustelo, 2009; Abernathy & Utterback, 1978; Henderson & Clark, 1990). They are 

also characterized by having low technical and market uncertainty (Valle & Va´zquez-Bustelo, 

2009).   
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 RI‟s are, alternatively, characterized as being those that give rise to a totally new product 

that is based on new core design concepts (Henderson & Clark, 1990); one that involve 

revolutionary new technology that is new to the company and maybe even to the market 

(Durand, 1992; Valle & Va´zquez-Bustelo, 2009). They are also characterized by having a high 

level of risk and uncertainty, both from a technology and from a market perspective (Abernathy 

& Utterback, 1978; Twiss & Twiss, 1980, pp. 3; Valle & Va´zquez-Bustelo, 2009).  

 Not only are innovations different in their type and therefore the changes they impose; 

they are also different in their competitive consequences (Henderson & Clark, 1990). Each type 

requires a different set of organizational capabilities and maybe even a different organizational 

environment altogether (Henderson & Clark, 1990; Abernathy & Clark, 1985). And while some 

argue in favor of RI‟s and other in favor of II‟s (Galbraith, 1983; Maidique & Hayes, 1983), one 

thing is for sure, all types of innovation are critical to the success of organizations and of the 

industry as a whole (Chen & Taylor, 2009).  

 Lean, Product Development, and Innovation 2.3

The idea of implementing lean in PD, and the benefits associated to it, is not new and was 

introduced to the Western world in the same book as the lean philosophy itself (Womack et. al., 

1991). Yet, lean was since then applied, for the most part, in manufacturing or operations 

environments (Haque & Moore, 2004). This, naturally, led to the majority of the literature 

concentrating on the areas mentioned (Schuh, Lenders & Hieber, 2008; Haque & Moore, 2004), 

leaving the implementation of lean in PD ill studied, with no body of knowledge to offer a 

thorough understanding of the application of the lean philosophy as a whole in this very 

important environment (Schuh, Lenders & Hieber, 2008; Haque & Moore, 2004). The very few 

that later on ended up researching this area argue that if lean was to be successfully applied in 

PD, it would lead to the improved manufacturability of higher quality products that have fewer 

problems and that offer the customer a better value for the money, leading to a dramatic 

improvement in the company‟s competitive position (Emiliani, 2003; Karlsson & Åhlstrom, 

1996; Cooper & Edgett, 2008; Cooper, 2005). 

 When looking at the implementation of lean thinking in innovation management and the 

literature documenting it, the situation is even worse (Schuh, Lenders & Hieber, 2008). This is 

problematic since each, lean and innovation, are considered key factors to today‟s business 

success (Chen & Taylor, 2009). In addition, the mixture of lean thinking and innovation 

management is both new and controversial, with opinions on both sides in regards to their 

compatibility and their ability to co-exist (Carleysmith, Dufton & Altria, 2009; Schuh, Lenders 

& Hieber, 2008; Johnstone, Pairaudeau & Pettersson, 2011; Hindo, 2007; Lindeke, Wyrick and 

Chen, 2009; Chesbrough & Garman, 2009).   

 Researchers that do find the mix to be controversial, and that argue that it will harm a 

company‟s overall innovative capability, do so because; to them, the two philosophies are 

fundamentally different, with lean being the most dominant, which will lead to it overpowering 

innovation (Johnstone, Pairaudeau & Pettersson, 2011; Hindo, 2007; Lewis, 2000). Their fears 

are easily understood. This is because when one looks at the principles of both concepts, they can 

easily see that they are, in their majority, contradictory. On the one hand, lean advocates 

standardization and consistency, increased productivity, waste elimination, perfection, and 
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involves very little risk taking, if any (Lewis, 2000; Hines & Taylor, 2000; Bhasin & Burcher, 

2006; Poppendieck, 2002). On the other hand, innovation challenges existing procedures and 

norms, tolerates failure, promotes rational risk taking, and offers employees a considerable 

amount of slack (Hindo, 2007; Quinn, 1979; Crossan & Apaydin, 2010; Maidique & Hayes, 

1983). This contradiction will, in their opinion, lead to narrowing the innovative creativity, 

restricting employee freedom, and limiting overall flexibility (Lindeke, Wyrick & Chen, 2009; 

Lewis, 2000; Johnstone, Pairaudeau & Pettersson, 2011); all of which will lead to a decreased 

innovative capability.  

 Those theories of decreased innovative capability are supported by the works of Mehri 

(2005), Hindo (2007), and Lewis (2000). Mehri (2005) worked at Toyota for three years and 

while doing so observed and documented the impact that the implementation of lean has on the 

culture of the company and on its employees. Amongst his findings was that the implementation 

of lean affected Toyota‟s innovative capability severely to where they are no longer able to 

innovate on their own and have to buy innovative solutions from other companies. Hindo‟s 

(2007) results are even more shocking. He studied 3M, the giant that has been known for their 

magnificent innovations and for their entrepreneurial culture, and found that the implementation 

of lean at 3M has caused its innovative capability to slide. Lewis (2000) who studied the relation 

between lean and financial performance, and while innovation was not the main aim of his study, 

ended up finding that two of the three companies he observed showed a decrease in their 

innovative capability, while only one did not. He ascribes this company‟s ability to innovate to 

the fact that they did not go fully lean and that they were able to achieve a balance between lean 

and creativity that suited their company and its needs.  

 Although most of the researchers that adopt this opposing view to mixing lean and 

innovation would like to see the two separated, others realize that lean is being widely 

implemented and that it does indeed have its benefits and thus propose solutions to deal with the 

decreased innovative capability observed. Lindeke, Wyrick, and Chen (2009), for example, argue 

that companies that have become “so lean” have no time to stand back and look at their 

competitive situation. Therefore, they introduce the concept of “The Temporal Think Tan    

(T   )”. A concept they argue is capable of dealing with the cultural effects that lean has on a 

given company and that affect its innovative capability negatively. Other researchers that also 

offer a solution for this problem are Chesbrough and Garman (2009), who suggest open 

innovation as a mean to gaining the best of both worlds.  

 Researchers that argue for mixing lean and innovation make the argument that by 

implementing lean, companies become efficient; leading to them not only producing higher 

quality products more efficiently and changing them more frequently, but to them having more 

time on their hands to innovate (Carleysmith, Dufton & Altria, 2009; Cooper & Edgett, 2008; 

Reinertsen & Shaeffer, 2005). This view, nevertheless, is a lot more complicated than the one 

that preceded it. For starters, many of the researchers here argue that lean in both PD and 

innovation management has not been applied systematically and that there are no analytical 

models for its application in neither of the environments mentioned (Oppenheim, 2003; Haque & 

Moore, 2004; Schuh, Lenders & Hieber, 2008; Reinertsen & Shaeffer, 2005). This resulted in the 

researchers being split in their approach to supporting their argument. Some researchers build 

their argument based on their interpretation of theory (Reinertsen & Shaeffer, 2005; Schuh, 

Lenders & Hieber, 2008), while others build it on their own experiences (Carleysmith, Dufton & 
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Altria, 2009). In addition, some of the researchers here look at the implementation of lean, or 

lean sigma - which is a mix between lean and six sigma where the principles of lean are still 

applicable -, in research and development (Carleysmith, Dufton & Altria, 2009; Reinertsen & 

Shaeffer, 2005). Finally, innovation here is broken down into some of its different types and is 

not looked at as a holistic concept. And while the researchers here agree that lean has negative 

effects on certain types of innovation, some, like Gautam and Singh (2008), argue that lean 

enhances the types of innovation that are key to success; in reference to II‟s. And while this 

could be seen as an extreme view, the view of this party of researchers falls, for the most part, 

amongst those lines.  

 Between supporters and adversaries, most of which severely lack empirical evidence in 

their research, one cannot, unfortunately, find much work that is moderate and that truly shows 

the effects of implementing the lean philosophy on innovation through empirical work. The few 

works found do not set out to investigate those effects but end up doing so as a minor part of 

their study (Karlsson & Åhlstrom, 1996; Lewis, 2000). This is with the exception of the work 

done Chen and Taylor (2009, 2012), who have, a few years ago, set out on a journey to do so. In 

their first work (Chen & Taylor, 2009), they theoretically compare both lean thinking and 

innovation management and formulate theories in regards to the expected effects in a framework 

that they intend to test in the future. They propose to breakdown the framework and test it in 

multiple stages as a part of a PhD dissertation. The first tested part of the framework (Chen & 

Taylor, 2012) researched the impact of lean design practices on a company‟s RI capability. The 

authors conclude that certain kinds of innovations are less likely to occur in companies that are 

lean. 

 Although the work of Chen and Taylor (2009, 2012), as a whole, is the only one that 

through an elaborate empirical study investigates the effects of lean thinking on innovation, it 

has a few shortcomings that, alongside its design, do not allow it to shed the appropriate light 

needed to better understand this important subject. Both those works have not yet been published 

in any scientific journal.  
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 Theoretical Framework 3

This chapter covers the theoretical framework that was developed in order to investigate the 

area of interest.  

 

To investigate the possible impact of implementing lean on product innovation, in particular the 

company‟s ability to produce products of a radical nature, the following framework is developed. 

And although the lean philosophy could be implemented anywhere from human resources to the 

supplier, the developed framework only considers the implementation and the transformation it 

requires in the area of PD; as it is the one that is seen to have the most direct effect on the final 

product. The manufacturing processes are also seen as a possible candidate that might influence 

the products innovative nature in that they may influence the way in which the design of the 

product is carried out. Nevertheless, and since we are only interested in their possible impact on 

the design of the product, they are included as part of PD. 

 To study the area of interest a set of propositions is developed. This is done through a 

thorough comparison of the main principles and characteristics of both lean thinking and 

innovation management which are seen to have a direct relation to the area in question. 

 Propositions 3.1

Both lean thinking and innovation management are philosophies that an organization lives by 

rather than a set of principles or tools that they apply; or at least that should be the case. They 

both require a long committed journey that is not to be taken lightly, and that will require a 

substantial cultural transformation that acts as an enabler (Bhasin & Burcher, 2006; Galbraith, 

1983, pp. 10-20). After comparing theories from both philosophies and extracting their main 

principles and characteristics that are found to be relevant in this area, the following propositions 

are made:  

 Proposition 1 3.1.1

Both lean thinking and innovation management encourage the use of small, cross-functional, and 

flexible teams. Although this approach to team formation was initially practiced, in lean, in 

production environments and when dealing with production workers to encourage them to stop 

the line if something went wrong and to increase their sense of responsibility (Poppendieck, 

2002), the same approach is encouraged in PD (Karlsson & Åhlström, 1996). The teams are 

made up of a small number of employees from different functional areas in the company 

(Karlsson & Åhlström, 1996; Forza, 1996; Poppendieck, 2002). This team-orientation that lean 

has become known for is said to increase employee flexibility, involvement, co-operation, sense 

of responsibility, and commitment, as well as, promote a cultural identity where the sense of a 

community with a shared destiny is achieved (Forza, 1996; Poppendieck, 2002; Sohal & 

Egglestone, 1994). It is also considered an important facilitator in the development of products 

since it involves having input from the different team members that come from different 

functional departments (Karlsson & Åhlström, 1996).  



An Exploratory Study: The Impact of Lean Implementation on Product Innovation 

Mohamad R. Sahyouni     Theoretical Framework 

 

11 

 

 Teams with this structure are also promoted in innovation management. Having teams 

that are small, adaptable, and that are able to interact freely across departments and away from 

company bureaucracies, is seen to be among one of the most important factors that facilitate 

successful innovations; both incremental and radical (Maidique & Hayes, 1983; Quinn, 1979; 

Abernathy & Utterback, 1978).  

 

P1. If a company is to use small, cross-functional, and flexible teams, this should have a 

positive impact on their ability to partake in both incremental and radical innovations 

 Proposition 2 3.1.2

Waste elimination is one of the fundamental principles of lean thinking (Poppendieck, 2002; 

Bhasin & Burcher, 2006; Womack, 1996). It is perceived to be essential to the creation of value 

to the customer (Poppendieck, 2002; Womack, 1996; Hines, Holweg & Rich, 2004). Any 

activity that consumes resources but is seen to not add value to the customer is considered waste 

and thus is eliminated (Hines & Taylor, 2000; Pyzdek & Keller, 2009, pp.709). The complete 

elimination of waste is the final goal (Hines & Taylor, 2000). Waste is also regarded as a sign of 

poor quality and bad management (Hines & Taylor, 2000).  

 Slack reduction and risk minimization are also fundamental in lean thinking (Forza, 

1996; Chen & Taylor, 2009, 2012; Reinertsen & Shaeffer, 2005). Lean stresses the need to 

reduce slack and idle time (Forza, 1996). It also, through its practices, makes a great effort to 

reduce variability and uncertainty, but maximize stability (Chen & Taylor, 2009, 2012; 

Reinertsen & Shaeffer, 2005; Bhasin & Burcher, 2006). 

 The practices mentioned above are suitable if a company is looking to partake in 

innovations that are incremental. They are, on the other hand, not suitable for RI‟s (Twiss & 

Twiss, 1980, pp. 20).  RI‟s require slack in time and resources, and entail a large amount of risk 

willingness (Twiss & Twiss, 1980, pp. 20). The culture of the constant waste elimination, slack 

reduction, and risk minimization endorsed in lean thinking contradicts principles found in 

innovation management which are needed to facilitate RI‟s.  

 

P2. If a company is to cut waste, reduce slack and minimize risk, they are most likely to 

engage in incremental innovations and not in radical ones 

 Proposition 3 3.1.3

Lean thinking aims towards perfection (Hines & Taylor, 2000). This goal lies at the heart of the 

philosophy (Lewis, 2000). The constant emphasis on waste elimination and continuous 

improvement is aimed at achieving that goal (Lewis, 2000). In addition to lean aiming to be 

perfect, it propagates the need to do the task right the first time, and imposes one best method to 

doing so (Forza, 1996; Oppenheim, 2004; Poppendieck, 2002).  

 Perfection and succeeding from the first time although might be argued as suitable 

strategies for the cost cutting world, they are not for the innovative one. To be able to innovate, a 

company should be tolerant of failure (Maidique & Hayes 1983). Some argue that a company 

should even expect it; since it is only through trial and error and through failure a company is 
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able to learn (Quinn, 1979; Galbraith, 1983, pp.14). A company should also expect, and accept, a 

level of chaos to be apparent during the process of innovation (Quinn, 1979). Striving to be 

perfect and wanting to take part in innovative activities do not go hand in hand. 

 

P3. If a company is to strive towards perfection, this is argued to have a negative impact on 

their ability to partake in both incremental and radical innovations 

 Proposition 4 3.1.4

Lean thinking is highly concerned with the level of productivity achieved, and makes every 

effort to maximize it (Forza, 1996). To do so, lean employs different techniques; design for 

manufacturing (DFM) is one of them. It is a technique that is expected to increase efficiency and 

asset utilization (Youssef, 1994; Chen & Taylor, 2009) and make manufacturing and assembly 

easy by meticulously paying attention to the process of designing products (Forza, 1996).  

 DFM is in itself an umbrella for a number of practices, the most important of those is 

standardization (Chen & Taylor, 2009). The use of standard procedures, materials, and parts is 

promoted (Chen & Taylor, 2009; Haque & Moore, 2004). DFM also includes design 

simplification, as well as, the integration of existing, mostly standardized, components or ones 

that are already commercially available (Haque & Moore, 2004). Those practices are argued to 

facilitate flow and simplify the new product design process (Haque & Moore, 2004). 

Furthermore, DFM stresses the need to design the products so that they are compatible with the 

existing processes. This is done for the purpose of leveraging company resources (Chen & 

Taylor, 2009).   

 To be able to apply the practices mentioned, engineers have to follow strict rules and 

spend painful hours benchmarking, collecting information, and comparing the new designs to 

previous ones (Mehri, 2006). This will leave no room for brainstorming and contemplating new 

and creative ideas that could bring about RI‟s (Chen & Taylor, 2012; Mehri, 2006), but might be 

suitable for II‟s. And the more those practices take place; the less product diversity is to be 

expected (Abernathy & Wayne, 1974, pp. 119), much less RI. 

 

P4. The practices promoted in design for manufacturing, are ideal for partaking in 

incremental innovations but are hindering when it comes to radical innovations 
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 Methodology 4

This chapter describes in detail the research design adopted in this study. It also describes the 

method(s) in which the participating companies were sampled and data was collected. 

 Research Strategy 4.1

While a number of research designs could be adopted, a qualitative multi-case study approach 

was felt to be the most appropriate; especially since the formulated framework is exploratory in 

nature and aims to explore propositions rather than test hypotheses. A qualitative research 

strategy embodies a view where the social reality studied is seen as a shifting property that is 

emergent of individuals‟ creations (Bryman & Bell, 2007, pp. 329) and puts more emphasis on 

words than on the quantification of data (Bryman & Bell, 2007, pp. 28). Those properties are 

suitable for the study in hand as its objective is to gain an understanding of how lean affects 

product innovation. This would not be possible using a quantitative research strategy as it more 

suitable for investigating the relative importance of a number of causes of a given phenomenon 

(Bryman & Bell, 2007, pp. 33) where those causes are seen to be external to individuals and thus 

are looked at objectively (Bryman & Bell, 2007, pp. 18). In addition, a qualitative research 

strategy suits best the fact that there isn‟t a large number of lean adopters in Sweden, which as 

will be discussed in the next chapter is a determining factor in choosing the companies for the 

study, and will be more complementary to the work of Chen and Taylor (2012) as it was 

quantitative.   

 The choice of a multi-case study method employed in this research design facilitates a 

deeper understanding of the context (Yin, 2003). It also allows for data to be collected in a 

number of ways (Yin, 1981). Moreover, a multi-case study method will make cross analysis 

between the different cases possible (Baxter & Jack, 2008). To top it all, this method is 

considered robust and reliable (Baxter & Jack, 2008). All the factors mentioned should work 

together to strengthen the study in hand. 

 Empirical Material 4.2
 Sample 4.2.1

The decision of choosing a multi-case study method was soon followed by another decision; one 

concerning the sampling of suitable candidates for the study (Eisenhardt, 1989). It was decided 

that the study in hand would only include Swedish small and medium-sized enterprises (SME), 

companies with less than 250 employees and a maximum turnover of 50 million Euro, that are 

implementing lean in both manufacturing and PD, preferably for a period longer than one year. 

Although this choice imposes clear limitations on the study, as the number of adopters in Sweden 

is small in the first place, its advantages outweigh its limitations.  

 The reason SME‟s in particular are of interest is because they are considered Europe‟s 

engine of economy (Europeia, 2005) and the drivers of innovation. But most importantly, they 

are chosen because larger companies are, for the most part, known to operate in ways that 

discourage innovation (Quinn, 1979); thus including them might not give a true indicator of the 
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impact of lean on product innovation as other factors that hinder innovation might also be 

apparent and might be hard to isolate as they could be embedded in the organizational culture of 

the companies being studied and separating them would be hard given the practical implications 

under which this study is taking place. 

 Choosing to only study Swedish companies is also done for similar reasons. Sweden has 

the lowest score on Hofstede‟s cultural masculinity scale; a scale based on how much value a 

culture places on a given set of characteristics. Those characteristics are seen to not only affect 

cultures, but also organizations (Hofstede, G., Hofstede, G. J. & Minkov, 1991). Having a low 

score indicates that a given culture, and the organizations within it, place more value on 

characteristics such as; relationships at work, cooperation, and employment security (Hofstede 

et. al., 1991). It also means that it is characterized by a high level of decentralization of authority. 

This again eliminates one more innovation hindering factor (Quinn, 1979) and facilitates a better 

chance at pinpointing innovation hindering factors that are due to the implementation of lean and 

not to organizational practices or bureaucracies. Nevertheless, this means that the principle of 

decentralization of authority that is found in both lean thinking (Bhasin & Burcher, 2006; Sohal 

& Egglestone, 1994; Forza, 1996) and innovation management (Quinn, 1979) wasn‟t going to be 

used in the formulation of any of the propositions; as doing so would oppose the logic of having 

a research design that aims to isolate the factors being studied as much as possible. This aim also 

serves to strengthen and further validate this study. Demanding that a company must be 

implementing lean in both manufacturing and PD in order to be considered for this study is an 

obvious criterion as the influence of manufacturing on PD in lean thinking is significant, and as 

one of the propositions in the framework in hand is formulated in a way that demands it. 

 As for the actual sampling of the companies, it was done using two approaches. The first 

was by directly contacting companies that were open in their implementation of lean and seeing 

if they would be interested in participating in the study. This approach yielded only one suitable 

company. The second is through snowball sampling; a technique where a small number of 

people that are seen to be relevant to the subject are initially contacted and then used to establish 

contact to others (Bryman & Bell, 2007, pp. 200). Thus, the author started by contacting a 

member of one of the major lean entities found in Sweden, who in turn referred to consultants 

active in the field of lean product development (LPD), who in turn referred to others or to 

companies they knew are working with lean. Then contact was established with the lean 

manager, or person in charge, at the given company, who in turn was asked to participate. If the 

answer was positive, this person was asked to, again, refer to another that works in PD whom the 

actual study was conducted with. This approach yielded three suitable companies. Overall, four 

companies were identified as suitable candidates for this study; all of which will be anonymous 

throughout the study according to the wishes of some of them. 

 Data Collection 4.2.2

After selecting the cases, the data for the study was collected using a combination of two 

methods; an online questionnaire and a face-to-face interview, where each company had to take 

part in both. The online questionnaire was used to determine the type and degree of innovation a 

given product that the company produced is, while the face-to-face interview was used to collect 

data related to the practices of the PD team, both before and after the implementation of lean, 
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and to establish a link between those practices and the type and degree of innovation that the 

company was able to partake in.  

 The reason the data was collected in two separate steps and not over the course of one 

session; is of a practical nature. The amount of information that is needed to complete the 

questionnaire could potentially be large; as each company had to answer multiple questions 

related to each product they had produced over the period of a number of years, as will be seen in 

forthcoming chapters. A number that was unknown to the author at the time. This meant that the 

participants, in certain cases where the number of products is large and date back to a number of 

years, might need to obtain some product related documents and might even have to take the 

questionnaire during the course of multiple sittings. In addition, having this information before 

the face-to-face interview facilitated asking product related questions as it was possible to 

analyze and study the products produced beforehand, making the best out of the time the was 

given for each interview. It also facilitated fine-tuning the interview guide to best suite each 

company. 

 The Questionnaire: Product Innovation 4.2.2.1

As mentioned previously; the aim of the questionnaire was to collect information related to the 

products that the companies had produced, both before and after the implementation of lean. This 

information was then used to determine the type and degree of product innovation a given 

company was able to partake in, and thus conclude whether a shift had occurred and its nature. 

The questionnaire also facilitated knowing the number of products each company produced each 

year for a given number of years, which could serve as an indicator of the efficiency of the teams 

both before and after the implementation of lean.  

 The number of years that each company had to list products for was different. This is due 

to the fact that all four companies had been implementing lean for different periods of time. 

Nevertheless, all companies had to list products for a period of around three years prior to the 

year in which they started implementing lean in PD. The information related to the year of 

implementation was either obtained through a simple pilot questionnaire or through secondary 

data.  

 The position of the person that filled the questionnaire in all four companies was also 

different. After the companies had agreed to participate, they were asked to nominate an 

employee that had been with the company for a number of years and that had sound knowledge 

of the products that the company had been producing. Ideally, this employee would be the PD 

manager, but since this position did not exist in some of the companies, the employees that 

participated held a range of different positions. Those same employees were also the ones that 

participated in the face-to-face interviews. 

 

 Title Years with Co. 

Company A Owner / CEO /  Engineering Manager 17 

Company B Product Development Manager 7 

Company C Sr. Mechanical Designer 18 

Company D Project Manager & Junior Sales 2 

Table 1 Company participants list 
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 As for the questionnaire itself, an existing questionnaire that was used for a somewhat 

similar purpose was employed. Nevertheless, some modifications had to be made to the 

questionnaire and to its scale in order to make it more suitable for the purpose of this study. The 

questionnaire used is that of Valle and Va´zquez-Bustelo (2009) where the degree of 

innovativeness, complexity, and technological and market uncertainty are considered as the 

determinants of the type of innovation, and are used to measure the innovativeness of a NPD 

project.  

 The reason an existing questionnaire was used instead of developing a new one is due to 

the fact that by doing so, one guarantees the suitability of the constructs used, as the 

questionnaire would already be analyzed and tested. The Questionnaire in question was analyzed 

for unidimensionality, reliability, and validity (Valle & Va´zquez-Bustelo, 2009).  

 The reason this particular questionnaire was adopted to serve as a foundation for the 

questionnaire that was built for the study in hand is because it was the most suitable; as it was 

simple and concise and, most importantly, as it viewed the two types of innovation in a way that 

was similar to the way in which they were viewed here. Nevertheless, as Valle and Va´zquez-

Bustelo (2009) tailored their questionnaire to measure the innovativeness of NPD projects and 

not the innovativeness of the products produced in those projects, this aspect of the questionnaire 

had to be changed. Therefore, the questions were altered to gather product related information 

rather than project related information. This was done by altering the language used in the 

questions while trying to stay as true as possible to the original ones. In addition, Valle and 

Va´zquez-Bustelo (2009) used a five point scale of semantic differences to measure the different 

variables; this scale was changed to a simpler five point likert scale. Yet, the final questionnaire 

still included four items that were aimed towards measuring the degree of novelty, technological 

uncertainty, market uncertainty, and complexity, just as the original did (Valle & Va´zquez-

Bustelo, 2009). Each company had to answers those four questions for all the products they had 

produced in the period specified for each of them.      

 
Product Name:  

 
This product: 

Please indicate the degree to which you agree or disagree with the statements mentioned. 
 Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

Is a slight improvement of existing products 
     

Is based on known technology (had a low level of 

technological uncertainty) 

     

Had a low level of market uncertainty (risk)  during its 

development stage (i.e. its impact on the market was 

known) 

     

Involved a low level of complexity      

Table 2 Product innovation questionnaire 
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 Based on the information supplied by each of the participants, each product was then 

classified into a type and a degree. The reason the degree of innovation is also taken into 

consideration when classifying the products is because not all innovations that are of the same 

type are of the same degree (Durant, 1992). To elaborate, not all RI‟s are equally radical, and not 

all II‟s are merely based on slight improvements (Durant, 1992). In addition, after the data was 

collected, it was seen that this approach to classification would enable a better utilization of the 

data obtained as the values calculated were spread over the whole measurement scale.  

 The way in which the classification itself was done is by calculating the arithmetic mean 

value reached by the four items related to a given product. A simple scale was created for this 

purpose. The reason the scale is divided the way it is (Table 3); where II covers a larger spectrum 

of the scale, is to ensure that products that will be classified as RI‟s are significantly new. This is 

an approach similar to that found in Valle and Va´zquez-Bustelo (2009).  

 

 

  

Highly Incremental 

 

Incremental 

 

Slightly Incremental 

 

Radical 

 

Highly Radical 

0  1 1.01 2 2.01 3 3.01 4 4.01 5 

Table 3 Innovation type and degree division scale 

 The Interview: Exploring the Possible Impact of Lean on Innovation 4.2.2.2

As mentioned previously, the same participants that answered the questionnaires were the ones 

whom the interviews were conducted with. Interviews with companies A, B, and C were 

conducted at company premises, while the interview with company D was conducted at the 

premises of Halmstad University as the participant was in town for business. In the case of the 

interviews that were conducted at company premises, they all took place in private and quite 

areas behind closed doors. The interview that took place at Halmstad University was also 

conducted in an area where distractions were to a minimal. All interviews lasted between one 

hour, and one hour and 15 minutes, and were recorded for better analysis and for future 

reference. 

 As for the interviews themselves, they were all semi-structured. Semi-structured 

interviews are those where the interviewer works from a list of topics with partly standardized 

questions that cover the area of intent (Seale, 2004, pp. 183; Cohen & Crabtree, 2006). The 

interviewer, nevertheless, is allowed a large amount of freedom as they do not put large 

emphasis on the exact wording or order of the questions, and as they are free to stray from the 

guide when they feel that it is necessary and appropriate to do so (Seale, 2004, pp. 183; Cohen & 

Crabtree, 2006).  

 The reason this structure in particular was employed is because it is well suited for 

explorative studies (Barriball & While, 1994), and because it provides the opportunity to gain a 

deeper understating of the subject in hand (Cohen & Crabtree, 2006). This structure also has the 

advantage of being both reliable and flexible at the same time (Cohen & Crabtree, 2006). 
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 The Interview Guide (Appendix 1) 4.2.2.3

All interviews started with a quick overview of the purpose of the study and how this purpose 

was to be achieved; explaining to the interviewee how both the questionnaire and the interview 

come together. In addition, the interviewees were made aware of the terms “II” and “RI” by 

giving them an example that is similar to the fan example found in Henderson and Clark (1990). 

This was done to ensure that the terms were understood as they were going to be used throughout 

the interview. This was then followed by factual warm up questions. 

 Once the introduction was given and the warm up questions were asked, the “formal” 

interview started. The interview guide was designed in a way where the questions were 

proposition specific and aimed at exploring facts, practices, or behaviors found at a given 

company, and if those facts, practices, or behaviors were due to the implementation of lean or 

not. Some of the proposition specific question sets also ended with open-ended questions asking 

the participant to reflect on how the facts, practices, or behaviors asked about and that were 

apparent at their company affected their product innovativeness. Questions related to a given 

proposition were all asked in sequence before changing the subject and moving to the 

proposition that followed. This was done so that the questions and the answers would flow.  

 After all the proposition specific question sets were asked, they were followed by product 

specific questions that were different from one company to the other depending on the 

information obtained from the questionnaires they had answered prior to the interview. Asking 

such questions was done in the purpose of gaining an even deeper understating of the results 

obtained. Those questions also gave the participants the chance to reflect on what they thought 

was the impact of implementing lean on their products, or what they thought will be the impact 

in  the years to come.  

 Missing Data 4.2.3

Including a questionnaire as one of the methods in which data was collected for this study raised 

the possibility of having to deal with missing data. Fortunately, this only occurred with one of 

the participants; company D. The participant from the company in question only filled the 

number of products produced by the company each year, as well as, product innovation related 

questions for only one year. Having such a data set meant that a decision needed to be made in 

regard to if this company should be discarded from the study as the aim was to have a full set of 

data from both the questionnaire and the face-to-face interviews, or if some of the data would be 

used. The decision was the latter; especially that the data that was obtained during the face-to-

face interview with the participant from this company was thought to be insightful. Thus, the 

final decision was to only use the data obtained during the face-to-face interview. This data will, 

nevertheless, be only used to back up findings obtained from the other participants.  

 Validity and Reliability 4.3

Validity in qualitative research is concerned with whether a researcher is identifying what they 

say they are (Bryman & Bell, 2007, pp. 411). To ensure the validity of this study, multiple 

measures were taken. First and foremost, only Swedish SME‟s were investigated. This was done 
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in an aim to isolate, as much as possible, any external factors that might affect innovation. In 

addition, the propositions constructed to investigate the area of interest were formulated through 

a thorough comparison of the theories and practices found in the relevant fields. Finally, having 

multiple propositions ensured that the area investigated was being targeted from multiple 

perspectives. As for external validity and the ability to generalize, this is not a concern in 

qualitative research (Bryman & Bell, 2004, pp.  200). 

 And while reliability is usually associated with quantitative research, it is also applicable 

for qualitative research (Bryman & Bell, 2007, pp. 410; Golafshani, 2003). It is, however, more 

concerned with the examination of the trustworthiness of the study (Golafshani, 2003). To ensure 

the trustworthiness needed to make this study reliable, all of the facts stated in this study are both 

recorded and transcribed and are stated here with the least amount of processing.  

 Ensuring the reliability of this study is, nonetheless, not limited to ensuring its 

trustworthiness. This is because the study in hand employs a questionnaire as a tool for partial 

data collection. This necessitate that reliability in its quantitative sense is also ensured. However, 

since the questionnaire employed was part of a previous work and was used for the most part as 

is, the reliability test found in the original work (Valle & Va´zquez-Bustelo, 2009) is seen to be 

sufficient in ensuring its reliability.  

 Literary Resources 4.4
 Data Bases 4.4.1

Google Scholars, ABI Inform, Emerald, ISI Web of Science, and JSTOR. 

 Keywords 4.4.2

Lean, Lean Thinking, Lean Manufacturing, Lean Production, Lean Innovation, Lean Product 

Development, Toyota Production System, Kaizen, Value Stream Mapping, Innovation, 

Measuring Innovation, Incremental Innovation, Radical Innovation, New Product Development. 

 Notes 4.4.3

The author started by reading the most significant books and articles in the field of lean, and then 

LI. While doing so, all the interesting articles, authors, and keywords found in the articles being 

read were also read and so on. 
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 Empirical Data 5

This chapter lists all of the data obtained from the participating companies, both through the 

online questionnaires and the face-to-face interviews, with the least amount of processing. The 

data is grouped by company. Each data set starts with the product related data that is obtained 

through the online questionnaire, followed by the data obtained from the face-to-face interview. 

The interview data is broken down into general and background data, proposition specific data, 

and data that is not proposition specific but that was nevertheless thought to be of significance. 

 Company A 5.1
 Product Innovation 5.1.1

 No. of Products Nature of Products 

2009 1 Slightly Incremental 

2010 1 Radical 

2011 3 

Slightly Incremental 

Incremental 

Started Implementing Lean 

Slightly Incremental 

2012 1 Radical 

2013 0 N/A 

Table 4 The number and nature of products produced each year, before and after the implementation of lean 

 Lean Implementation 5.1.2

This company considers itself the leading in its field. Thus, they consider it very important to be 

able to innovate, and try to design their products accordingly. Nevertheless, they realize that they 

operate in and old and conservative line of business; one where it is difficult to be radical. Yet, 

they try to be radical whenever they have the chance to.    

 Their first effort in implementing lean was in production in the year 2005 through a lean 

coordinator. This coordinator piloted a lean project for two years. The focus of the project was 

on Total Productive Maintenance. The reason the company started with Total Productive 

Maintenance is because they believed that 5S (which stands for “Sort”, “Set in order”, “Shine”, 

“Standardize”, and “Sustain”, and that is one of the basic principles of lean and is the one that is 

usually implemented first) was already embedded in their culture, and that there was no reason to 

go back and implement it. Thus the focus was on developing processes rather than on fixing 

them. This project was not successful in achieving the awaited results.   

 This led to the coordinator in question leaving the company and a new one joining it. The 

new coordinator said that the company should start all over again and that it needed to create 

more order and more efficiency. Therefore, the new coordinator started implementing lean 

systematically and started all over again from the implementation of 5S in the production 

facility.  This project is now close to being completed. The CEO interviewed believes that the 

first lean project piloted in his company did not succeeded because it did not start from the 
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ground up, and because it did not work on changing people‟s mentalities before implementing 

the principles of lean.  

 In the autumn of 2011, the CEO attended a two day LPD course. Throughout the course, 

he felt that the message being delivered was conceptually different from that usually preached in 

lean manufacturing. What really struck him is that he found in this new message a solution to a 

problem he had been struggling with; the problem of time planning. Throughout the years his 

development team had always told him that PD cannot be planned and that they were unable to 

give him a correct time plan/estimate for the development time needed for the product in hand. 

This was justified by saying that the design is new and thus they had no idea how long it would 

take.   

 The way LPD solved this problem, in his opinion, is by first identifying the knowledge 

gaps the team had to fill prior to moving to the detailed design. To him, doing so led to the rest 

of the development process being predictable and similar to that in manufacturing since all that 

needed to be done then is to “manufacture” the drawings, and thus the ordinary concepts of lean 

could be applied. This was the main reason he decided to adopt LPD in the autumn of 2011. In 

addition, he had hoped that by implementing lean in PD he would be able to shorten the 

development time. LPD is now being implemented through a LPD consultant that works at the 

company part-time. 

 Propositions 5.1.2.1

 Proposition 1 5.1.2.1.1

The PD team at this company is made out of five engineers and one part-time PD manager. 

Before the implementation of lean, they only had four engineers and no PD manager. The 

company saw that as they implemented lean, they became more efficient and thus needed to 

increase the number of engineers in the team. They also saw that the team started needing a 

manager to monitor and coordinate the development process. And while they only have a part-

time manager at the moment, they plan on hiring a permanent one. They also plan on hiring more 

engineers once they have the permanent manager. This is done so they could take part in more 

projects. 

 After the implementation of lean, not only did the size of the development team change, 

but also its structure, as well as, the structure of the development process they employed. Before 

the implementation of lean, the CEO himself acted as a coordinator between the development 

team, the sales team, and the production team. Now, both the sales team and the production team 

are directly involved in the first phase of the development process. This change in structure was 

due to the change that lean made on the structure of the development process itself.   

 By implementing lean, the company realized that the development process that they 

employed was insufficient, and that one more phase needed to be added to it. Previously, the 

company operated with a two phase development process, namely; the design phase, and the 

detailed design phase. Now, they have a third phase that comes before the two other phases 

mentioned and is called the pre-design phase. This is a phase where all the knowledge gaps 

related to the market are filled before moving on any further. it is also the phase where the sales 

team and the production team get involved. The company has invested in many workshops on 

the collaboration between sales and PD. 
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 Not only did the new structure affect the collaboration between the different teams, it also 

affected the way in which the PD team itself operated. Using the old structure, each engineer 

used to develop a given part of the final product from start to finish. There was no collaboration 

even between the members of the same team. The way this new structure works is that when a 

new product is to be developed, one person from each team is assigned to the product in 

question. Those three members work with the project leader. The members of this “new” team 

have the responsibility of contributing to the project in hand, as well as, acting as coordinators 

with their departments; an approach that is similar to that found in companies that employ a 

matrix system. This project team meets once a week for a period of two hours.  

 The CEO sees that operating with this team structure decreased the burden of 

coordination between the teams and increased their level communication. Ideas now are being 

discussed and evaluated more systematically and by a larger number of people; something he 

believes will enhance the company‟s products, both from a technical and a market point of view. 

He also trusts that by lean causing such collaboration in the company, it contributes to its 

development from a small company to large one.  

 Proposition 2 5.1.2.1.2

Although the company has adopted lean in PD, they chose not to implement any of the waste 

elimination techniques found in it. This is because they believe that the company is already 

profitable and that waste should not be their focus as they adopted lean to be able to be more 

efficient, time wise, and not to cut costs or increase product quality. They also believe that a 

systematic approach to waste elimination may hinder their ability to innovate; something that 

they feel is important for them. Nevertheless, the CEO argues that just by the fact that lean 

caused their PD process to be more efficient, they are therefore eliminating waste. This is 

because with the new process they are able to know what is needed to be done, and each phase 

leads to the one after it in an organized and non-redundant fashion. In addition, the new team 

structure that this new process necessitated meant that they did not end up developing products 

or features that were unneeded or unwanted. To him, all this is waste elimination. Yet, waste 

elimination might be something that the company could look at in the future. Similarly, the 

company does not enforce any rules in regards to time management. All they are concerned with 

is meeting their deadlines.  The company also does not monitor any resources. 

 When it comes to accepting new ideas, whether risky or complex, the company has no 

problem doing that. As a matter of fact, they encourage that and consider it part of their culture. 

They are actually working on a project right now that has a very high market risk and that 

employs a new technology; one that has never been used in the application they intend to use it 

in, and that they themselves do not know how it will work. The company also encourages 

creative activities. 

 Yet, with the implementation of lean, they also implemented the concept of set based 

engineering (SBE); where multiple concepts are worked on in parallel as possible solutions to the 

problem in hand. The solutions are then evaluated at certain points of the project and the 

company ends up continuing with only one or two of the solutions and so on until a final solution 

is chosen as the one that is to be included in the product. The choice in this company is made 
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before the detailed design phase of the PD process. Having such an approach to PD therefore 

enables them to entertain risky and complex ideas to a larger extent.  

 Proposition 3 5.1.2.1.3

When it comes to the aspect of being perfect, the company does not strive to do so and does not 

even see that such a thing is feasible in PD. This, they say, is because in PD you are usually 

uncertain of the solution to the problem(s) in hand. But, they see that SBE, which has been 

implemented there after the adoption of lean, is a way in which they are able to “do the right 

thing”; as they throughout the project evaluate multiple solutions and are able to end up with the 

one that is right. 

 When asked about failure and how it‟s treated in the company, the CEO answered with 

one of the core values of the company; “We see opportunities where everyone else has 

problems”. Needless to say, this meant that failure is tolerated. As a matter of fact, it is seen as a 

chance to learn.  

 Proposition 4 5.1.2.1.4

As mentioned previously, the company has a standard PD process that they follow. This process 

is not only planned as to include the three phases mentioned, it also includes descriptions of the 

different meetings within those phases and the purpose of each of the meetings. Nevertheless, 

while the breaking down of the process into three phases was due to PD, planning the meetings 

and describing their purpose was implemented with the implementation of lean in 

manufacturing.  

 When developing their products, the company tries to simplify them and use as much 

standardized and exchangeable components as possible. This is done because their sales are 

seasonal, which gives them only a short period of time to develop and manufacture a product. In 

addition, when the company is in the process of designing a product, they usually think about the 

whole line in which this new product will fit. This is due to the fact that the company 

modularizes their products to give their customers the freedom to assemble the machines in the 

way that suits them best. Thus, they try to make the different components/parts that make up a 

given product as compatible to the other products in the line as possible. 

 The company also purchases some of the components that go into their final products. 

The decision to do so is of a strategic nature. The company believes that it‟s better to concentrate 

on their core competences rather than trying to design and manufacture each and every 

component that goes into their products. Moreover, some of the components are too complicated 

for them to design or manufacture. The company also believes that they are able to be more 

economical by doing so. All of the practices mentioned until now are not due to the 

implementation of lean and are practices that the company has been taking part in even before 

the implementation.  

 The company has also managed to always design their products to be compatible with the 

manufacturing equipment and processes that they already had. This is, nevertheless, not 

intentional and isn‟t due to lean. It is due to the fact that they have always had the latest 

equipment that was able to accommodate all their designs. 
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 And while the company does standardize its processes and components to a large extent, 

the CEO says that the designers are allowed a considerable amount of freedom to be creative 

depending on the product that they are working on. But he also says that this freedom has to be 

restricted sometimes. This is because he feels that if the team wasn‟t to be stopped at a certain 

point of time, they would never stop on their own, and they would keep on being “creative”. 

 Final remarks 5.1.2.2

Overall, the CEO trusts that with the implementation of lean they are able to have a much 

stronger sales argument, better performance, and an increased value to the customer. This, he 

believes, is due to the fact that lean has enhanced communication and has caused them to spend a 

larger amount of time on the early phases of the development. In addition, the use of SBE gave 

them the chance to end up with better ideas in their final products. The CEO feels that lean had 

transformed them into a collaborative team. And while they did adopt lean to improve the value 

to the customer, he thinks that it was their most important result.  

 Company B 5.2
 Product Innovation 5.2.1

 No. of Products Nature of Products 

2009 8 

Radical 

Highly Radical 

Highly Radical 

Slightly Incremental 

Radical 

Slightly Incremental 

Radical 

Radical 

2010 0 N/A 

2011 5 

Slightly Incremental 

Slightly Incremental 

Radical 

Radical 

Radical 

2012 1 
Started Implementing Lean 

Slightly Incremental 

2013 2 
Slightly Incremental 

Slightly Incremental 

Table 5 The number and nature of products produced each year, before and after the implementation of lean 

 Lean Implementation 5.2.2

This company first started implementing lean in manufacturing in the beginning of the year 

2011. This was followed by the implementation of lean in PD in the first quarter of the year 
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2012. The management has now decided to implement lean throughout the whole company in an 

aim to increase the company‟s competitiveness. The next department that lean is going to be 

implemented in is sales. Lean is being implemented through a consultant. As a matter of fact, the 

consultant that is implementing lean in this company is the same consultant that is implementing 

lean in company A.  

 Although this company too operates in a somewhat conservative line of business, they 

see that innovation is very important for them. Yet, they admit that for the most part the products 

they produce tend to have an incremental nature or fall somewhere between the two types of 

innovation.   

 Propositions 5.2.2.1

 Proposition 1 5.2.2.1.1

The PD team in this company is made out of seven members. The size of the team did not 

change with the introduction of lean. They believe that this size suits them, and is a size that 

enables them to take in consideration every member‟s opinion during the development process. 

And just like company A, this company is also implementing a procedure for the PD process 

where a large amount of emphasis is put on the first phase. During this phase, they aim to 

collaboratively brainstorm and discuss the different aspects of the product in hand and get as 

much input as possible as early as possible. This is something they say they weren‟t so good at 

before implementing lean. By implementing lean, they also aim to shorten product lead time; 

another area the company felt they needed to improve. 

 Throughout the development process, members of the sales team are involved. This 

happens in the form of periodical meetings that range from once a week in the early phases of the 

development process, to meetings with larger intervals between them as the process moves 

forward. Those meetings are there to improve the cooperation and to make sure that the PD team 

is getting the correct input. Prior to the implementation of lean, the two teams were very 

detached and the sales teams used to, in certain occasions, give new feedback as late as three 

months into the development process. This meant that a lot of changes usually needed to be 

done, and that some projects ended up stretching over a very long period of time. With lean, they 

hope to put an end to such occurrences and to become more effective. 

 In addition, after the company started implementing lean in product development, they 

started having daily progress meetings for the design team. Those meetings last for 

approximately 15 minutes, and are held so that each member can brief the manager on his/her 

progress, and on the task(s) that they were going to be performing during that day. Some short 

term goals are also set during those meetings. The company is strict when it comes to meeting 

the goals and deadlines set. Prior to implementing lean, they were unable to set or meet any short 

time goals.  They also used to miss their deadlines often. And even though the company is 

relatively new in their implementation of lean, they can already see improvements in their ability 

to meet the deadlines they have been setting.  

 The daily meetings also help the company detect problems as soon as they occur. 

Previously, a designer could be stuck on something for days without it being apparent to the 

manager. This is not the case now as it appears in the daily meetings. 
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 Proposition 2 5.2.2.1.2

This company practices some waste elimination techniques but they are in the early stages of 

doing so. They analyzed their situation at the time of the implementation and were able to find 

certain areas where improvements could be made. One of the main areas of waste that they were 

able to discover was an outcome of the lack of cooperation/communication between the PD team 

and the sales team which resulted in them not always having the correct input as mentioned 

earlier. Basically, the development process itself took too long and was very wasteful. The 

company has also just started using SBE in an aim to improve their PD process. 

 Nevertheless, the company is trying to explore how they could best eliminate waste in a 

way that fits them and their culture and goals. The interviewee actually answered a question 

regarding innovation with the following statement; “we are a little careful about what we 

implement, not to eliminate such activities because we think those are good activities”, in 

reference to innovative activities. The company realizes that such activities although might seem 

like waste, are very important for them and are thus not eliminated. Yet, having the daily 

meeting helps the PD manager to know if such activities are being fruitful or not, and if the 

designer is running around in circles.  

 When new product ideas are pitched to the PD manager, they are immediately discussed 

with the sales team. The main concern then is if there is a market for such a product or not. If 

there indeed is a market for it, the discussion shifts to the associated technology risks and 

obstacles. However, most of the projects started are based on demand from existing customers. 

In general, the company has always tried to stick to ideas that are “safe” but profitable. 

 The way in which ideas are handled now though is a lot more structured due to the 

implementation of lean. Earlier, any sales person could talk to anyone form the design team 

about an idea, causing the team to be working on multiple ideas in multiple directions. Now, a 

group of personnel from sales, PD, and marketing get together and discuss potential ideas and 

prioritize them. When this is done, the ideas that are easier, shorter, and that have a good margin 

of profit are executed first, while the ones that are more complicated are left for later.  

 During the whole development process, the PD manager says that he tries to not be too 

strict as he believes that one cannot be too strict in PD. Yet he also believes that a limited amount 

of freedom is what suits their line of business best. 

 Proposition 3  5.2.2.1.3

The PD manager believes that his company is able to do things right the first time. This, he 

explains, is due to the fact that most of the parts that go into the final product are known to them 

and have previously been designed, as products do not differ a lot in their line of business. In 

addition, the company has state of the art design and simulation programs that allow them to test 

every aspect of the new design before moving on to producing a prototype. Yet, he says that 

maybe not the whole product would be done right the first time but a large part of its 

components. Usually, the team is able to get the whole product right on the second attempt. On 

seldom occasions, it has taken them as much as five attempts to get a product right. Having state 

of the art design and simulation programs has also helped them keep failures to a minimum.  
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 All of those practices were found in the company before lean and are not a result of its 

implementation. The company believes that their ability to do things right the first time does not 

affect their innovation as their products are mostly of an incremental nature. 

 Proposition 4 5.2.2.1.4

While the company had already started a procedure for the PD process about four years ago, this 

procedure is now being adjusted with lean in order to make it more effective. Most of the 

adjustments are being made on the early stages of the procedure.  And although this procedure 

has specific phases and activities related to each of them, the company treats it with a level of 

flexibility. To them, it isn‟t a static procedure that cannot be changed. Within the phases 

themselves, there‟s a large amount of freedom. 

 The company does not practice the same amount of freedom when it comes to designing 

the components that are to be incorporated into their products. The components are mostly 

standardized and exchangeable. The company tries to use as many existing components as 

possible when designing new products. When a new component has to be designed, they design 

it in a way where it could be incorporated in the largest number of future products. The company 

also buys commercially available components if they see that by doing so they will save money. 

Most products are also simple; but this is mostly due to the nature of the business. Yet, the 

products of the company they bought out are not (this company bought out a smaller one that is 

in the same field but that is more high-tech in the year 2009). However, the company is 

determined to simplify them as soon as they are comfortable with the technology that goes into 

designing them. 

 The need to have the products designed be compatible with the existing manufacturing 

equipment and processes is highly stressed. It has occurred before that designs were changed to 

match the existing manufacturing equipment and processes. Nevertheless, the company is willing 

to buy new machinery if they felt that modifying the new design to fit the machinery they 

already have would affect the integrity of the product they are designing or if it was going to let 

them end up with a product that is highly similar to an older one. All of the practices mentioned 

were found in the company before lean. 

 The company also benchmarks the products of their competitors. This is a practice that 

has been going on in the company. When a competitor releases a new product that is interesting, 

the company buys it to see how it is designed and to even test it. The aim is to understand the 

product and then produce one that is similar to it but with slight improvements in the 

performance and maybe a few new features. 

 Surprisingly though, the PD manager said that he considers creativity a good thing for the 

company and an area that they need to improve. And even though lean might consider the time 

being spent on such activities as waste, it is an area where they are willing to compromise as they 

see it will affect their products.  

 Final remarks 5.2.2.2

The company believes that the PD environment necessitates not being strict in the 

implementation of lean. They see lean as a philosophy that promotes continuous improvement. 
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One that has helped them be critical of their own processes. One they hope will also help them 

double the number of products they produce each year.  

 Company C 5.3
 Product Innovation 5.3.1

 No. of Products Nature of Products 

2003 2 
Highly Radical 

Highly Incremental 

2004 2 
Radical 

Slightly Incremental 

2005 1 Radical 

2006 2 
Started Implementing Lean 

Incremental 

Incremental 

2007 2 
Slightly Incremental 

Slightly Incremental 

2008 1 Incremental 

2009 1 Slightly Incremental 

2010 1 Highly Incremental 

2011 0 N/A 

2012 1 Highly Radical 

2013 1 Incremental 

Table 6 The number and nature of products produced each year, before and after the implementation of lean 

 Lean Implementation 5.3.2

This company has been implementing lean the longest out of all the four companies interviewed. 

They started implementing lean in the year 2006 in both manufacturing and PD. Today, the 

management of the company has decided that the whole company should go lean. The necessary 

steps to do so are being taken. The implementation of lean in the various departments is being 

done through a consulting agency. The aim for implementing lean, at least in PD, is to be able to 

take part in more projects. 

 This company too considers itself the leader in their line of business. They are both high-

tech and highly priced. This is something they believe forces them to be innovative. However, 

the types of innovation they go for in each of their projects differ. Some of their projects are 

aimed at producing products that cost less or that have enhanced features; in those products, the 

company usually thinks incremental. Others are aimed at getting new technology patented; in 

those products, the company usually thinks radical. The company has managed throughout its 

years of operation to get a considerable amount of its technology patented. 
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 Propositions 5.3.2.1

 Proposition 1 5.3.2.1.1

The PD team in this company is made out of 15 members. This number has been the same for 

many years. Nevertheless, this number does not only include design engineers; it is the number 

of everyone that is involved in the projects. During the early phases of the PD process, the design 

engineers collaborate with both sales and marketing. The reason for doing so is to get their input 

on what‟s needed; an area that the company thinks they are weak in. Once this phase is finished, 

the design engineers are the only ones left working on the project in hand with no collaboration 

with any other team. In the last stages of the final phase of the development process, members 

from purchasing, manufacturing, and specialized production get involved. Group problem 

solving is done in the early phases and whenever needed throughout the development process. 

 Design engineers at this company have the habit of getting in contact with customers. 

They even take part in fairs and shows. This is done in order to get an insight on the needs of the 

customers and the problems they face, as well as, the new products that are being introduced to 

the market. The engineers are, however, aware of the “to-me” effect that could be the result of 

the interaction with the customers and getting their feedback. The interaction with the customers 

and the scanning of the market are also acts that have been going on in the company for many 

years and that are not due to the implementation of lean.  

 Proposition 2 5.3.2.1.2

The company has always eliminated waste, not through a given technique per se, but has always 

tried to be as efficient as possible. They are strict in doing so. As a matter of fact, they seem to be 

the strictest out of the four companies interviewed. They are, however, not as strict when it 

comes to task management. The team tries to have a briefing meeting at least once a week. 

 This company, too, practices SBE. But they have done so long before lean was 

implemented. To them, this is the only approach to PD that makes sense. The fact that they do 

practice it allows them to take in consideration some of the risky or complicated ideas that 

members of their team might pitch. But they will only accept the ideas after taking in 

consideration where they are in the development process, as well as, their deadline. In addition, 

they are only willing to entrain an idea for so long since doing so will consume company 

resources. It has happened and they have pulled the plug on a project before because it took too 

long and had too little to show for it.  

 Even though, the company says that they are very open to creative ideas and to their 

design engineers spending time on activities that might facilitate such ideas. But this too depends 

on where they are in the development process. The design engineer interviewed for this study 

said that he even goes to other companies that operate in other fields but that might have some 

technology that could be of interest in order to get ideas.   

 What is interesting in the way this company runs its PD projects is that they are aware of 

the possible effects of waste elimination, which as we said is something that they have done 

before lean, on product innovation. Thus, they choose to be strict in eliminating waste in projects 

where they are to develop products that they consider incremental, while they are willing to be 
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flexible and offer a larger amount of slack in projects where they are to develop products that 

they consider radical. 

 Proposition 3  5.3.2.1.3

This company stresses the need to do things right the first time. To be able to do so, they usually 

discuss, in a group, any failures or obstacles that they experience. In addition, the company could 

hire consultants to help them solve any of the design problems they are experiencing. In cases 

where problems occur, the management has no problem being flexible in regards to deadlines. 

However, and as mentioned earlier, failure and the use of company resources are only tolerated 

to a limited degree and the company could end up pulling the plug on a project. And although 

failure is tolerated to an extent, it is frowned upon.  

 Proposition 4 5.3.2.1.4

This company does have a standardized procedure for the PD process, but it is not very strict. It‟s 

a procedure that is made out of phases and gates that every project has to go through. This 

procedure was not affected by the implementation of lean.  

 This company, as mentioned previously, also uses SBE. They have been doing so for a 

long time. When designing a product, they try to use as much standardized and exchangeable 

components as possible. They also try to have whatever new components they design fit in the 

maximum amount of future products. They also purchase some of the components that go into 

their products.  

 When designing a component, the team tries to make it compatible with existing 

manufacturing equipment and processes. This also is a practice that has been there before lean. It 

is done with the goal of cutting costs as management stresses it. 

 Final remarks 5.3.2.2

As this company has always been very eager to cut costs, most of the lean the practices were 

found there before the implementation of lean. In addition, it is worth mentioning that the 

company had chosen in two occasions to buy a company or go into a joint venture with it. This 

was done because they did not have the technology know-hows to design two new products that 

they needed to add to their portfolio. When asked why is it that the company does not invest in 

the time and resources needed for its design engineers to learn the new technology, the answer 

was that they did not have the resources to do so. 

 Company D 5.4
 Lean Implementation 5.4.1

This company used to, until about a year ago, export all of its products. Nowadays, they also sell 

their products domestically. Every product this company designs is one of a kind, and is made to 

order. The products are designed as solutions to problems their customers are having. 
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  The implementation of lean at this company started in early 2012. It was due to the fact 

that the company had hired a new project manager, which is the interviewee for this study, which 

was lean conscious. He worked to implement lean in both manufacturing and PD. Nevertheless, 

this project manager had only taken one course in lean and thus when the company wanted to 

implement it, they hired a consultant that gave them a one week customized course aimed to 

serving their needs. Now, the company implements lean in both manufacturing and PD and the 

project manager in question is the one responsible for their implementation.  

 The main reason this project manager wanted to implement lean is because when he first 

started, he had to tell the PD team what they had to do every day. He believed that with lean, he 

would be able to have a clear task distribution plan that would decrease the burden and 

inefficiency of distributing tasks every single day. Today, they only have a task distribution 

meeting every three weeks.  

 When asked about innovation, the project manager said that the company does not have a 

certain type that they aim for. Aforesaid, each of their products is, in principle, unique; which 

means that they do not know the nature of the solution until the problem is raised by one of their 

customers. This makes the type of innovation tied to the problem raised by the customers. 

Throughout the years, the company had produced both types of innovation. They have also, in 

certain occasions, had solutions that were so brilliant they had them patented. 

 Propositions 5.4.1.1

 Proposition 1 5.4.1.1.1

The PD team at this company is made out of four engineers. Out of the four engineers, one is the 

design manager. The size of the team did not get affected with the implementation of lean.  

 The way in which this company chose to design the interaction mechanism between the 

different teams is as follows; the project manager alongside the design manager and a senior 

member of the sales team are the ones that discuss the customer‟s problem and the solutions 

possible to tackle it. They are the ones that finalize the solution and agree on the best approach. 

After doing so, the design manager then passes the message across to the PD team who works on 

realizing the solution proposed.  

 Throughout the development process, the project manager checks the progress of the 

design team on daily basis. The reason for doing so is to check on progress, but mostly to check 

if they need any help. If so, the project manager gathers everyone involved in the project for a 

quick meeting to collaboratively solve the problem in hand. He believes that even though this 

approach means that everyone gets interrupted for the duration of the meeting, the benefits of 

doing so are substantial on the long run as engineers will be able to work on solid ideas without 

needing to stop frequently. This collaborative problem solving takes place a couple of times a 

week. And as mentioned before, the team has a scheduled meeting every three weeks. During 

this meeting, the tasks for the three coming weeks are distributed. All of the practices mentioned 

till now are due to the implementation of lean. 

 By having such practices, especially the task distribution meeting that is held every three 

weeks, the project manager can see that team members have become more responsible. People 

are now able to meet their deadlines. Furthermore, the team has become a lot more efficient, as 
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they are able to finish their projects way ahead of schedule. The company foresees that with 

time, the team will become even more responsible and more efficient. 

 Proposition 2 5.4.1.1.2

The company does not practice any waste elimination techniques. They believe that if they are to 

do that in PD, it would negatively affect their products. They are satisfied with the amount of 

organization that lean has brought into the development process as a whole and consider that 

eliminated waste.  And since they do not practice any waste elimination techniques and consider 

the level of organization they have achieved in the development process as the only area where 

they eliminate waste, they are very strict about it. The project manager keeps track of every man 

hour spent in the company; day by day and task by task. It is not something that he is lenient 

about at all. He is also strict about the design engineers meeting their deadlines. This means that 

creative thinking and brainstorming, although he admits are important for PD, are left to a 

minimum. 

 The company, however, is open to new ideas even if they are risky or complicated. They 

realize that lean promotes minimizing risk, but are willing to take it as they are always looking 

for new markets. However, if not fruitful, the new ideas are only entertained for a short period of 

time. 

 Overall, the company believes that they have reached a suitable balance when it comes to 

what is considered waste and what isn‟t. They see that this balance enables them to both save 

money and have more time on their hands to be even more innovative.   

 Proposition 3  5.4.1.1.3

Although this company likes to get things right the first time, they know that it isn‟t possible to 

do so all the time in PD. Thus, a small amount of failure is tolerated. However, the company 

argues that with their new PD process, with its three week meetings and daily progress checkups, 

they were able to eliminate the possibility of failure. They trust that lean has eliminated the 

possibility of failure.     

 Proposition 4 5.4.1.1.4

The company does not really have an elaborate PD procedure. It is just broken down into three 

phases. Within those phases and the three week meetings mentioned previously, and the daily 

checkups.  

 Because the company sells high-tech machinery, they are unable to simplify their 

products; although they try to when possible. They also try to use as much standardized 

exchangeable components in their products as possible. Nevertheless, the company has 

absolutely no problem designing components and products that are not compatible with their 

manufacturing equipment or processes. This is because they are in the habit of outsourcing 

manufacturing whenever needed.  

 When designing products, there isn‟t much time left for creative thinking. The company 

usually has a final idea for a product and an offer ready by the third meeting. To elaborate, by the 
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third meeting of the project manager, design manager, and the senior sales person, the team 

would have gone from no idea at all, to a final solution and an offer. When asked about this, the 

project manager said that this amount of time has usually been enough.  

 Final remarks 5.4.1.2

The company feels that they have become very efficient due to the implementation of lean. The 

project manager actually said that they would be able to do double the amount of work they are 

doing now if the work actually existed. He believes that everyone has become more responsible 

and that their sense of responsibility is most probably going to increase. 
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 Analysis 6

This chapter is an analysis of the data obtained. The number and nature of the products that 

each company was able to produce, both before and after their implementation of lean, is 

analyzed first. This is then followed by an analysis and discussion of the four propositions.  

 Discussion of Products 6.1
 Number of Products 6.1.1

 

Figure 1 Visual representation of the number of products produced by each company before and after the 

implementation of lean 

By reviewing the data provided by each of the companies, one can see that in two of the cases, 

companies A and B, the amount of data is not truly sufficient. This is due to the fact that the two 

companies have not been implementing lean for a very long time and thus the amount of years 

that are available for comparison is limited. Yet, the data is analyzed in an attempt to gain a 

better understating of the picture as a whole. 

 The number of products produced by company A after they implemented lean has 

slightly decreased. This is of course if the period provided is looked at as a whole rather than the 

actual number of products in the preceding year. Nonetheless, one could argue that the company 

still has more than half a year to produce a product; especially since the CEO did mention a 
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complex project that they were working on. Whether this project will result in a product before 

the end of this year or not is unknown. If this product was to be taken into consideration, it 

would conclude that, at best, the amount of products that the company was able to produce after 

they implemented lean remained constant. However, only the data available to this date is 

considered here.  

 The number of products produced over the years by company B on the other hand seems 

to be fluctuating. When the company was asked about this fluctuation, the answer reflected a 

level of control that is practiced in the company. To elaborate, when the company produces a 

large amount of products in a given year, they sometimes intentionally decrease the amount of 

products that they produce in the year that follows. With that in mind, one cannot distinguish if 

the decline in the amount of products they have produced after they implemented lean is solely 

related to the implementation itself or to the company intentionally controlling the number of 

their products. Therefore, a decision cannot be made in regards to this company. 

 Making a judgment in the case of company C is much simpler. The breadth of data 

available shows that while the amount of products that the company was able to produce after 

they implemented lean remained constant for a couple of years, it got halved on the long run.  

 Overall, the findings from companies A and C, especially C, are somewhat bizarre. This 

is because the results seen are the opposite of what should be expected when implementing lean. 

As a matter of fact, it is the opposite of why some of those companies chose to implement lean in 

the first place. Nevertheless, the way in which lean has been implemented in the companies 

could have had an influence on the outcome. This is something that might come to light when 

investigating the different propositions.   

 Nature of Products 6.1.2

Here, the nature of the products produced by company A is the one that fluctuates (Table 4). The 

company was able to produce different types and degrees of innovation both before and after 

they implemented lean. Most innovations are, however, either slightly incremental or radical. 

Thus, by just looking at the nature of the products produced both before and after the 

implementation of lean, one is unable to see any shift. A deeper look at the practices of the 

company, which will come in the following chapter, should explain why. The fact that most of 

the company‟s innovations fall in two types that are neighboring in the measurement scale 

designed for this study is also something that is of interest. 

 The matter of finding a shift in the nature of products produced becomes much easier in 

the case of company B (Table 5). Although the company had produced many slightly II‟s 

throughout its years of operations before the implementation of lean, they were also able to 

produce many radical and even highly RI‟s too. However, after they implemented lean, all of the 

innovations that they were able to partake in were slightly incremental. Thus, an obvious shift 

from a mix of types and degrees of innovation, with a considerable part of them being on the 

radical side of the scale, got replaced with innovations of one type; slightly incremental. It 

should be noted though that this degree of innovation is the closest to the radical side on the 

measurement scale. 

 The case is somewhat similar when reviewing the products produced by company C 

(Table 6). The company was able to produce products that were a mix of types and degrees of 
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innovation before they implemented lean. Most of the innovations were of the radical type. But 

after they implemented lean, all of their products were of the incremental type, with both its 

degrees, with the exception of one product that is highly radical. The only explanation for the 

existence of this product is that the company changed its practices during the period of the 

project that resulted in this product. This is not unorthodox as the participant interviewed on 

behalf of this company did say that they did such a thing with projects where the product was to 

be patented.  

 Overall, the products of two out of the three companies studied seem to have gotten 

affected by the implementation of lean. The shift that is seen is towards the incremental type of 

innovation. The degree that appears to dominate the shift is the slightly incremental one.  

 Discussion of Propositions 6.2
 Proposition 1 6.2.1

“If a company is to use small, cross-functional, and flexible teams, this should have a positive 

impact on their ability to partake in both incremental and radical innovations.” 

 

All four companies have small teams. However, the size of the team was not affected by the 

implementation of lean in three out of the four companies. The only company that changed the 

size of its team after implementing lean is company A. The change resulted in increasing the 

number of the team‟s members rather than decreasing them. This increase was needed to be able 

to cope with the new PD process that was constructed as a result of the implementation of lean. 

 All four companies have cross functional teams. The change in the structure of the team 

was due to lean in two out of the four companies; companies B and D. This change, however, 

was not a result of a lean practice that was implemented; it too was a necessity to be able to cope 

with the new PD process. In companies A and C, the teams were cross functional before lean 

was implemented. And even though the coordination mechanism between the teams changed in 

company A after the implementation of lean, the team was cross functional even before the 

implementation. 

 The fact that the team was small and cross-functional did increase its sense of 

responsibility in companies A, B, and D. It also increased its co-operation, level of organization, 

and efficiency. This was seen in both the way the teams started functioning after the 

implementation of lean and even in the words of the managers‟ interviewed as they themselves 

used those terms and were aware of the changes that occurred in regards to them. In addition, the 

members of the teams in the companies mentioned started acting like “real” teams after the 

implementation of lean. Yet, and while some of the managers interviewed on behalf of 

companies A, B and D could argue that their teams were given a considerable amount of 

flexibility, the opposite is seen to hold true. In general, the members of those teams were 

swarmed with deadlines and had to constantly report their progress. This was practiced in high 

levels in companies B and D as the team members had to report their progress on daily basis. 

 The fact that the team was small and cross-functional also facilitated the involvement of 

its different members in all four companies. It allowed for new inputs, as well as, for those inputs 

to be evaluated and discussed by more people. This is something that companies A, B, and D 

considered as a definite merit of the implementation of lean.   
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 Unfortunately, while the practices found in this proposition are seen as facilitators for 

both types of innovation, the results achieved in this study do not reflect that. Only company A 

was able to still take part in both types of innovation after they implemented lean; which means 

that there indeed was a positive impact on both types of innovation in the case of this company. 

Innovations in companies B and C on the other hand, got affected in a different way. While II 

was positively affected in both companies, RI was negatively affected. This is reflected in the 

nature of the products that both the companies were able to produce after they implemented lean. 

The reason for the negative impact seen on RI is believed to be partially due to some of the 

practices that the PD process used, which was adjusted in company B after the implementation of 

lean but was found in company C before the implementation of lean, enforces. This PD process 

is seen to have a two edged sword effect. While implementing this PD process leads to 

companies achieving a suitable PD team size and structure that facilitate involvement and that 

should create a haven for both lean and innovation to flourish, it also leads to management 

practicing a large level of control over their employees, which leads to a lack of employee 

flexibility. 

 The effect is however more obvious in the case of company B as they were not able to 

take part in any RI‟s while company C was able to take part in one. To try and explain the 

difference in the severity of the impact seen, the practices of the two companies are examined 

further. When doing so, one finds that the only difference between the two companies is that 

company C allowed its team members a larger amount of flexibility as they only had to report 

their progress once a week while in company B this was done on daily basis.  

 But, company A also had its progress report meeting every week and was still able to 

take part in both types of innovation. This, in addition to the fact that the practices mentioned in 

this proposition in particular are without a doubt considered as some of the main facilitators of 

innovation in innovation management literature, leads to believing that the lack of flexibility on 

its own, which as mentioned previously is a result of the PD process, is not the only factor that 

hindered the ability to partake in RI, and that something else has overweighed the “positive” 

effects of those practices. The overweighing factors are believed to be related the level of 

adoption/implementation of some of the practices found in the remaining propositions. These 

findings will be elaborated on further.   

 The results achieved lead to the conclusion that this proposition does not always hold true 

in its entirety. Only one part of the proposition always holds true, while the other part doesn‟t. 

That is, the practices mentioned in the proposition do always have a positive impact on II, while 

they do not always have a positive impact on RI.  

 Proposition 2 6.2.2

“If a company is to cut waste, reduce slack and minimize risk, they are most likely to engage in 

incremental innovations and not in radical ones” 

 

The judgment in the case of this proposition is somewhat easier that the one before it. This is due 

to the fact that the theory led assumptions made in the proposition are seen reflected in the 

products of the companies studied.  
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 Company A which does not practice any waste elimination, slack reduction, or risk 

minimization techniques was still able to take part in both types of innovation. This is seen to be 

in part due to the fact that they do not practice any waste elimination techniques, and in part due 

to the fact that they encourage creative thinking and are willing to entertain risky ideas. 

 Company B, on the other hand, which does practice waste elimination, slack reduction, 

and risk minimization techniques, was not able to take part in RI after their implementation of 

lean. Company C, which also practices the same techniques, was only able to take part in one RI 

after their implementation of lean. This happened even though both the companies were aware of 

the negative impact that waste elimination could have on product innovation, and even though 

they both used SBE to entertain risky ideas. 

 The only difference between the two companies is that company C was actually able to 

produce one highly radical product in the years that followed their implementation of lean. This 

is interesting since this company was the strictest out of all of the companies studied when it 

came to waste elimination. However, their ability to partake in RI is explained by the one thing 

that is different between them and company B; which is the fact that they are willing to change 

their practices from one project to the other.  

 The findings lead to the conclusion that this proposition is confirmed. Companies that 

practice waste elimination, slack reduction, and risk minimization techniques are most likely to 

engage in II‟s and not in RI‟s.  

 Proposition 3 6.2.3

“If a company is to strive towards perfection, this is argued to have a negative impact on their 

ability to partake in both incremental and radical innovations” 

 

Once again, company A has a different outlook from the other companies when it comes to 

perfection and failure tolerance. They are the only ones that clearly said that they do not strive to 

be perfect. They see that such a thing is not possible in PD. They are also the only ones that said 

that they tolerate failure. They even went as far as relating it to one of their core values. 

Therefore, it shouldn‟t come as a shock that they were the only ones that did not have either of 

their innovation types hindered. 

 Both companies B and C on the other hand said that they strive to be perfect and that they 

find it possible to do things right the first time, with company C going as far as saying that they 

stress the need to do so. Also, they both said that they only tolerate a low level of failure, with 

company C stating that failure is looked at negatively. And while this outlook towards perfection 

and failure did exist in both companies before they implemented lean, it still matches the way of 

thinking that is endorsed by lean, which means that a judgment on the impact of such a way of 

thinking can still be drawn in those two cases.  

 The impact seen on the nature of the products of the two companies is not as expected. 

While both companies did have their RI negatively affected, their II was not. Company B was 

able to produce multiple slightly incremental products; which is the degree of II that holds the 

highest score within the incremental type on the developed measurement scale. Company C, 

while again being the strictest of them all in this aspect too, was able to produce products that 

were of all of the degrees of II found in the developed measurement scale. And while not seeing 
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a negative impact on II in the case of company C could arguably be related to their willingness to 

change their practices and way of thinking from one project to the other, this does not explain the 

fact that company B too did not have their II negatively affected; as they are not in the habit of 

changing their practices from one project to the other. Therefore, and since the theory derived 

from literature on innovation and that is used in the formulation of this proposition is damning, 

another factor is believed to have overturned the negative impact that was expected in regards to 

II. This factor is made out of a collection of practices that are, in essence, aimed at minimizing 

the possibility of failure.  

 While being tolerant of failure is indeed important for innovation to exist, both 

companies found a way where through combining a set of practices they were able to minimize 

the possibility of failure, or actually even fail, without it affecting their II. This was done, in part, 

in company B by using state of the art testing and simulation software that enabled to not move 

on to the next step of their PD process without ensuring success. And it was done, also in part, in 

company C by meticulously planning and discussing their solutions. But, the possibility of 

failure was, for the most part, minimized, in both companies, by the use of SBE. The use of SBE 

is believed to have allowed the companies to fail but without that failure having a big impact on 

their project as a whole. This in turn facilitated a level of unseen failure that allowed for a level 

of positivity when it comes to II.  

 Overall, this leads to the proposition in hand being rejected. The practices found in the 

proposition do have a negative impact on RI but not on II. This is due to the fact that the use of 

SBE, which in some of the companies started being practiced due to the implementation of lean, 

allowed for a level of failure even though the companies themselves were not tolerant of it. This 

level of failure, although still minimal, did allow room for the different degrees of II to exist.  

 Proposition 4 6.2.4

“The practices promoted in design for manufacturing, are ideal for partaking in incremental 

innovations but are hindering when it comes to radical innovations” 

 

All of the three companies, for which we have products, use a standardized PD procedure. The 

procedure was being applied in all of the companies before the implementation of lean, but was 

adjusted in some after the implementation. The procedures are, for the most part, flexible and are 

just listings of phases and meetings that the team members have to go through in every project. 

Company A however has a slightly more intricate procedure than the other two companies in that 

they also have descriptions of the different meetings that are to take place within each phase.  

 When it comes to the DFM practices, all three companies have the same practices. Those 

practices were, however, found in all three companies before the implementation of lean. They 

all simplify their products and use as many existing components as possible. They all, also, buy 

commercially available components to incorporate into their products. This is, nevertheless, done 

in all three companies for different reasons. When the companies design their components, they 

standardize them; with some even thinking about their suitability for future products. In addition, 

all three companies design their components to be compatible with their existing processes. This 

again is done for different reasons. Company B is the strictest in doing so as they could go as far 

as contemplating changing a design in order to make it fit with their processes. Company B also 
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benchmarks their competitors‟ products in order to design products of their own that are slight 

improvements of the ones they benchmarked.  

 The practices mentioned were indeed ideal for II as all three companies were able to take 

part in this type of innovation. They, on the other hand, hindered the ability to partake in RI in 

the case of companies B and C; with C being able to only produce only one highly RI, because 

they are willing to change their practices from one project to the other as explained in a previous 

proposition, while company B was not able to produce any. RI, conversely, was not hindered in 

the case of company A. This is thought to be due to their practices/behaviors that were seen in 

previous propositions. This fact will be elaborated on further in the following section. 

 Overall, the analysis leads to this proposition being rejected. The practices mentioned are 

certainly ideal for partaking in II, but do not always hinder the ability to partake in RI. The 

ability to do so is highly affected by other practices found in the company.  

 Discussion 6.2.5

 As mentioned in some of the propositions, certain findings need to be clarified. The 

clarifications needed concern companies A and C in particular. Although company C was 

flexible with its team members, this was not translated into a positive impact on their ability to 

take part in RI, as seen in proposition1. This happened even though they had the same practices, 

in proposition4, as company A; which did see a positive impact on their ability to take part in RI.  

And although company A had the same practices as the other two companies in proposition4, 

this was not translated into a negative impact on their ability to take part in RI. The reason for 

such “unexpected” findings is believed to be the fact that the practices/behaviors in the 

propositions have an influence on one other. To elaborate further; the fact that none of the 

practices of propositions 2, and 3 were found in company A allowed them to have the practices 

of proposition4 and still take part in RI. And while company C did have the practices in 

proposition1 and the same practices as company C in poroposition4, this did not allow them to 

take part in RI because they were so strict in their practices in propositions 2 and 3.  
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 Conclusions 7

This chapter answers the research question formulated for the purpose of this study and 

discusses the different findings and conclusions reached. It also discusses the study’s managerial 

implications and limitations. It ends with suggestions for future studies.  

 Conclusions 7.1

This study set out to explore the impact that implementing lean has on a company‟s ability to 

innovate; especially their ability to produce radically innovative products. To do so, a qualitative 

study of four Swedish SME‟s was carried out. The nature of the products produced by three of 

those companies, both before and after they implemented lean, was examined in order to see if a 

shift had occurred. The shift, or its inexistence, was then related to its causes by exploring 

propositions, which were formulated through a comparison of the main principles and 

characteristics of both lean thinking and innovation management, which covered the area of PD. 

This whole process was in an aim to answer the following research question; “How does the 

implementation of lean impact a company’s ability to produce radically innovative products?”.  

 The findings of this study lead to believing that the answer to this question is as follows. 

Some companies choose to adopt lean to help them achieve certain goals or solve certain 

problems. And while those goals or problems could, for the most part, be achieved or solved by 

implementing one or a few lean practices; the fact that lean is a philosophy that is made out of 

principles/practices that are, for the most part, implemented as a coherent whole, often leads to 

some of those companies implementing a number of other practices. And while each of the 

implemented practices could very well be of little, or in some cases no, negative impact on RI if 

implemented separately; their combined implementation, however moderate, alongside other 

innovation hindering practices that might be found in the companies beforehand, creates a 

negative force that is able to impact RI negatively.  

 Overall, the results achieved in this study were more complex than anticipated. First of 

all, the number of products produced by two out of the three companies, for which product 

related data was obtained, decreased. The decrease was slight in one and more drastic in the 

other. The fact that the number of products decreased instead of increasing did not only 

contradict the expectations of some of those companies, it contradicted well established research 

that argues, and has argued for years, that companies are able to increase the number of products 

they produce by adopting lean. Unfortunately, the study in hand was unable to pinpoint the 

reason(s) behind this decrease as its framework was not designed to do so, and as this finding 

was a result of a different investigation that was aimed at understating the shift in the nature of 

the products the companies produced.  

 Secondly, two out of the three companies had their radical innovative capability affected 

by the implementation of lean. The innovations of the companies in question shifted towards the 

incremental type. The degree of innovation that was dominant is the slightly incremental one. 

This shift in the nature of the products that the companies were able to produce after they 

adopted lean is seen to be a consequence of some of the practices that had been implemented. 

This happened even though the companies were aware of the possible impact and thought that 
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they were taking counter measures. However, the fact that the companies were strict in their 

implementation in certain areas and flexible in others enabled them to take part in the degree of 

II that is closest to the radical type. This, alongside the fact that the innovative capability of the 

company that was the most subtle in their implementation was not affected, validates the 

findings of Lewis (2000). That is, the impact of lean on innovation in general does seem to relate 

back to the “richness of adoption”. The more a company implements lean and the stricter they 

are in their implementation, the more likely they are to have their RI negatively impacted. Yet, 

reaching a balance between the implementation of lean and taking part in RI is possible. This 

balance is, however, very delicate. 

 Finally, and as for the propositions, proposition 2 is the only one that is confirmed. 

Propositions1, 3, and 4 are all rejected. Having such results shows the complexity of the issue 

that is being dealt with in this study, and leads to two important conclusions. First, the results 

show that the impact seen in reality is not as clear cut as it was first thought to be when studying 

the theory. The different practices that were found in some of the propositions, and that are 

usually treated as a whole theoretically, could each have its different level of 

implementation/adoption which could result in the impact expected to change significantly as 

each of one those practices has an impact of its own. Second, although the practices/behaviors in 

the propositions are sometimes unrelated, they have a large influence on one another. It can be 

assumed that this influence leads to propositions overweighing one another resulting in a change 

in the impact expected.  

 This study leads to the belief that the implementation of lean could lead to a company‟s 

ability to produce radically innovative products being negatively impacted. This negative impact, 

however, could be avoided if a company wishes to do so. This could be done by treating lean as 

a high-level philosophy of continuous improvement rather than a collection of principles and 

practices that need to be implemented. Doing so means that the principles and practices of lean 

should be implemented minimally and with the highest level of discretion, as there‟s a thin line 

between the balance needed to still be able to take part in RI and the possible negative impact.   

 Managerial Implications 7.2

The results of this study have a number of managerial implications. The results show that even 

though some of the companies under investigation were aware of the possible impact that the 

implementation of lean could have on their ability to innovative, and even though they thought 

that they were taking countermeasures, that on its own was not enough. Their innovative 

capability was still hindered. But the results also show that a balance, one that is delicate, 

between the implementation of lean and the ability to innovate could still be reached. Therefore, 

managers that do want to implement LPD should both be aware of the possible consequences, as 

well as, the possible balance.  

 If managers choose to aim for this possible balance, regardless of its delicacy, then the 

following advice should come in handy. To achieve this balance, lean should be treated as a 

philosophy of continuous improvement rather than a set of techniques or practices. This means 

that the company could live by the philosophy without having to necessarily implement all of its 

techniques or practices. However, if some of those techniques or practices were to be 

implemented, their implementation should be done with the highest level of discretion, keeping 
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in mind not to implement a large number of practices all together. If the companies chose to go 

“fully” lean but still want to take part in radical innovation every now and then, then they should 

be willing to change their practices from one project to the other.  

 Limitations 7.3

An obvious limitation of this study is its approach to exploring the phenomenon in hand. The 

study employs both theoretical and empirical elements which means that each could have been 

developed and explored further. Another limitation is the choice of the participating companies. 

While the data collected from the companies was for the most part very beneficial, two out of the 

three companies for which product related data was obtained had been implementing lean in PD 

for a short period of time. If companies that had been implementing lean for a longer period of 

time were available, it could have resulted in a better understanding of the impact of the 

implementation on the number and nature of the products that a company is able to produce. 

Finally, the interview guide used could have been developed further.   

 Suggestions for Future Studies 7.4

It is clear by now that this area of research is severely underdeveloped, and that the possible 

results that could be achieved when exploring it might be complex or even unexpected. That, 

alongside the increasing levels of implementation of lean among companies worldwide justifies 

the need for the continued exploration of the area. Therefore, the following suggestions for future 

research are made as a point of departure from the research in hand.  

  First and foremost, as the relation between the level of adoption of lean and the impact 

seen on a company‟s ability to innovate has now been identified on more than one occasion, it is 

suggested that a quantitative study with a large number of participants is to be carried out to 

statistically enforce this finding. In addition, a useful thing to know would be if the level of 

impact seen changes over time. Therefore, a longitudinal study that monitors the shift of the 

nature of products could be employed. Finally, it would be of great benefit to companies that are 

thinking about implementing lean in PD if they were to know if the negative consequences 

anticipated by the implementation translate into a negative financial outcome. Hence, a study 

that investigates the financial impact of the shift would be applicable.   
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Appendix 1: The Interview Guide 

 Warm Up Questions 

 How long have you been working with this company? 

 Does the company want to stay anonymous? 

 Do you implement lean in both manufacturing and PD? 

 When did you start implementing lean in manufacturing? 

 When did you start implementing lean in PD? 

 How important is innovation to your company? 

 What type of innovation do you aim for?  

 Proposition Specific Questions 
o Proposition 1 

 What is the size of your PD team now? What was it before you implemented lean? Is the 

change in due to the implementation of lean?  

 What do you expect to achieve by this [change] in size? Do you think this size affects the 

type of your product? How? 

 What is the structure of the team (Does the team involve members from other departments)? 

Was this the same structure before the implementation of lean? What is the advantage of 

having such a structure? If not, does the team coordinate with other departments in issues 

related to product design? How? Did you follow this same method of interaction before the 

implementation of lean? 

 Does the team practice any group problem solving or brain storming activities? Did they ever 

practice such a thing? Are there any other practices that you believe this type of structure 

facilitates? 

o Proposition 2 

 Do you practice the waste elimination techniques in you department? How “strict” are you in 

your implementation to those techniques? 

 Did the application of any of those techniques cause you to eliminate any “innovation 

activities”? What? Did you replace those activities with others? What? 

 Do you stress the need for “strict” time management, and to what extent? Did you also have 

the same mentality before implementing lean? 

 If a member of the team is not working on something that immediately adds to the project in 

hand (brainstorming or making rough sketches), do you consider that waste, or do you 

promote such behavior? Did you have the same mentality before the implementation of lean? 

 Do you accept ideas pitched to you from your team that involve a high level of risk? Was this 

the case before the implementation of lean? 
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 Do you accept ideas pitched to you from your team that involve a high level of complexity? 

Was this the case before the implementation of lean? 

 Do you monitor resources? How? Did you do the same thing before the implementation of 

lean? 

 How do you think that “your level” of adoption to the practices mentioned above (waste, 

slack, and risk) has affected (or could affect) your products in regards to their 

innovativeness? 

o Proposition 3 

 Do you stress the need for doing the thing right the first time? Did you do so before you 

implemented lean?  

 Do you think that one can actually get to a level where things are done right the first time? 

How? 

 How do you deal with failure? Was this the same way you dealt with it before implementing 

lean? What if it keeps occurring in the process of prototype/testing, how do you feel about 

that? 

 How far are you willing to go when it comes to trial and error in the process of designing a 

product? Was this the same way you felt before implementing lean? 

 Overall, how do you see that the strive towards perfection affects (or could affect) your 

product innovation? 

o Proposition 4 

 Do you try and use standardized procedures? To what limit? Why? Did you do this before 

lean? (If not, why not) 

 Do you try and use standardized exchangeable components in your products? To what limit? 

Why? Did you do this before lean?  (If not, why not) 

 When designing a product, do you try and integrate as many commercially available 

components as possible? To what limit? Why? Did you do this before lean? (If not, why not) 

 Do you aim to simplify your products? Did you done this before lean? Why do you do it? (If 

not, why not) 

 Do you make you products to be compatible with existing manufacturing equipment and 

processes? Did you do this before lean? (If not, why not) 

 Do you practice benchmarking? To what limit? Why? Did you do this before lean? (If not, 

why not) 

 How much time of the design phase is left for creative thinking? How much time was left for 

it before lean (more or less or the same)? 

 What do you think the effect of those practices as a whole is on your product innovation? 

 Product Specific Questions 

 Do you see an effect of lean on the number of your products? 
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 Why did you have X number of products in the year X? 

 Do you see any effects of the implementation of lean on the nature of your products? What? 

 Why are most of your products X? 

 Why were your products in the year X of X nature? 

 


