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ABSTRACT 
Irresistibly, Lean has been well-known among manufacturers around the world for 

quite sometimes due to Toyota success story of Toyota Production System (TPS) or so-called 
Lean manufacturing. Now that many organizations are going toward the concept of Lean 
enterprise, this thesis tries to study about Lean Product Development System (LPDS) which 
is a part it. Owing to the fact that LPDS is a socio-technical system originated from Japanese 
cultural background, to understand and should how LPDS is adopted in Swedish 
organizations become our main purpose. The thesis consists of three research questions- i.e. 
1) what are pros and cons of LPDS, 2) what is Swedish style LPDS and how does it compare 
to the original Japanese one, and 3) should Swedish companies transform LPDS into their 
organizations; if yes, how. This study adopts a cultural framework to analyze and compare 
the Swedish LPDS and the Japanese one. The thesis can be separated into three main 
theoretical parts- i.e. LPDS, cultures, and change management. Two managers from two 
companies, one LPDS consultant, and one PhD student were interviewed for empirical data. 
Regarding to the first research question, both primary (interview) and secondary data are 
used; in order to analyze advantages and weaknesses of LPDS. Then, based on a literature 
review and empirical findings, Swedish LPDS principles were concluded and compared to 
the Japanese ones according to the second research question. Lastly, Swedish cultures, 
creativity perspective, and change management theories were deployed to provide managerial 
guidelines on how Swedes interpret and adopt LPDS in their organizations. 

 
Accordingly, there are several pros and cons of LPDS (e.g. systematic decision 

making enhancement, transparency of information sharing, dynamic organizational learning) 
and they occur along the process of LPDS transformation into organizations. For cons, 
conclusion as of now is that most of LPDS weaknesses come from the method level, in which 
no one really knows what the real "Lean" is and leads to misinterpretation of principles. 
Owing to the fact that LPDS is a socio-technical system, it requires firms to adapt their 
strategies and cultures before adopting LPDS principles. Hence, LPDS needs to be 
interpreted and put into use case by case, depending on organizational characteristics. There 
are 14 principles of Swedish LPDS as concluded in this study. They are both similar and 
different from the Japanese original ones. The basic principles of LPDS, which are 
standardization, supplier involvement, continuous improvement, and visualization, are 
employed explicitly in both Japanese and Swedish LPDS. Moreover, both apply set-based 
concurrent engineering, front-loading, leveled product development process, and cross-
functional team in NPD projects in their LPDS practices. The main differences are that 
Swedish LPDS focuses more on enhancing creativity than those of Japanese. Moreover, 
leadership style differs due to different cultural background. Besides, some other minor 
differences are also pointed out in this report. This leads to an answer to the last research 
question. Swedes should adopt LPDS in incremental manners to develop their organizations 
into the direction lead by LPDS, while preserving the creativity which is beneficial to product 
development processes. Finally, some guidelines of LPDS interpretation and adoption are 
also suggested based on change management theories and Swedish cultures. 

 
KEYWORDS: Lean, Product development, Lean Product Development System, 

LPDS, Japanese LPDS, Swedish LPDS , Change management, Creativity fostering 
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CHAPTER 1: INTRODUCTION 
1.1 Background  
 Some decades ago, an automobile industry was stunted by an evolution of new 
production system; so-called “Lean manufacturing” formulated by Toyota, one of the leading 
automobile manufacturer from Japan. As a result, people all over the world know it as the 
Toyota production system (TPS). However, Lean manufacturing is just a starting point of a 
huge revolution; so-called “Lean enterprise” which is about to reduce wastes in every 
functions in the whole organization. Therefore, apart from the production line, the upstream 
activities- e.g. production planning and control, product development, are also having their 
own wastes which needed to be eliminated as well. In this thesis, we would like to study 
about “Lean product development system (LPDS)” since research and development process 
is the originator of all innovative products, as well as production processes design. 
Consequently, LPDS could affect on waste reduction in Lean enterprise in terms of the 
products and development processes. 

 Nevertheless, good principles can never be useful, unless they are applied and used in 
reality. Therefore, the transformation of LPDS in organization is severe and becomes our 
study topic. Undoubtedly, various organizations have different core values, cultures, and even 
learning styles. In this thesis, we aim to see whether Swedish organizations should deploy 
LPDS and how they can properly interpret and adopt its principles in their firms. Owing to 
the fact that LPDS as well as other Lean principles have Japanese culture imprinted in them, 
it is unfeasible that people all over the world with different cultures and backgrounds can 
directly make use of it. Some modifications are required to adjust the principles to suit 
Swedes and preserve some advantages of Swedish cultures, but how? 

 The report begins with background information which consists of three main parts: 
starting with the new product development process with a basic NPD model as well as 
explaining the design paradox among product knowledge, cost and freedom of action; then 
from the origins of the lean concepts, in manufacturing, to today’s concept of LPDS; finally, 
turning to the theory of culture differences between Japanese and Swedish with some 
examples from past issues experienced in LPDS from different cultures and also cultural 
effects on creativity and learning styles. 

1.1.1 New Product Development Process 
 New product development (NPD) process can be defined as the beginning of product 
and all its related activities- e.g. raw material purchasing, manufacturing, shipping, etc. In 
order to develop such a product, the development process varies by different products' 
characteristics. To be precise, the product development is a process of identifying and 
interpreting customers' needs into a target product through the cycle of designing, building, 
and testing prototypes (Ulrich & Eppinger, 2008). However, many activities in the process 
are divided into six phases as shown in figure 1. 



10 

 

 

Figure 1: The generic product development process (Ulrich & Eppinger, 2008) 

 Planning phase is prior to the project approval and kickoff; in order to get the project 
mission statement as an output. Concept development phase is where customers' needs are 
determined and interpreted into product specifications, as well as finally the most appropriate 
one is selected. System-Level design focuses on product architecture as well as supply chain 
structure of product, while detail design focuses on functions and geometry of components. 
Testing and refinement is when prototype is built and tested to get the best design of the 
product. Once everything is ready, finally, the new product is ready for production ramp-up 
which is the slushy area between product development team and production team and need 
their collaboration. 

 At the starting point, there is a high degree of freedom in the product design rather 
than in the latter stages. Moreover, changes cost is lower also. However, the major obstacle is 
that the product knowledge is quite low at the beginning, while it increases per time. This 
relationship of freedom, cost, and product knowledge can be drawn as the design paradox per 
figure 2. Unsurprisingly, scores of researches have been studied and resulted that concept 
development phase plays a significant role in determining how successful the new product is 
in the market place (Brown & Eisenhardt, 1995; Griffin & Hauser, 1996), due to freedom of 
action and low modification cost. 

Figure 2: Design Paradox (Lindahl et. al., 2000)
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1.1.2 Lean Principles 
 Lean principles became well-known to the world in 1990s, starting from Lean 
manufacturing or so-called Toyota production system (TPS). Previously, companies 
interested in decreasing cycle time and costs in manufacturing; in order to achieve more 
profits of their products, rather than focused on product development process. This 
phenomenal became even bigger when Toyota succeeded in introducing their Lean principles 
which was developed and verified for half decades that it was a great way to reach higher 
profits. Precisely, Lean manufacturing aims to reduce wastes from shop-floor related 
activities. Yet, manufacturing is just one part of the whole industrial process. Later on, 
companies try to put Lean concepts to other parts of their organizations, even finance and 
administrative. Nevertheless, the heart of Lean is very easy and straightforward which is 
“doing more of everything with less of everything” (Womack et. al., 1991). 

 In fact, LPDS was not much realized earlier than when car manufacturers in USA 
deployed Lean manufacturing until their performances were so close to each other that they 
hardly gained advantages over the others. They start to notice that the product development 
phase has the most impact in customer-defined value and product costs (Morgan & Liker, 
2006). This fact can be compared to the design paradox (Lindahl et. al., 2000), high freedom 
of action with low cost is perceived at the early stage of development project, while the 
product knowledge is still lacked. Therefore, challenges in new product development is how 
to attain optimal design per customers' requirements as early as possible to shorten lead time 
to market, save both development and modification costs, and finally, lead to major market 
shares acquirement of new products.  

 LPDS, according to Toyota, consists of thirteen principles categorized into three 
subsystems; i.e. process, people, and technology, which should work together harmoniously 
to reach the desired outcome (Morgan & Liker, 2006; Karlsson & Åhlström 1996). However, 
different practices and methods, which are suitable for organizational cultures and learning 
styles, are recommended if companies want to implement LPDS. For example, Toyota's 
people treat LPDS model as common sense engineering within their organization, but this 
model might not be a common sense at all for other organizations (Morgan & Liker, 2006). 
Likewise, LPDS principles should be interpreted thoroughly, with the help of cultures and 
organizational values and norms, before own methods can be created and put into use (Liker 
& Morgan, 2006). In the other word, LPDS is needed to be transformed into each 
organization; in order to fit one's culture and value. As a result, companies which have 
different cultures from Toyota are likely to face difficulties to apply LPDS to their 
organizations and end up in distress rather than success. 

1.1.3 Culture and learning 
 The study of countries’ cultures and management theories by Hofstede (1995, 2004) 
were mentioned again in the study of Enkawa (2010). It is very interesting that massive 
differences of cultures still appear nowadays; even in the internet era which we get connected 
around the world all the time. 

“No matter how much globalization and how many new technologies such as the Internet 
appear, the cultures of countries do not easily converge. Many management theories and 
techniques are only effective under the culture where there were invented. Therefore, there is 
no single road to excellence in management (Enkawa, 2010).”  

 Moreover, there are four dimensions of culture which affect to the organizational 
culture including power distance- dependency of subordinates on superiors, individualism- 
degree of connection among individuals, masculinity- the distinction between roles of men 
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and women, and uncertainty avoidance- the degree of intolerance of ambiguous, uncertain, or 
unknown situations. Throughout the world, these culture dimensions various from country to 
country, according to their characteristics. On top of that, there was the study conducted in 
1970s to IBM employees in more than 50 countries as shown in figure 3. Also, since this 
survey was conducted, there were many researchers examined and checked on its validity and 
they were mostly confirmed on the study (Enkawa, 2010).  

 

Figure 3: Comparison of culture scores (Hofstede, 1995) 

 According to the above figure 3, it is obvious that Japanese culture is quite different 
to those of Western and Scandinavian countries such as US, Sweden and Finland. To be more 
specific, all four dimensions between Japanese and Swedish are different. While Japanese's 
culture scores in power distance, masculinity and uncertainty avoidance are much higher than 
those of Swedish, the high Swedish's culture score in individualism is very far from the 
Japanese. Thus, it is very interesting that how the principles- such as LPDS from Japan, could 
be transformed in Swedish organizations due to many different culture dimensions of these 
two countries.  

 There are some evidences according to these culture difference problems. For 
example, the transferring of Hansai, which means a reflection for own mistake, to American 
employees at Toyota (USA). It needed quite a period of times for the employees to adapt 
themselves due to this kind of reflection is not rooted in American culture. Besides, typical 
product development project at Toyota (Japan) always time-consuming and require engineers 
to work hard. In contrast, the American culture and other Western cultures treat personal and 
family life more important than work. Therefore, the work-life-balance issue was much 
criticized at Toyota (USA) (Liker & Morgan, 2006).    

 Another insight about this cultural issue arose from the western engineer who 
experienced the Japanese way of LPDS in Toyota (Japan). For instance, he found that in the 
Toyota (Japan), organizational structures and cultures limited creativity; even when engineers 
attempted to brainstorm for new ideas because the firm aimed to rely more on previous 
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design and only carefully validated technologies seem to be emphasized (Mehri, 2006). Also, 
the company represented rigidly hierarchy, defined groups and people in team worked 
independently from each other without much collaboration among them (Mehri, 2006).   

 Unsurprisingly in NPD environment, uncertainty is inevitable and also creativity is 
one of the key factors to succeed (Trott, 2008). From management and product development 
perspective, the high uncertainty avoidance in Japanese culture is somehow very interesting. 
Enkawa (2010) mentions in his study that the high uncertainty avoidance in Japanese cultural 
characteristic can be implied in words as “The uncertainty inherent in life is felt continuous 
threat that must be fought”, “What is different is dangerous”, “Student comfortable in 
structured learning situations and concerned with the right answers”, etc. This can be linked 
to the different education system, since cultural background is clearly rooted in the 
educational system. In the western countries, children rarely receive the directly instruction 
how to solve the problem, thus, there is a lot of freedom for children to think and innovate 
new ways to solve their problems, while Japanese children imitate instead of being given 
freedom (Proctor et al., 2004). This is also linked to creativity aspect which is different 
among them as Proctor et al. (2004) mentioned that in Japan, children can learn how to do 
things well from the experience of others such as modifying from past. However, the 
negative is that it could block or hinder creativity for breakthrough discovery. In conclusion, 
this can be implied that the Japanese creativity is in more incremental manner but the western 
one is somehow in the opposite (Proctor et al., 2004). 

Owing to the fact that Japanese and Swedish cultures are different in many aspects 
mentioned above, the study of LPDS transformation in Swedish organizations is interesting 
to study in cultural contexts. Therefore, this thesis tries to study and provide managerial 
guidelines to facilitate LPDS transformation processes in Swedish organizations. 

1.2 Purpose and research questions 
 Since LPDS has been well-known for its benefits of NPD lead time reduction as well 
as development process quality and flow enhancement; as evidenced from Toyota, various 
companies all over the world are interested in applying this system to their research and 
development divisions. However, LPDS reflects Japanese culture and learning style as it is 
originated in a Japanese company. The problem area is about should and how Swedish 
companies adopt this LPDS into their organizations. Owing to the fact that Japanese and 
Swedish cultures are quite different, Swedish companies have little chances to successfully 
exploit such a Japanese-based system as LPDS in their organizations without any 
modifications. Therefore, this thesis aims to explore pros and cons of LPDS, as well as 
analyze on the interpretation and adoption of LPDS in Swedish companies. 

 In conclusion, the research questions are as following:- 

• What are pros and cons of LPDS? 

• What is Swedish style LPDS and how does it compare to the original Japanese one? 

• Should Swedish companies transform LPDS into their organizations? If yes, how 
should Swedish managers facilitate LPDS transformation processes? 

1.3 Problem discussion 
 As aforementioned, Lean principles originated in Toyota motor in Japan during 1950s 
and were developed under Toyota organizational cultures for 40 years before being 
introduced to the world. Undoubtedly, there are much inspiration and intention of Japanese 
cultures in Lean principles. Meanwhile, Swedes and Japanese have high of culture 
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differences as prior mentioned. Thus, it is interesting whether Swedes should adopt LPDS in 
their organizations. If so, how can they get the suitable LPDS in their own ways is the 
following question to be answered. As we can see, there are some good merits of Swedish 
working style; e.g. slack for creativity, innovativeness. Derived from Enkawa (2010), high 
individualism of Swedes could promote more creativity; which is beneficial for product 
development. Likewise, low level of uncertainty avoidance enhances higher opportunity of 
radical innovation, which provides also more opportunity of new market entrance and new 
technology breakthrough. However, LPDS may hinder creativity if there is too short time for 
development process of new product. This is a kind of dilemma between creativity and 
LPDS. Therefore, how creativity can be preserved while applying Swedish LPDS practices is 
of interest.  

 Same as other things, LPDS has both sides of its pros and cons. For instance, LPDS 
may help reducing lead time to market but it may obstruct the breakthrough creativity of new 
products. Thereby, this is the first part of our research to point out and understand LPDS’s 
pros and cons from real experiences faced in organizations. By doing this, it would provide 
useful knowledge; which is good for firms while deciding whether to transform LPDS into 
their organizations. 

 In addition, implementation of traditional LPDS from Japan would need to consider 
cultural effects because every organization in every country has its own characteristic. There 
is no single solution for transferring the Toyota Way (referred as Japanese working culture) to 
other countries (Liker & Morgan, 2006). Also, there is no guarantee that every organization 
will reach its purposes in applying LPDS. More possibilities of failure can be occurred, if the 
organizations do not consider adapting themselves, or else adapting the LPDS to match with 
their cultures. Consequently, the next part of our research about Swedish LPDS practices will 
be deduced from our current study and also comparison of differences between the traditional 
LPDS from Japan and Swedish LPDS practices, which come from empirical data gathering. 
Once the practices of Swedish LPDS are known, the managerial guideline for LPDS 
transformation into Swedish organizations could be provided; based on the last research 
question. 

 The last part of our research would be advantages to other Swedish organizations; in 
order to realize Swedish LPDS practices and may aid in their managing and decision making 
on managing LPDS transformation in their organizations. Besides, the knowledge developed 
from this study could be benefits for other studies in related fields. 

1.4 Delimitations 
 While trying to catch appearances of LPDS in Sweden, we do not produce evidence 
for statistical generalizations about Swedish firms. However, it is needed to be mentioned 
that we aim to state and link between what we have found in our study and what the 
literatures and other studies say. Therefore, it may be possible to see the differences from the 
other's studies. Besides, we do not intend to study practices of Swedish LPDS in every kind 
of organizations, but aim toward manufacturing firms which have their own NPD 
departments. Also, we do not specify on which type of manufacturing industries, but instead, 
try to generalize. We analyze the comparison of Japanese LPDS and Swedish LPDS but it 
must be recognized that we do not aim at producing generalize all differences of Swedish 
LPDS from the Japanese LPDS. However, the analysis will come from what we have found 
in the current empirical study. Furthermore, we do not deepen down in detail of each 
principle of Swedish LPDS in our study. In fact, we try to understand what have been done, 
and then, be able to derive ideas from our study by comprehending in management aspect. As 
a result, details of each principle practice may need to be studied in future research. Finally, 
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we will not provide the stepwise LPDS transformation process in Swedish organizations, but 
try to provide managerial guideline based on change management and creativity fostering 
perspectives instead. 

1.5 Outline 
 Once background information and problem area of this study are provided in chapter 
one. Then in chapter two, we shall explain on our systematic method of our research design; 
following by the theoretical framework section in chapter three, which is composed of 
Japanese and Swedish LPDS, cultural effects, creativity and change management theories. 
Chapter four illustrates empirical findings under three main parts- including pros and cons of 
LPDS, Swedish LPDS, and Swedish culture. Derived from theoretical framework and 
empirical data, the analysis- in chapter five, is performed in four parts- i.e. pros and cons of 
LPDS, Swedish LPDS, differences between Japanese and Swedish LPDS, and transformation 
of LPDS into Swedish organizations, by focusing to answer all research questions. Finally, 
discussion and conclusion from the current study are provided in chapter six and seven 
respectively. 
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CHAPTER 2: METHODOLOGY 
2.1 Overview of the research design 
 Our master thesis can be classified as an exploratory research which tries to find 
appropriate answers to our interested research questions. According to Meredith (1998), 
complexity and nature of problem, process and phenomenon can be fully understood by 
conducting cases study. Thus, the multiple cases study method was chosen as a research 
methodology of this thesis. Nevertheless, there is an alternative of using survey method to 
conduct this thesis.  In comparison, reliability of survey depends heavily on construction of 
questionnaires and large number of respondents (Malhotra & Grover, 1998), while the cases 
study can be unconstrained by limit questionnaires and cases (Voss et al., 2002). However, it 
is difficult to find such many respondents for conducting survey about LPDS for this study. 
Also, the thesis aims to answer on both “what’ and “how” related to LPDS in Swedish 
manufacturing industry. Only conducting the survey based on questionnaires is not enough to 
fulfill answers for all research questions. As a result, the multiple cases study with open-
questioned interview and short questionnaires would be a more appropriate research design 
according to this thesis. 

 
Figure 4: An overview of the research design 

Accordingly, overview of the research design is as shown in figure 4. First, we define 
the research problem with the help from our supervisor, and then we formulate our 
theoretical framework from several literatures reviews. Next, empirical data gathering by 
interview with firms’ representatives, LPDS consultant, and PhD student in Sweden is carried 
out. During the interview, the interviewees were asked several questions controlled by the 
same set of major questions and only minor differences due to interviewees' backgrounds. 
Moreover, the conversations were recorded with audio equipments and taken notes. Once all 
desired empirical data was collected, data analysis based on theoretical framework would be 
done. During theoretical formulation, empirical gathering, and analysis, we also validated 
and verified data and information to maintain fine quality research. This would help us to 
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qualify our study with more understanding and be able to better examine our thesis. In the 
end, the discussion and conclusion are illustrated. 

2.2 Theoretical formulation 
 Overall, there is a great deal of existing information, knowledge, and practices based 
on Lean theory, which originated from Japan. However, most of the existing literatures come 
from USA. Therefore, we are aware of the fact that most literatures about Lean come from 
western researchers' perspectives, not the Japanese themselves. In our view, we think that not 
all aspects would be suitable for LPDS in Sweden, which we considered as western countries. 
For this reason, only important aspects will be reviewed and included in our study. The way 
of our literatures searching and reviewing will be described as following. 

 In literatures searching, we looked after literatures about Lean. First, we applied quite 
broad keywords on Lean to data sources (i.e. Scopus, Business Source Premier, and LIBRIS). 
Then, we gathered about 1000-1500 results. Therefore, we tried to narrow the year of 
publication to between 1990s and 2010s and only check on the related type of publications, 
so the results were decreased to approximate 100 - 300 results. After that, we screened the 
interesting literatures based on the related topics and tried to select appropriate literatures by 
reading their abstracts. If the literature is correlated with our topic, we read them in detail. 
The same procedure was applied to both Lean manufacturing and Lean product development 
by searching in broad area of Lean then focus on the Lean manufacturing and Lean product 
development. We also found that number of literatures retrieving from key word “Lean 
manufacturing” is more than “Lean Product Development” Besides; most of literature we 
found came from the western authors. 

 For literatures searching on constraints to Lean product development, we first 
understand the Lean idea, and then we discussed with our supervisor to identify possible 
constraints- such as effects or factors in NPD that may lead to problem in lean product 
development. For example, cultural differences, efficiency, creativity and slack in new 
product development, factors to change from traditional product development process to 
LPDS, change management practice for organization to implement Lean concept, etc. 
Consequently, we use these identified words together with the negative words on Lean ideas 
to search for the literatures. The same data sources and procedure as explained before were 
used in screening and selecting the literatures. 

 In summary, the following figure 5 demonstrates how we search and find literatures 
for this thesis study. 
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Figure 5: Literatures searching in current study 

 In literatures review, we critically examined the existing publications which are 
significant to our area of study. We realized that literatures review is not just a summing up of 
available academic researches. The literatures are used as a theoretical foundation of our 
research. Not only the relevant knowledge on Lean product development will be studied, but 
also different perspectives on constraints to Lean concept. Moreover, the dilemma of time 
pressure and creativity will be investigated. The importance of slacks in NPD process would 
also be reviewed. In addition, the issues from cultural differences between Japanese and 
Western, as well as the theories based on Japanese and Swedish cultures will be presented. 
These theoretical frameworks have been reached by studies range of practical approaches, 
concepts, knowledge available from the existing literatures.   

 Due to we faced issue from language limitation that we cannot understand Japanese 
and our Swedish skills are quite poor. We would be based mostly on English literatures for 
theoretical review. However, with the help of our supportive supervisor, we could provide 
some intuitive reviews of Swedish literatures on Swedish LPDS and cultural differences 
between Japanese and Swedish. 

2.3 Empirical data gathering and analysis 
 As mentioned earlier, the empirical data about LPDS transformation cases will be 
studied via a range of research approaches; including online information searching (for 
general information of the interviewees and companies’ background) and structured face-to-
face interview. The empirical data from the structured interview is benefit to us; in terms of 
providing different perspectives for discussion, analysis and comparison of real practices and 
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theoretical frameworks. In empirical data gathering, interview was conducted with “key 
persons” (Voss et al., 2002), who have experiences with LPDS in Swedish manufacturing 
industries, thus the reliability of the empirical data was ensured. The key interviewees were 
first selected and contacted. Then, the companies involved in the study would be based from 
the interviewees’ experiences. Also, it is possible that some complimentary interviewees 
were recommended from the key persons. In conclusion, the selection criteria applied to the 
interviewees selection could be summarized into two main parts: 
 

1. Selection criteria of key persons for interview: 
The interviewees should have at least five years experiences in LPDS in Swedish 

manufacturing companies. Their responsibilities can be both directly managing LPDS in the 
organizations or facilitating LPDS transformation for companies as external experts. 

Also, the companies, which interviewees involve to, must be manufacturing firms in 
Sweden; preferably traditional Swedish companies or joint venture of Swedish and other 
country. This is to reflect the LPDS practices in Swedish manufacturing industry and it can 
somehow reflect the cultures of Swedish organizations. 

2. Selection criteria of complimentary persons for interview: 
The complimentary interviewee is a person, who has worked or studied in Swedish 

LPDS field but not yet has as high experience as the key persons. The person can be 
recommended by the key interviewees. This is to clarify the understanding of Swedish LPDS 
practices as much as possible. 

 As previously stated, this study focuses on Swedish LPDS in manufacturing business 
without any specifications on type of industry or just one case study. Hence, we draw its 
boundary by applying these criteria to select and contact the interviewees. The emails were 
sent to contact six key persons for interview, however, only three persons actively responded 
to the requests. Consequently, three key persons were interviewed, including two managers 
from two companies and one LPDS consultant. Besides, the LPDS consultant recommended 
one complimentary person for interview, who is a PhD student. Totally, four persons were 
interviewed for the empirical data gathering. 

Regarding to the managers, they are the persons who try to execute LPDS in 
companies in reality. For the LPDS consultant, his expertise, experiences, and knowledge 
supply us information from various perspectives of LPDS practices in Sweden with examples 
from company C and D cases. According to the PhD student, his master thesis is about 
knowledge management in Swedish LPDS and he is doing researches within LPDS field in 
currently. The descriptive backgrounds of our interviewees are as following:- 

• Manager at company A 
 He has experiences in both a Swedish branch of Japanese-owned company as a 
project manager and a typical Swedish company as a Lean coordinator, of which would be 
advantages on cultural differences between Japanese and Swedish, as well as the real 
practices of LPDS in company A. It is curious on how could he introduce and make use of 
LPDS in company A, which is a traditional Swedish company. Apart from his career 
background, he has his Master degree from Lund University and PhD in Product 
Development from Linköping University. 

• Manager at company B 
 He has experienced many positions in company B; both in operation line and office 
environment, as he has been working there for 25 years until now. He joined company B, 
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which is also a typical Swedish company, after he got his bachelor degree in Mechanical 
Engineering from Växjö University. Then in 1984, he was a trainee at the mother company of 
company B as a mechanical engineer, which he spent a year in workshop and another year in 
office. Therefore, he has the real working experience in the production line. After the training 
program, he worked as a design engineer for about ten years and got promoted to be a 
product manager at company B, in which he started working with Lean. Consequently, he has 
great understanding and experiences in the whole process from design to manufacturing, as 
well as management's point of view. 

• LPDS consultant 
 With all his background and experiences, he is an expert in LPDS, change 
management, and quality management. In another word, he is one of the leading sources in 
the Swedish Lean Product Development Network (Lean Product and Process Development 
Exchange Organization, 2011). Also, he worked as a consultant in LPDS transformation in 
company C and D. He has been working as a researcher, engineer, adviser and teacher in the 
field of LPDS since August 2005. He has done researches on VMLPD (vertyg och betyder 
LPDS), Swedish LPDS network (companies cooperate and working together), consultant 
work, lecture and giving classes (target at professional people in industries, not students). 
Apart from the Lean experiences, he also has vast working experiences in many companies 
both in production line and office, mostly about quality management.  

• PhD student 
 His specialist is in product development management and LPDS, as he is doing 
research on how the term "Lean" can be understood in a product development setting. He has 
done his master thesis about knowledge management in LPDS and gathered empirical data 
from four companies, where he had chances to visit their facilities and interview their 
employees. Currently, he is a PhD student in department of Operations Management at 
Chalmers University of Technology in Göteborg. Furthermore, he is interested in how a 
company can improve its ability to learn from its development activities to continuously 
improve processes and products. Hence, his research focuses on making product 
development processes more effective, how LPDS principles can be used in that context, and 
also how firms can apply visual planning to fit their LPDS. 

 Furthermore, the information of companies involved in this study is as following:- 

• Company A and Company B 
 The company A and B are under the same umbrella of the company group.  This 
company group is serving the world-leading solutions, products and services ranging from 
military defense to civil security in the global market. The group continuously develops, 
adapts and improves new technology to meet customers’ changing needs by this can be seen 
from the support of its operations and employees on every continent all over the world. 
Europe, South Africa, Australia and North America are the most significant markets. 
According to the company group information in 2010, the company has around 10,000 
employees and amount of annual sales approximately 25 billion SEK, which a proportion of 
about 25% is related to R&D (Research and Development). 

 In the current study, we focus on only one business area of the group, which contains 
company A and company B. From around 3000 employees, there is about 1500 persons in 
R&D, 900 persons in production, 200 persons in testing, 400 persons in other business 
activities e.g. coordination. The company A is in servicing of very high complex product to 
defense customers- such as military. The organization size of company A is almost ten times 
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bigger than company B. The company B is servicing in very high complex product business 
also, but with commercial customers; mostly as supplier. Moreover, in both companies, they 
are responsible for their own NPD, production, and marketing as well as after-sales service. 
The company A and B are traditional Swedish companies. 

• Company C 
 Company C is one of the world’s leading manufacturers in their industry. Their 
product is also quite high complexity, however, much lower compared to Company A and B. 
The company C is traditional Swedish company, which is now operated as an international 
company because they presence in more than 100 countries. Today, company C has delivered 
over a million products, and has about 30,000 employees around the globe, plus 20,000 in 
separate sales and service organizations. Research and development activities are 
concentrated in Sweden, while production takes place in Europe and South America for 
global interexchange of both components and completed products. According to the PhD 
student who is our interviewee, this company is a role model in Sweden when it comes to 
LPDS. They have been working several years to implement Lean thinking, although they 
rather see Lean as a source of inspiration than an implemented methodology.  

• Company D 
 Company D was founded in 1953 and it is a worldwide leading company in 
manufacturing parts for complex products with approximate 43,000 employees. The 
company D products can be considered as less complex compared to those of others in our 
study. Their services are from 80 subsidiaries and joint ventures in 30 countries. The 
company is a Swedish-American company with headquarter in Sweden. The firm develops 
and produces parts for all major manufacturers in one industry around the world. In addition, 
company D has ten development and engineering centers in nine countries around the world, 
including 20 test facilities which are considered to be more than any other suppliers. 

Regarding to interview questions formulation, theories from literatures review were 
used to formulate questions. Then, discussion with supervisor was carried out to find 
appropriate set of major questions. As a result, we decided to prepare slightly different minor 
questions for each interviewee due to their different backgrounds, while controlling the same 
direction of the questions. For example, organizational culture and LPDS transformation 
questions are similar, as well as the same questionnaires about organization practices and 
factors of LPDS are used. The interview questions and short questionnaires are available in 
appendix A.  

In the interview, we started by asking broad questions and then moved to more 
detailed questions. Every interviewee was conducted an interview by the same logical 
process with same set of major questions as well as questionnaires. This can be reflected as 
the use of protocol and funnel model approach mentioned by Voss et al. (2002) to achieve the 
reliability in empirical data gathering for multiple cases study. 

 Furthermore, this master thesis has not been designed directly to report on the 
empirical findings, but rather to use them to create understanding on what and how firms are 
doing in applying Lean principles to their NPD processes; in order to identify and analyze 
empirical data with the help of theoretical framework. Therefore, empirical data analysis is 
also crucial in this study. According to Voss et al. (2002), the validity of the case study 
research should be achieved by triangulation method. This is also grounded in our empirical 
gathering and analysis. The interview data were taken note by two students who interpreted 
and compared their notes, as well as compared with the audio recording of interview 
conversations. Moreover, the use of questionnaires and open questions in the interview would 
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help on the result comparison. Regarding to data analysis, the findings were drawn by 
triangulating open questions, questionnaires and theoretical framework. Consequently, 
interpreted empirical data from open questions and questionnaires were compared and 
analyzed based on theories from literatures review. This is also well supported by Handfield 
& Melnyk (1998) that meaningfulness of empirical data from cases study should be drawn up 
by analyzing based on theoretical insights. 

2.4 Method critics 
Based on experiences of the LPDS consultant, his job is to facilitate adaptation of 

LPDS in Swedish organizations, in which he does not participate (as an employees) in the 
organization during LPDS transformation processes. So, he did not tell us in detail about how 
company C and D had done. Likewise, the same argument is also available for the PhD 
student. Therefore, both the LPDS consultant and PhD student's views are based on their 
opinion and experiences. The more insightful of real practices happened in the Swedish 
companies is based on company A and B cases from the interview with their managers. On 
these accounts, we would be able to get information in both breadth and depth aspects from 
our constructive interviews. 

Moreover, it should be mentioned that the study on the change management in LPDS 
transformation in Swedish organizations was conducted with interviewing with the managers, 
who are at high level of the companies, and also with the consultant and PhD student, in 
which they are not employees at the companies. Thus, their views of change management 
would be categorized as leader's and observer's point of view rather than the lower level 
employees in organizations whom get direct effect from changes. However, as mentioned by 
Lovén (1999) and Boudreau & Robey (2005), most resistance to change is a direct effect 
from the employees at lower level, who directly participate in system changes in 
organization. For example, employees might show inertia and not well response to changes. 
Also, in the creativity perspective LPDS transformation, we analyzed from the views of the 
managers and observers (consultant and PhD student) and it did not from the lower level 
people or employees' points of view. Thus, we need to accept that these reflect our weakness 
in methodology of this study. Nevertheless, limitation of time, resources, and opportunities in 
contacting companies for interview cause us these difficulties. 

In conclusion, the bias information may be raised from the interviews and some 
questions could be missing. Even so, we tried as much as possible to limit and avoid these 
issues by discussing with our supervisor for proper and structured interview questions, as 
well as follow up on unclear answers. Consequently, we interpreted and revised our interview 
answers several times for the most agreed and reliable empirical findings, in order to qualify 
our analysis. 

2.5 Validation and verification 
 In order to avoid validation problems on theoretical framework formulation, we 
studied and discussed all related theories based on relevant published academic literatures 
from reliable databases, library, and internet sources. Moreover, we were aware of empirical 
findings verification issues and try to prevent them as well. For the primary data, we 
confronted misinterpretation and biases from our interviews by tape recording and taking 
notes. Also, follow-up emailing or telephone would be applied, if there were unclear answers. 
As a result, the data we used in our theory as well as empirical findings are trustable and able 
to be defined as a qualitative type of data. 
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CHAPTER 3: THEORETICAL FRAMEWORK 
 In this research study, we build theoretical framework in two main areas, which are 
Lean product development system (LPDS) in 3.1 and cultures in 3.2; as shown in figure 6. 
According to LPDS, we focus on Japanese-style LPDS in 3.1.2.1; which we treat it as the 
original LPDS theory. On the other hand, Swedish LPDS is also severe to our research and 
we build the theoretical framework of Swedish LPDS in 3.1.2.2 from published literatures. 
Moreover, other perspectives of LPDS are analyzed in 3.1.2.3 to fulfill the comparison study 
of various dimensions of LPDS. In cultural contexts, we begin with previous studies on 
problems of LPDS caused by cultural differences between Japanese and western in 3.2.1. 
After that, we derive supporting theories from differences of Japanese and Swedish cultures 
in 3.2.2 to diagnose LPDS transformation problems in Sweden. Therefore, both 3.2.1 and 
3.2.2 sections represent Japanese and Swedish cultures theoretical frameworks according to 
figure 6. Besides, we are interesting in how organizations can preserve the benefit of 
creativity while transforming LPDS which focus on improving time-efficiency of PD 
process; so the study of creativity and time-efficiency is conducted here in 3.2.3. Finally, 
change management theory is outlined in 3.3 and leads to the guideline of how Swedish 
managers should do to interpret and adopt LPDS. Precisely, the theoretical framework 
overview of this thesis mentioned above can be drawn as the following figure 6. 

Figure 6: Theoretical framework illustration 

3.1 Lean principles and Lean product development  
 First, theory of Lean principles and their pioneer:- Lean manufacturing, will be drawn 
in 3.1.1. After that in 3.1.2, LPDS theories will be presented. We separate the LPDS theories 
by 3.1.2.1 is an original LPDS from Toyota-Japan, 3.1.2.2 is Swedish LPDS, and finally 
3.1.2.3 are some reviews on general good NPD practices to Lean concepts mentioned from 
other studies. As there are some different criteria among them and also in order to balance 
and fulfill analytical framework for Lean product development in our study, separate sections 
are applied. 

3.1.1 Lean principles 
 Lean principles were generated from Toyota Production System (TPS) and the TPS 
was based on the productivity rather than quality; since, in fact, Toyota has driven this TPS 
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concept in order to compete with very low cost (Haque & James-Moore, 2004).  Moreover, a 
reason behind this is to improve productivity toward a waste-free operation. However, Toyota 
still surprisingly maintains their high quality, while improving productivity through Lean 
principles. Owing to Toyota's unique organizational characteristics- which both improved 
productivity and stabilized Toyota quality system, problems of waste and quality are further 
solved in Toyota production. In conclusion, solution to attack the waste is a systematic way to 
reduce and avoid poor quality performance and fundamental management problem (Haque & 
James-Moore, 2004; Monden, 1993).  

 Nevertheless, there is another concept called Concurrent engineering, which have 
been applied in product development processes by many companies because it provides the 
benefits of reducing lead time to market, improving quality, as well as reducing costs (Haque 
& James-Moore, 2004). While the concept of Concurrent engineering was developed from 
western product development environment, Lean was developed from the Japanese one 
(Fleischer & Liker, 1997). Interestingly, the differences between these two concepts should 
be explained as there are some misunderstanding on the purpose of TPS as well as 
misinterpretation between Concurrent engineering and TPS by replacing “Kanban” or TPS 
with “concurrent engineering” (Peter et. al., 2006). According to Haque & James-Moore 
(2004), Concurrent engineering focuses on improving integration, collaboration, and tries to 
optimize product development process efficiency. However, the Concurrent engineering does 
not care much on eliminating wastes or explicitly promote value identification, which these 
two aspects are considered as cores of Lean. Concurrent engineering only eliminates some 
wastes from sequential approach to NPD, but in the reality, there are still other wastes which 
have not been systematically identified and removed. On the contrary, Lean is rather wider 
and more focus on wastes elimination as well as flow of value. The comparison of 
Concurrent engineering and Lean has been studied by Haque & James-Moore (2004) and 
summarized in the table in Appendix B. Noticeably; concurrent engineering is a subset of 
Lean; in the view of the NPD process. Later on, this concept is known as simultaneous or set-
based concurrent engineering and is one principle in the LPDS (Karlsson & Åhlström, 1996). 

3.1.2 Lean Product Development System 

3.1.2.1 Japanese Lean Product Development System 
 In Toyota, Lean principles are somewhat like habits that they always practice in 
everyday life. However, many researchers have been trying to get some concepts or 
principles out of Toyota's practices. Here, we summarize the so-called Toyota's Lean product 
development system or LPDS proposed by Morgan & Liker (2006). 

 The LPDS concept from Toyota consists of 13 principles divided into three groups; 
i.e. people, technology, and process. These principles are claimed that they come from socio-
technical system thinking. According to the socio-technical system, organizations must find 
an appropriate fit between social and technical system. Social aspect emerges through the 
interaction of people in that organization, while technical aspect includes policies, machine 
and standard operation procedure of organization. Consequently, LPDS cannot be 
implemented in any organizations directly, but rather be transformed to suit each organization 
individually. Nevertheless, Morgan & Liker (2006) presented the thirteen principles of 
Toyota product development system as following:- 

1) Establish customer-defined value to separate value-added activity from waste → 
Since customer requirements initiate NPD processes; in terms of market needs, what 
they want and not want should be recognized by the team. Precisely, what customers 
want can be defined as value, then again what they do not want should be called 



27 

 

waste. Regarding to the Lean concepts, how to define waste should come from 
customers because they are the one who separate value from waste in the new 
products. Therefore, understanding customer-defined value is severe to LPDS. 

2) Front-loading of product development process, while there is maximum design 
space to explore alternative solutions thoroughly → With respect to the design 
paradox (figure 2), the maximum design space is where the freedom of action is high. 
Therefore, front-loading at the beginning of NPD project offers an opportunity to get 
rid of fuzzy front end, which is a common problem in this kind of project. By trying 
to integrate cross-functional engineering resources to solve major engineering 
challenges, while many possible options are still available, is also minimize expensive 
engineering changes downstream. 

3) Create a leveled product development process → This principle helps reduce waste 
in the development process itself, as the product development system is a knowledge 
work job shop with cross-functional team and aims for continuous improvement. 
Toyota knows this fact and uses this kind of job shop to level workload, minimize 
management events and queues in the process. Moreover, they also synchronize 
processes across departments through cross-functional team and try to reduce rework 
later on in the design process. 

4) Utilize rigorous standardization to reduce variation and create flexibility and 
predictably outcome → How to reduce variation to save cost and time while 
preserving advantages of creativity is the most important challenge in NPD. Toyota 
solves this challenge by creating higher systems flexibility and try to standardize the 
lower ones; in order to remain creative in the overall picture but control smaller 
attributes instead (e.g. using several amounts of common parts, product platform 
strategy, etc.) 

5) Develop a chief engineer system to integrate development from start to finish → 
Chief engineer in Toyota is more than a project manager, but he should have 
experiences in technical aspects and act also as technical system integrator who hold 
the whole product development system together. By doing that, chief engineer as a 
project manager has a lot of power in controlling the project and should have enough 
strength to negotiate with line managers. Hence, Toyota R&D organization must has a 
proper structure to promote such power for chief engineers, and at least categorized as 
a project-led organization where a project manager has high prestige (Hobday, 2000). 

6) Organize to balance functional expertise and cross-functional integration → 
Regarding to the main problems in project management practice, balance between 
functional and project organization is the most critical one. It is not only about 
resource allocation issue, but also the knowledge management. Toyota handles this by 
functionally organized their departments, but integrates traditional silos through the 
chief engineers, module development teams and “Obeya” where the development 
team meets and discusses everything about their project. There are not co-located 
practices in Toyota, to prevent resource allocation syndrome. 

7) Develop towering technical competence in all engineers → Same as the chief 
engineers, other engineers expertise is fundamental to LPDS. Toyota develops their 
engineers in-depth rather than broad; in order to preserve their competences in high 
technology and quality products. 

8) Fully integrate suppliers into the product development system → To shorten lead 
time to market, Toyota uses a so-called “black box design” in several items. Black 
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box design is the practice that suppliers do everything of the particular item for 
Toyota; from the beginning of design process until manufacturing. However, qualified 
suppliers are important to this kind of design. Consequently, Toyota manages and 
nurtures suppliers in the same way they do to the internal resources to maintain their 
high quality. 

9) Build in learning and continuous improvement → Continuous improvement is one 
of the most significant principles of Lean since the beginning in Lean manufacturing. 
Undoubtedly, learning and continuous improvement are one of the thirteen principles 
of LPDS as well. 

10) Build a culture to support excellence and relentless improvement → Any 
practices cannot be succeed in an inappropriate organizational culture. Likewise, 
LPDS cannot be effectively transformed into an organization which does not support 
continuous improvement. Toyota has been focus on this for more than half decades. 
Irrefutably, Toyota's LPDS is very successful. 

11) Adapt technology to fit your people and processes → Technology or tools are 
things that companies can buy or easily change, if they are not suitable. On the other 
hand, people and processes are hard to change. For that reason, it is important to make 
sure that technology and tools fit organization's people and process; to be able to 
enhance highly skilled and disciplined people, as well as optimized processes. 

12) Align your organization through simple, visual communication → Toyota uses 
very simple and visualize tools in their process, such as paper report, paper board in 
Obeya. They also breakdown high-level goals to meaningful objectives at working 
level; in order to give all workers the same understanding. 

13) Use powerful tools for standardization and organizational learning → Owing to 
the fact that standardization is prior to continuous improvement, LPDS cannot survive 
without standard. Accordingly, some powerful tools are needed. In Toyota, they use 
many checklists for their high quality standardization. 

 From all thirteen principles of Toyota's LPDS, the 1st to 4th  fall under the process 
subsystem, while 5th to 10th  are the people subsystem and 11th to 13th  belong to the 
technology subsystem. Like mentioned before, all of these principles work harmoniously 
together to the success of LPDS in Toyota (Morgan & Liker, 2006). 

 Derived from the generic product development process mentioned in 1.1.1, Lean 
principles can be applied to each phase of the process (Ballé, 2005). In the concept planning 
and concept development process, chief engineer plays a significant role in design and 
control the development process. Set-based concurrent engineering is used in the system 
design phase; in order to link different part of the process together through cross-functional 
team and Obeya. Standardization which is one of the main principles in LPDS is deployed in 
the detailed design phase where variability is reduced to save cost and time. Finally, in the 
last two phases, test and production ramp-up, Lean manufacturing can handle them well. 

3.1.2.2 Swedish Lean Product Development System 
 As yet, not many researches or literatures have been studied about Swedish style 
LPDS. Therefore, this is one of our research questions to analyze and fulfill Swedish LPDS 
principles by comparing our empirical findings with the existing researches. Nonetheless, we 
found two interesting publications about Swedish LPDS which we would use them to draw 
our theoretical framework of Swedish LPDS. 

 Swedes have accepted only “parts” of LPDS in both manufacturing and service 
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companies and they typically begin their LPDS transformation process with visual planning; 
as it provides better transparent and control of product development process from 
management's point of view (Holmdahl, 2010; Kristofersson & Lindeberg, 2006). Once the 
visual planning is successfully implemented in an organization, set-based design and 
knowledge management, regarding to LPDS, can be applied- because they require more 
knowledge of management and employees, as well as do not provide such a fast result as 
visual planning (Holmdahl, 2010). Nevertheless, there are various attempts to define LPDS in 
the Nordic countries and the outcomes regarding to Holmdahl (2010) are the three important 
aspects of Swedish LPDS- i.e. values, principle/ thinking/ or philosophy, and method & tools. 

• Values → It is is the opposition of waste in Lean's term. In order to reduce wastes, 
either eliminate non-value-added activities or escalate value-added activities are 
applicable (Hint et. al., 2005). This values in Swedish LPD are characterized by the 
following criteria:- 

• Respect for individual → Owing to the fact that Swedish culture has high 
level of individualism and low-level of power distance (Enkawa, 2010), they 
listen to each other and treat each other respectfully; no matter the hierarchical 
levels. People can talk to each other over organization and territorial borders. 
As a result, these lead to a search for consensus and, finally, promote a natural 
way of organizational learning and knowledge sharing (Holmdahl, 2010). 
Besides, communications promote trust in each other throughout the 
organization or even supply chain. This trust increases confidence and induces 
people to take more responsibilities over their tasks, and then comprehensive 
control can be less accordingly. 

• User focus → This criteria is the same direction the first principle of the 
original LPDS from Toyota about establishing customer-defined value 
(Morgan & Liker, 2006). However, Swedes consider further than their 
customers to users, who are the one who really use and get direct impact from 
the product. To be clearly focused on users and customers, it gives a better 
product via NPD process. Furthermore, it also an important feature in 
speeding the development process (Rowland, 2004). In Toyota, they have a 
concept called “Genchi Gamba” which means learning from experiences, so 
develop team communications, studies and even becomes customers 
themselves; in order to get the best understanding of customers' values 
(Holmdahl, 2010). Apart from end-customers, internal customers should be 
treated, somehow, the same way for better processes within organization. 
Therefor, job rotation is deployed to acquire productive and multifaceted 
pictures of working environment and customers (both internal and external) 
whom they are developing products for. 

• Focus on value creation → This is also another dimension of waste reduction 
in Lean principle. Value creation takes expression in a quest for simplicity and 
also hunts for perfections and goes on all the time (Holmdahl, 2010). 
Consequently, this leads to continuous improvement as one important aspect 
of LPD. 

• Discipline and purposefulness → Derived from respect for individual, 
Swedish people try to make themselves trustable; hence, to diminish the 
inclusive control in organization. They would attain not only colleagues and 
managements trust, but also customers and suppliers one. 
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• Principle/ Thinking/ or Philosophy → One of Japanese LPDS subsystem is also 
people (Morgan & Liker, 2006), however, this aspect of Swedish LPD acts toward 
people's ways of thinking toward Lean principles with these criteria:- 

• Visualization → With regard to the concept of “a picture shows more than a 
thousand words”, visualization becomes the basic and well-known principle of 
Swedish LPD. Benefits of visualization are that it is simpler to see the 
differences and also promote creativity which lies in experiences of pictures 
before words are set on them (Holmdahl 2010). 

• Continuous improvement → This so-called “Kaizen” in Japanese is one of 
the basic Lean principles since the very beginning of Lean manufacturing in 
Toyota. Without continuous improvement, an appropriate result of Lean 
principles cannot come up. Kaizen can apply small incremental improvement 
for a big step forward, by having Kaizen meeting daily or weekly. It also 
promotes culture called “älska avvikelser”, which means “love differences” in 
English, that every differences or wrong are seen as opportunities to improve 
by eliminate wastes once and for all (Holmdahl, 2010). 

• Learning strategy → On the contrast to planning strategy, which is claimed 
to be an illusion of control based on assumption of unchanged environment 
and all available information at that moment, learning strategy is how people 
seize and use the latest knowledge which allows mistakes and learning from 
experiences (Holmdahl, 2010). This fact of Swedish LPD learning strategy 
goes into the same direction as the Japanese ones which mistakes are 
acceptable and not treated as disaster but rather learned for possible 
improvement (Morgan & Liker, 2010). With this approach of learning 
strategy, a dynamic development of organizational learning can be achieved 
(Nonaka, 1994) with help of respect for individual as well. 

• Planning → Swedish LPDS focuses on resources and time planning rather 
than activities planning. This new way of planning has proved to reduce 
resources for projects and cover time compared to the traditional planning 
method (Holmdahl, 2010). 

• Support/ develop leadership → Following the “chief engineer” principle of 
Japanese LPDS, necessity of leadership is also presented in Swedish LPD. 
Nevertheless, Swedes use the term “coaching leadership” which means leaders 
do not own only processes, but also be responsible for teams' improvement; 
especially Scandinavian managements whom expected to be initiative, 
consensus, and work for organization's good (Holmdahl, 2010). Once the 
visualized and free flow of information and common organizational 
knowledge are at hand, the needs of formal communication are decreased. As 
a result, the more effective and faster product development process is 
attainable. 

• Standardization → Not only working procedures should be standardized; 
products and interfaces are also needed to. As aforementioned, Japanese LPDS 
cannot survive without standardization as it is prior to continuous 
improvement (Morgan & Liker, 2006). In Swedish LPDS, standardization 
comes in terms of simplification of procedures, documents and tools 
(Holmdahl, 2010). Furthermore, when some tasks are being able to solved, 
Swedes also communicate to everyone in organization and make this way of 
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problem-solving their standard. 

• Equalization → Swedes believe that people are equal in working substance in 
both individual and project by lowering work packages (Holmdahl, 2010). For 
example, engineer who takes part in the project should also have time for 
himself to develop technical competence which is also important in LPDS to 
faster NPD process; according to Japanese LPDS. It is comparable to the 
project management dilemma of balance between time for project-work and 
time for performance development within functional department (Suikki et. 
al., 2006). 

• Chief engineer → Still, Swedish LPDS requires a person who can act as 
integrator, technical staff, and management; same as the original one of 
Japanese (Holmdahl, 2010). 

• Creativity and innovativeness → Unlike Japanese LPDS, Swedish 
emphasizes more in creativity and innovation; in order to gain competitive 
advantages in the market place (Holmdahl, 2010). In relation to Swedish 
culture of high individualism and low uncertainty avoidance (Enkawa, 2010), 
Swedes seem to be more creative and challengeable than Japanese. As a result, 
Swedish LPDS are characterized by openness for new ideas and approach for 
new product development. 

• Method and tools → As stated before, Swedes usually begin their LPDS 
transformation process with visual planning due to its solid and fast results. Then, A3-
report, LAMDA-process, set-based design and standardization work are following, 
once people in the organization are getting used to Lean thinking (Holmdahl, 2010). 
 

 Another approach to Swedish LPDS was studied in a master thesis of “Lean Product 
development in Swedish Industry” by Kristofersson & Lindeberg (2006). Their study is about 
what Lean product development consists of; as a real practice in Swedish firms, and what are 
the implications for managements. In empirical findings, they studied the practice of LPDS in 
Swedish industry by exploratory investigation through case studies. To be more specific, they 
studied and interviewed representatives of eight firms with different methods; i.e. face-to-
face interview, telephone interview. Finally, Kristofersson & Lindeberg (2006) draw 
summary from their study that the Swedish firms largely viewed LPDS as a good solution to 
issue to product development lead time, predictability of product development lead time and 
lack of customer focus in product development. 

 Kristofersson & Lindeberg (2006) also found that LPDS in Swedish industry is more 
focus on the techniques, rather than its philosophy or its label; however, it does not mean that 
the philosophy or label is insignificant. However, they mentioned that the role of LPDS as a 
label is difficult to draw conclusions from their study. Thus, they proposed common 
components or techniques in their study on Swedish’s LPD practice as following:- 

1. Formalized cadence 

2. Visualization (whiteboard) with weekly meeting 

3. Formal project priorities 

4. Reducing number of ongoing projects 

5. Standardization of processes 

6. Value stream mapping 
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7. Giving marketing a stronger formal position 

8. Measures to increase concurrency and cross-functionality 

 The core technique from most surveyed firms is referring to is the “Pulse” in LPDS 
which was spreading rapidly since it was introduced by SCANIA in 2003 (Kristofersson & 
Lindeberg, 2006). The goal of Pulse is to achieve formalized cadence, mainly through the 
introduction of a visualization board and the weekly meetings. It was mentioned that the 
formalized cadence, which is a method for rescheduling elimination and predictability 
generation in development work by imposing and sticking to a regular schedule. The 
visualization board and weekly meeting is mostly applied by studied firms. Moreover, the 
formalized priority settings aid LPDS in terms of rearrange and comprehend management of 
tasks. This technique of Swedish LPDS mentioned by Kristofersson & Lindeberg (2006) can 
be compared to the portfolio management (Cooper & Edgett, 2003) of project management 
theory, as it tries to prioritize the on-going projects in a department and aims to avoid 
rescheduling the projects as much as possible. However, advantages of visualization are 
being used significantly in this Pulse technique of LPDS as shown in figure 7 

 
 

Figure 7: Visualization in LPDS (Kristofersson & Lindeberg, 2006) 
 
 Previously, the product development organization may be seen as a black box, but the 
visualization method helps to create an outstanding increasing in transparency on projects 
progress, priorities and general resources supplying for projects. Overall, cross-functional 
weekly meeting or other meetings in front of this visualization tool, many decisions can be 
taken immediately thus it help speed up the decision time to some extents. Consequently, 
creation of predictability sense, cross-functionality and joint understanding throughout the 
product development process will appeared (Kristofersson & Lindeberg, 2006). 

 Cross-functionality and concurrent engineering may not need to be directly promoted 
by managers, but they will emerge naturally if synchronization points and project priorities 
are communicated clearly enough to the product development team and good review forms 
are well managed. In order to avoid the lack of customer focus in product development, 
stronger position of marketing is promoted. Moreover, components of reducing number of 
ongoing projects, standardization of processes, and value stream mapping were also used to 
aid the concept of waste elimination and issues from product development lead time 
(Kristofersson & Lindeberg, 2006). 

 Finally, the combination of Swedish LPDS principles from two literatures can be 
concluded as exhibited in table 1. We would set this integrated Swedish LPDS as a 
theoretical framework for Swedish LPDS in our study. 



33 

 

Table 1: Swedish LPDS from literature (Holmdahl, 2010;  Kristofersson & Lindeberg, 2006) 

Dimensions of Principles Swedish LPDS Principles 

Visualization Formalized cadence models by visualization; help prioritizing and 
reducing number of ongoing projects 

Standard and flexibility Standardization of processes 

Development team structure Measures to increase concurrency and cross-functionality 

Focus for value definition 
User focus and minimize distance between customers and PD-team / 
Giving marketing a stronger formal position / Focus on value creation 
and value stream mapping 

Purposes and strategies 
Discipline and purposefulness; promote trust in each other throughout 
the supply chain / Respect for individual, which leads to 
organizational learning and knowledge sharing 

Improvement Continuous improvement (Kaizen) 

Competence and knowledge 
management Learning strategy which support Kaizen and Lean 

Planning style for product 
development Planning; focus on resources and time, not activities 

Control system and leadership Support/develop leadership and Chief engineer 

Balance of work Equalization between working substance of individual and project 

Creativity Enhance creativity and innovativeness 

3.1.2.3 Other reviews of Lean thinking in new product development  
 Karlsson & Åhlström (1996) propose LPDS techniques, which are required to 
approach interrelated techniques as elements of a logical whole, include:-  

• Suppliers involvement → Normally, “black box engineering” , which means 
suppliers are involved in a  project since the beginning and responsible for 
developing complete modules of components; instead of getting detailed design 
specifications for the subcontracted parts, should be used. 

• Cross-functional teams → Owing to the fact that this LPDS technique aims to 
integrate all functional experts from the beginning to provide different kinds of 
input throughout all different phases, cross-functional team is an important 
concept to achieve such a flawless process of NPD project.  

• Simultaneous engineering → They explain it as several activities or processes in 
development efforts which are performed in parallel and overlapping. 

• More focus on integration of activities than co-ordination → Instead of using 
special resources or specific functions in coordination (e.g. activities in product 
planning or connection of functions), direct contacts and meetings are preferred. 
Consequently, an integrated product development team can happen due to 
physical closeness, which comes up when people working together. 

• Team structure → They expected that at least a heavy weight team structure 
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should be used in a Lean project. With this type of team structure, a project 
manager have direct access to the team and is responsible for works of all those 
involved; as it would improve communication, facilitate commitment to the 
project, and better in cross-functional problem solving. 

• Strategic management – The project should be managed via visions and 
objectives manners rather than detailed specifications. 

 Another perspective of applying Lean idea is an establishment of modular product 
design which is considered as an execution of the Lean concept in NPD (Cloke, 2000). The 
modular design helps firms develop family of products based on certain product platforms 
and enable reusing some elements (e.g. designs, customer need’s information, and 
technology) for future modifications. Also, it would be more helpful, if designed products are 
able to include components which are easily to outsource or commercially available. 
Therefore, the implementation of Lean in NPD process can be supported by maximizing 
reusing of standard parts and apply flexible technology as well as adaptable manufacturing 
system. This modular design is popular in automobile and electronic industries; however, it 
can be applied to board industries (Cloke, 2000).  

 There are also studies in tools supporting the Lean idea in new product development 
in term of information technology (IT). Moreover, this would be quite necessary in case that 
the development project is supported by global development teams. The IT (e.g. document 
controlling system, central databases, system for knowledge based integration, system for 
project management, CAD system, data sharing and communication tools via website/online 
based) plays an important role in coordination throughout NPD process; in order to facilitate 
the flow and pull of information and data throughout all related processes (Haque & James-
Moore, 2004; Londono et al., 1992).  

 Furthermore, according to Gould (2006), IT is a key to product life-cycle 
management (PLM) which helps arranging and performing associated business processes 
effectively within firms and between internal and external throughout the whole supply chain. 
The PLM is a system corresponding to Lean idea in eliminating wastes, risk of errors, and 
wasted time. With the help of 5 elements of PLM system (Gould, 2006):- 

1. Process structure which can cope with business complexities → Thus, it is 
recommended to apply and define development phases, milestones, and 
deliverable in standard formats, for example, using a template-driven 
processes as a working version of a new product program for facilitating both 
standardization and productivity. 

2. Visual management → It aids a way to check the progress and status of NPD 
project, for example, dashboards with real-time updating on activities to 
eliminate waste from fault information or/and duplicated tasks/processes. 

3. Knowledge Management → This is to manage and control only one version 
of the knowledge and fact associated to process information. By doing this, it 
provides benefits of avoiding errors and coordination achievement.  

4. Process flexibility → It helps to ease adaptability of processes; as for changes 
(or new) business conditions. Besides, it supports Lean initiatives in NPD and 
planning for continuous improvement. 

5. Internet-based application → This kind of application is used to reduce 
limitations of conventional systems and it also helps enabling better and faster 
communication, collaboration, and coordination. 
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3.1.2.4 Comparison of various perspectives of LPDS 
 According to all LPDS theories aforementioned, the comparison of several LPDS 
models can be done by categorized them into three groups- i.e. Japanese LPDS, Swedish 
LPDS, and Other perspectives of LPDS. Table 2 illustrates the similarities and differences of 
these three viewpoints of LPDS. According to the table 2, it can be seen that Japanese LPDS 
is more detailed and emphasizes more on methods compared to the Swedish one. 

Table 2: Comparison of various perspectives of LPDS 

Dimensions of Principles Japanese LPDS (Morgan & Liker, 
2006) 

Swedish LPDS (Holmdahl, 2010;  
Kristofersson & Lindeberg, 2006) 

Other perspectives of LPDS (Cloke, 
2000; Gould, 2000; Karlsson & 

Åhlström, 1996) 

Focus for value definition Customer-defined value 

User-focus and minimize distance 
between customers and PD-team / 

Giving marketing a stronger formal 
position 

- 

Product development process Front-load of product development 
process - Simultaneous engineering 

Planning style for product development Leveled product development process Planning; focus on resources and time, 
not activities 

More focus on integration of activities 
than co-ordination 

Standard and flexibility Standardization Standardization of processes Process flexibility/maximization of 
standard parts 

Control system and leadership Chief engineer system Support/develop leadership and chief 
engineer - 

Development team structure Balance functional expertise and cross-
functional integration 

Measures to increase concurrency and 
cross-functionality Team structure/cross-functional teams 

Competences and knowledge 
management 

Develop towering technical 
competence 

Learning strategy which support 
Kaizen and Lean Knowledge management 

Suppliers involvement Fully integrate suppliers - Suppliers involvement 

Improvement Learning and continuous improvement Continuous improvement - 

Purposes and strategies  Culture which supports relentless 
improvement 

Discipline and purposefulness /Respect 
for individual/Learning strategy Strategic management 

Product life-cycle Adapt technology to fit people and 
processes - Using IT to promote product life-cycle 

management 

Visualization Simple and visual communication Visualization and formal project 
priorities Visual management 

Tools Powerful tools for standardization and 
organizational learning - - 

Balance of work - Equalization between working 
substance of individual and project - 

Creativity - Enhance creativity and innovativeness - 

Product design  techniques - - Utilization of PD techniques (e.g. 
modularization) 
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3.2 Culture effects on LPDS 

3.2.1 Issues experienced in Japanese (Toyota) Lean from different cultures  
 Toyota product development is a true system approach which effectively integrates 
people, processes, and technology as a socio-technical system (Morgan & Liker, 2006). 
Therefore, culture plays a significant role in transformation process of this kind of system, 
since it deals with people's belief and behavior. Likewise, some examples, that Toyota 
encountered in transferring unique blend of Toyota and Japanese culture to the engineers in 
USA during their globalization of the Toyota way (Morgan & Liker, 2006), are as following:- 

 The first example is related to the transferring of Hansai. Hansai can be generally 
translated as reflection, but it means much more than that to to Japanese people. The Hansai 
in Japanese aspect is about responsibilities for problems of employees, feel really sorry on 
their mistakes and also explanation in corrective action reports. Thereby, when a Japanese 
manager find a mistake or weakness in a project, he expects that it is a constructive chance 
for improvement. However, American Toyota employees do not take it that way. The 
American seem to expect praise for all good things they have done, but they do not expect to 
get or listen to accept harsh criticisms for their failures or weaknesses; however, the Japanese 
do not see that such a compliment is benefit to the continuous improvement. For that reason, 
transferring the feeling of Hansai to the American employees needs time for them to adapt 
themselves with high expectation from Japanese managers. Moreover, Japanese managers 
themselves need to learn how to balance positive and negative feedback when work with 
American.  

 They also have problems with individual and group rewards. In Japan, people feel 
embarrass if they singled for the praise, for example, they might response like “it was the 
team that accomplished this, not me personally”. On the other hand, American people seem 
to expect on receiving this praise individually. Therefor, Toyota needs to initiate an individual 
based reward as well as individual performance measurement in USA. 

 More insightful on issues experienced from Mehri (2006), who is an American and 
had the real working experience at Toyota, will be discussed here. His discussion about 
corporate cultures at Toyota and impacts of the TPS system (Toyota Production System) on 
product innovation, product development, team collaboration, health and safety, management 
strategies, and employee morale, can be described as below. 
 

• Creativity lacking in product development → A tied firmly to Japanese culture at 
Toyota with a rigid management culture lead to no room for expressing basic 
creativity in the design process; even when engineers attempted to brainstorm for new 
ideas, the cultural and organizational structures limited their creativity. The firm relies 
too much on outside expertise and creativity e.g. uses information from dealers and 
industry key technologies to realize innovation. Ways they manage their problem 
solving are not encourage abstract concepts but instead a focus on detail was required. 
At Toyota, often they concrete information that could be only validated through 
previous designs was considered acceptable for discussion. Moreover, with the Toyota 
way, strict directions of their superiors can obstruct engineers to “think outside the 
box”. 

• Low teams collaboration → The perception of TPS is that engineers work in groups 
with well collaborative and collective knowledge to encourage innovation. However, 
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in the reality, working in teams at the company represent rigidly defined groups of 
employees who take direction from managers and work independently from the other 
team members; without much consultation or collaboration among them. This results 
in lack of free information flow and open conversations. Also, all engineers work in 
groups of three or four people for different components with quite limited relevance 
or contact to the other groups; even they are all suppose to work collaboratively on 
the same product. This reflects high pressure for employees in Mehri's view.  

• Poor workers health and safety → Mehri (2006) argued strongly that a commitment 
to safety at Toyota was proclaimed can be found everywhere such as hallway, and 
desk, however, he witnessed that it represented just for a public relation gesture. For 
example, when there is an accident happened, there will be someone record on a 
report and safety improvement procedure will be discussed in the meeting, however, 
it usually turns out that nothing has changed. Furthermore, there is an effect to fake 
employees’ reports on the accident; in order to prevent managers from losing their 
face in the public. This is, to some extent, also related to the high hierarchy culture. 
Mehri (2006) also stated that most Japanese engineers, who are men, are the center 
and leader of families. With the unbalance between work and life as well as the highly 
rigid structure, this leads the Japanese engineers work too hard and give low priority 
and attention to their families. 

• Highly controlled social order → At Toyota in Japan, Mehri (2006) experienced 
several social controls in his work environment including high hierarchy, inequity, 
and also specific norms which appeared in Japanese culture. It is no privacy at all 
because there everyone sits facing each other in the open area and also, the desks are 
arranged according to the rank or position. Lacking of walls in the working space may 
help the firm to encourage communication, particularly during technical discussions; 
however, this work environment displayed distinctions of rank and facilitated upper 
level employees to control over lower level employees directly all the time.  

3.2.2 Japanese and Swedish culture 
 Derived from the transformation problems of LPDS due to cultures in 3.2.1, we try to 
root out Japanese and Swedish cultures; in order to see the similarities and differences. 
According to Oudhuis & Olsson (2007) and their study of “Vi kan aldrig bli japaner” 
(translated in English as “We can never be Japanese”), it is fundamentally related to a study 
of what happened after a Swedish company was owned by a Japanese owner. Differences of 
organizational culture between Japanese and Swedish, which is also reflected in the 
differences between the Japanese owner and corporate culture of Swedish company, will be 
described by interpretation and translation into English as following:- 

• Hierarchical level and power distance → The system of hierarchy is more stated in 
Japan than in Sweden. In Japanese working life, it is important to establish who the 
hierarchical superior is. People in lower rank or less power are expected to obey and 
not question on decisions and orders, which they received from higher superiors. In 
similar way, a respected for the elderly in both community and Japanese working life 
is to be maintained and reserved. This also supports Enkawa (2010) on the high 
power distance of Japanese which in contrast with the low power distance of Swedes. 

• Decision making style → According to Japanese people, any decisions need to be 
coordinated with supervisors first before decide, but it takes too much time according 
to Swedish standard. Another importance aspect for decision-making is that Japanese 
focuses so much in details; also to the minor decision. On the contrary, Swedes 
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consider this character as time consuming and possibility to delay the decision 
making. 

• Public embarrassment → Another difference is that Japanese people care a lot about 
their embarrassment in the public. In a meeting between Japanese and Swedes, it may 
lead to silent and collapse of the meeting, if there is a question that question cannot be 
answered by the Japanese. 

• Collaboration between production and office → Participation from the production 
staff is lower in Japan, as well as power at work. The proportion of officers is also 
significantly higher in Japan than in Sweden. This can also be linked to the high 
hierarchical level and power distance of Japanese as aforementioned (Enkawa, 2010; 
Mehri, 2006) 

• Work-life balance → In Japan, work comes as first priority while family and leisure 
time are not much important. This is very different from Swedish culture which pays 
attention on family and leisure time more than work. This is one of the most 
important differences between Japanese and Swedish as we have seen issues before 
from Morgan & Liker (2006). 

 Nevertheless, there are also similarities between both cultures mentioned by Oudhuis 
& Olsson (2007), one is a character of conflict avoidance, which helps smoothen cooperation 
and addressed conflicts are putted away. Also, the character of long-term responsibility which 
appears in Japanese culture can be matched well with service mentality that exists in Swedish 
culture, even if it seems to show that Japanese has considerably longer view than Swedes. 

 In the following table 3, we tried to map various perspectives of cultural effects in 
LPDS transformation; mostly compared between Japanese and Swedish. The study of 
Enkawa (2010), which we described in the introduction part, was also taken into account 
together with the literatures we mentioned in 3.2.1 and 3.2.2. According to the below table, 
we cannot connect the public embarrassment and conflict avoidance (Oudhuis & Olsson, 
2007) to the culture mentioned by Enkawa (2010) and also cannot map with the experienced 
issues (Mehri, 2006; Morgan & Liker, 2006). However, Oudhuis & Olsson (2007) did not 
mention anything related to uncertainty avoidance or creativity lacking and masculinity in 
family life of Japanese, which they were existed in Enkawa (2010) and Mehri (2006) 
respectively.  
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Table 3: Comparison of various perspectives of cultural 

Cultural perspectives 

Dimension 

Linked to Hofstede's (1995, 2004) culture 
score   

in Enkawa (2010) 

Linked to Oudhuis & Olsson 
(2007)  Compared with the experienced 

issues (Mehri, 2006; Morgan & 
Liker, 2006) 

Japanese 
(JP)  USA Swedish 

 (SW)  Japanese Swedish 

Power distance Higher 

Higher than 
SW but 

lower than 
JP 

Lower 

Hierarchical level and power 
distance 

• Highly controlled social with high 
hierarchy and inequity 
• Authority by ages 
• Pressure on employee lead to fake 
employee report on health and safety 
issues 
• Decision making need to ask superior 
first 
• Rigid organization structure and 
working environment divided by 
position 
• Work-life balance issue mentioned in 
Toyota (US) and also Japanese people 
work so hard and give low priority on 
their family in Toyota (Japan) 

High Low 

Collaboration between  
production staffs and officers 

Low High 

Work-Life balance  

Unbalance Balance 

Masculinity  Higher 

Higher than 
SW but 

lower than 
JP 

Lower  • Japanese engineers (male) are as the 
center and leader of the family.  

Uncertainty avoidance Higher 

Higher than 
SW but 

lower than 
JP 

Lower  
•Creativity lacking in product 
development by always depend on 
existing idea 

Individualism Lower Higher than 
JP and SW Higher 

Mostly in 
group 

(considered in 
Decision 
making ) 

Can be both in 
group and 
individual 

(considered in 
Decision 
making ) 

• Decision making need to make in 
group 
• Issue in rewarding type in Toyota 
(US) 
• Creativity lacking in product 
development by always depend on 
existing idea 
• Even JP claimed for low 
individualism but it appears that there 
is low team collaboration in reality 

Public embarrassment  Appeared Not Appeared  

Conflict avoidance  Appeared Appeared  
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3.2.3 Creativity, time efficiency and slack in NPD 
 Apart from cultural dimensions described in 3.2.2, other criteria which have effects on 
NPD are creativity and time. Here, we try to present the similarities and differences between 
Japanese and Swedish (or Western) style of creativity, time efficiency and slack in NPD. 

 New products or unique solutions which meet customer requirements and 
specifications can be considered as effective development projects. Thus, achieving 
effectiveness in NPD project depends on the degree of creativity of the team involved 
(Kratzer et al., 2008). Likewise, creativity is one of important factors in NPD (Trott, 2008). 
Regarding the differences in creativity between Japanese and western organizations are 
rooted in their education systems. As stated earlier in the introduction part, Proctor et al. 
(2004) mentioned that Japanese creativity is more in incremental manner, while the western 
one is in the opposite. For that reason, it is possible that Japanese culture might hinder some 
creative insights because of their education system which teach people to learn and adapt 
from experiences instead of begin from nothing. However, its incremental characteristic can 
benefit in lead time reduction and even help to derive ideas from existing concepts. 
Moreover, it can be seen in western organizations that innovation is about putting together 
diverse information before try to generate new concepts, but employees’ commitment to 
companies and their missions are of importance in Japan (Glor, 1998; Proctor et al., 2004). 

 Furthermore, conversion of tacit to explicit knowledge takes place primarily at the 
group level in Japan and knowledge in organization is more in tacit form, which is in the 
opposite in the west (Nonaka & Takeuchi, 1995; Proctor et al., 2004). Proctor et al.(2004) 
suggested that the incremental creativity, that appears in Japan, generally lacked of paradigm 
breakthroughs, which helps participants to develop fantasies that may help them generate 
very novel ideas. Hence, paradigm stretching and breaking techniques are required; in order 
to stimulate into that direction. The techniques are associated with encouraging participants 
to widen their limits of perceived problems by considering unrelated information and forcing 
association to generate new ideas. Examples of those approaches are metaphor, object 
stimulation and heuristic idea techniques. Those approaches of paradigm stretching and 
breaking techniques are nature of creativity and the contexts and appropriateness of creative 
problem-solving techniques that experienced in the West. 

 Regarding to Proctor et al. (2004), there are four elements which should be focused in 
incremental creativity characteristic. The first element is team work which people are 
connected together by the same commitment; not only internal people in organization, but 
also the external ones (e.g. suppliers). The decision making should be done together in the 
group and the team members should be encouraged to feel commitment, professional pride, 
and responsibility to do good jobs. This also promotes incremental continuous improvement. 
The second element is communication to maintain good relationship among members. 
Authority comes with ages and dedication. However, to improve down-top communication, 
the using of feedback or sending suggestion from every level should be applied. The third 
element is training, which is important to skill improvement by adopting quality control 
techniques- such as on the job training. The last element is process. Japanese try to control 
the whole process by using as less resources as possible to fulfill customer requirements. In 
short, it is clear that Japanese companies are good at knowledge creation by teamwork 
development with an effective process of training and communication. 

 Likewise, this conclusion supports the experiences of Mehri (2006) at Toyota (Japan) 
about the creativity inside Japanese organization, which is lacked of breakthrough creativity 
as they were always applied the existing ideas or modifying from last design in their PD. 
However, the teamwork means by Proctor et al. (2004) may too optimistic, if we compare 
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with Mehri (2006) that the actual team working in Toyota (Japan) is more of separate and 
independent. Also, there is not much consultation or collaboration among team members 
even they are developing the same product. 

 According to Liker (2006), time efficiency was mentioned as one of main benefits 
from the implementation of Japanese (Toyota) LPDS. For example, LPDS can help reducing 
lead time and costs, increasing quality by shorten the development time and diminishing 
wasted time caused from non-value-added activities. In NPD environment, we should 
consider dilemma between time pressure and creativity (e.g. short development time in NPD 
project) because it would be difficult to have a lot of creativity under a short period of time. 
Nonetheless, time pressure affects creativity in different ways depending on situations that 
allows people to focus on their work, communication among team members, or undermine 
creative thinking in other ways (Amabile et. al., 2002). The following table 4 shows a 
relationship between creativity and time pressure. Each quadrant explains on its characteristic 
and also feeling that the people have in each situation. 

Table 4: The relationship between creativity and time pressure (Amabile et. al., 2002) 
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Creative thinking under low time pressure is 
more likely when people feel as if they are on 
an expedition. 
 
They: 

- show creative thinking that is more 
oriented toward generating or exploring 
ideas than identifying problems. 
- tend to collaborate with one person rather 
than with a group. 

Creative thinking under extreme time pressure is 
more likely when people feel as if they are on a 
mission.  
 
They: 

-  can focus on one activity for a significant 
part of the day because they are undisturbed 
or protected. 
- believe that they are doing important work 
and report feeling positively challenged by 
and involved in the work. 
- show creative thinking that is equally 
oriented toward identifying problems and 
generating or exploring ideas. 

L
ow

 

Creative thinking under low time 
pressure is unlikely when people feel 
as if they are on autopilot. 
 
They: 

-  receive little encouragement from senior 
management to be creative. 
- tend to have more meetings and 
discussions with groups rather than with 
individuals. 
-  engage in less collaborative work overall. 

Creative thinking under extreme time pressure is 
unlikely when people feel as if they are on a 
treadmill.  
 
They: 

-  feel distracted 
- experience a highly fragmented workday, 
with many different activities. 
- don't get the sense that the work they are 
doing is important. 
- feel more pressed for time than when they 
are "on a mission" even though they work 
the same number of hours. 
- tend to have more meetings and 
discussions with groups rather than with 
individuals. 
- experience lots of last-minute changes in 
their plans and schedules. 

 

 Moreover, Amabile et. al. (2002) suggested several management implications to foster 
the creativity. First, management should avoid extreme time pressure whenever possible, 
especially in the need of learning, exploration and idea generation as well as experimentation 
of new concepts. Second, low time pressure is not always support more creativity, however, it 
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does when people are encouraged for learning and demanding to play with ideas, Therefore, 
sense of urgency on their tasks is important. Third, in the situation that time pressure cannot 
be avoided, management should protect people who need to be creative with their jobs from 
other interruptions and unrelated demands; to let them concentrate on the real work and 
reduce their time fragmentation. In addition, creativity can be supported in tight time 
pressure, if management provides understandable reasons to employees to make them feel 
that they are on an important mission rather than pressure from unreasonable deadlines. 
Forth, it is possible that excess of obligatory group meetings may contribute to feeling of 
fragmentation and wasted time, so management should also stimulate one-on-one 
collaboration and discussion. Finally, if managers minimize abrupt changes in scheduled 
activities and plans, it would be better for people to concentrate on their work. 

 Several interesting practices which support creativity in NPD cross-functional team in 
order to encourage speed to market and better innovative product were studied and proposed 
by Bunduchi (2009). First, open and frequent communication among team members 
enhances sharing of volume and diversity of information, job cohesion, reduce 
misunderstandings and leads to better decision making. Second, the team should have attitude 
to take risks because it affects willingness of them to pursue untried ideas. Third, Top 
management support is critical to achieve necessary resources in both political and financial 
aspects. Otherwise, more time is required in resources negotiation and allocation; which 
means longer lead time of NPD project. Fourth, organization should promote an appropriate 
level of organizational slack for NPD projects, which can be referred to as differences 
between currently needed resources and total available resources. To generate commitment 
and involvement in an innovation process by supplying employees with “idea time”, helps 
generate inventive ideas and factors that turn these ideas into products. It is difficult to create 
knowledge if the members are under intense time pressure, but plenty of time does not make 
knowledge creation happen automatically. Organization must also give the members room to 
develop and collaborate as well. 

 Regarding to the relationship between organizational slack and innovation, we can 
imagine that if the slack is reduced, knowledge creation is affected, so firms should not think 
about organizational slack in general level but rather understand and consider different 
categories of slack and its influence on innovativeness in NPD project (Richtnér & Åhlström, 
2006). They redefined two categories of organizational slack and proposed two influences as 
following:- 

Two categories: 

• Project deliverables slack → It refers to possibility to depart from the promised 
delivery of projects, in terms of deadline and/or product functionality. 

• Human competence slack → It is a level of collective competences or skills of 
project members. 

Two influencing factors 

• Customer interaction → The interaction between project team and its customers 
influences organizational slack in NPD projects. Members in the project may have 
little time to interact and experiment, which effect in less room for knowledge 
creation. However, when to involve customers to the NPD project is also needed to 
consider wisely; same as an issue of timing to sign a contract with customers. 

• Top management → This is related to top management controls over a project, 
which influences organizational slack in NPD projects through autonomy they 
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granted to the team. It has direct effect to both project deliverables and human 
competence slack categories. While top management control increases, subtle control 
of the team member decreases. As a result, less freedom is given to the project team, 
since top management does not delegate proper responsibility to them. In conclusion, 
extensive involvement with formal control from top management can harm autonomy 
of the team and consume time of the project. On the contrary, too less top 
management control can also be unsupportive as the team may lack of guidance and 
feedback. 

 As in our reviewing of practices that firms used to foster creativity in this section, 
various literatures provide knowledge in different perspectives. Thus, in the figure 8, we 
synchronize and link them by defining their relationships. According to the figure 8, there are 
four elements in creativity emphasized by Proctor et al. (2004). They can be linked to the 
practices to foster creativity (Bunduchi, 2009), in which each practice promotes various 
elements differently. It can be seen that only top management support seems to enhance all 
elements, while the risk taking attitude seems not to enhance Proctor et. al.'s elements 
directly but it pushes development team to take more risks when pursue new ideas instead. 
Also, it appears explicitly that organization slack gets influenced from top management and 
customer interaction (Richtnér & Åhlström, 2006). Moreover, both might affect the practice 
in risk taking attitude because risk pursuing idea would need the support on resources and 
also the customer interaction may bias the NPD team's attitude. According to Amabile et. al. 
(2002), their management implication would affect to top management supports and practices 
as a guideline for fostering creativity under time pressure. 

 

Figure 8: Synchronization of literatures about creativity fostering 
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3.3 Managing changes in LPDS transformation 
 In every transformation process, there are always changes in organization; same as 
LPDS. Therefore, we also frame a theory about general change management and a specific 
study on change management for LPDS transformation in this section. 

The study of Lovén (1999) reviewed that organization change (e.g. implementation of 
TQM, Lean production, new technology, etc.) directly affects to employees, who directly 
participate in the change. They may have negative attitudes and behaviors of inertia and 
resistance to the change. Furthermore, they could be reluctant to learn a new system of 
working and wonder how it would be benefit to them on personal perspectives (Lovén, 
1999). Moreover, the enactment of inertia can happen in any change projects, for example, 
users concerned about change from using legacy systems, which they were familiar, to the 
new system, which they need to change their way of work (Boudreau & Robey, 2005). Also, 
employees may not want to learn new or additional tasks; neither develops themselves nor 
sufficiently changes the work (Lovén, 1999). Therefore, employees' behaviors are very 
important: those who are open to the change and willing to learn a new process of working 
will adapt quickly, whereas those who think that a new system implementation is a loss of 
time and prefer stuck to the old system will hardly get into the change (Boudreau & Robey, 
2005). In conclusion, the process of change should integrate technology, organization as well 
as human actors (Lovén, 1999). 

 Regarding the resistances, Nahavandi (2009) explains on six solutions that firm or 
change project leaders normally apply to manage changes when implement or transform new 
systems or management principles into their organizations. 

• Education and communication → This solution normally provides information and 
training through a variety of means including newsletters, training, or face-to-face 
communication and announcements. 

• Facilitation and support → They are highly effective in fear reduction by actively 
involving, listening and communicating in forms of counseling and support for 
followers; such as time providing, resources, money. 

• Participation and involvement → It is the most effective method of building 
commitment to changes which relies on input from people affected by the changes 
before plan and implement them. 

• Negotiation and agreement → In exchange for acceptance of changes, incentives 
and trade-offs should be offered. This leads to compromising; in order to get the most 
suitable results for those changes.   

• Manipulation and co-optation → Employees' attention on other factors is in focus 
with hope to bypass resistance or get them on-board by bribing them. 

• Coercion → It is a force to push through the resistance and relies on fear and threat 

 According to these six solutions, more than one can be applied on the same time. 
Furthermore, coercion, manipulation and co-optation methods may faster the process with the 
radical change; however, they may lead to moral problems which lead to higher resistance to 
change. The other methods of education, communication, participation and involvement are 
the good in providing information, building high commitment and motivation, as well as 
supporting workshop, group or individual training and announcements; in order to slowly 
change behavior and create common understanding. However, these solutions are in 
incremental aspect to change, time consumption and may increase intense on project 
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schedule. Besides, top management should provide commitment, clear understanding, and 
enough resources to changes in organization. Last but not least, organizational culture also 
effects the changes vitally in terms of making changes happen; as culture reflects common 
behavior of people in the organization (Navahandi, 2009). Also, an interesting survey 
conducted on leadership behavior in 80 countries involving approximately 30,000 managers, 
concluded that directive leadership has more negative impact in individualistic cultures than 
collectivistic cultures (Wendt et al, 2009). 

 According to Karlsson & Åhlström (1996), two kinds of factors; i.e. hindering and 
supporting factors should be taken to account for the most effective way of LPDS 
transformation. Precisely, we should try to remove the hindering factors, which ordinary 
make LPDS transformation slower and harder. In contrast, we should sustain the supporting 
factors to ease, strengthen, and facilitate success of LPDS transformation.  These two types 
of factors were analyzed and summarized by Karlsson & Åhlström (1996). The hindering 
factors, which obstruct the process of LPDS transformation including the firm too focus on  
R&D department in development creates difficulties in achieving cross-functional 
integration, the simultaneous engineering is paradoxical to the individual engineers, the 
coordination of the lean project creates a time-consuming meeting activity, the requests for 
detailed design specifications disturb the visionary-led projects, and also the ambitions to 
maintain a flexible relationship with suppliers coupled with a demand for known costs, 
obstructs a black box engineering relationship. In contrast, the supporting factor, which 
facilitate the process of LPDS transformation including putting Lean buffer in the schedules, 
the close cooperation with a qualified customer can help in transformation process, the higher 
competence of individual engineers aid in LPDS transformation, the top management 
commitment and support, and also the regular gatherings with management representatives 
from different functions is crucial. 

 Moreover, it can be implied that firms should continue improving their organizational 
practices in a direction indicated by LPDS (Karlsson & Åhlström, 1996). They also 
mentioned five organizational practices that are needed for successful LPDS transformation 
for NPD processes. The five practices consisting of a sufficient time spent on creating an 
understanding of the full concept, a cross-functional focus throughout the organization, 
created by regular gatherings with management representatives from different functions, a 
continuous concretizing of product functions and manufacturing processes, coupled with lean 
buffers, a combination of strategic management by objectives with a hierarchical breakdown 
of these objectives, and also a close cooperation with customers and suppliers, where 
suppliers are appropriately remunerated. 
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CHAPTER 4: EMPIRICAL FINDINGS 
4.1 Pros and Cons of LPDS 
 The interview shows that LPDS seems to have advantages in its principles as well as 
its basic tools (e.g. visualization, standardization, continuous improvement). All interviewees 
agree that visual planning plays a significant role in formal projects prioritization, 
transparency information sharing among teams and systematic decision-making. The PhD 
student mentioned that visual planning encouraged face-to-face discussion, and employees 
talked about something important while discussing in front of the whiteboard. Moreover, the 
representative from company B also stressed that the systematic decision making was 
achieved by NPD team data interpretation based on facts not by hypotheses. He also 
experienced that LPDS promoted zero defects which arose from better information of 
products; then leaded to better processes which supported complex product systems and 
creativity. The manager from company A stated that Lean was like a religion. If people 
believe in Lean, it would work for them; as Lean changes the way they think and behave. In 
conclusion, all interviewees indicated that LPDS did not have anything wrong in its 
principles; however, it depended on how people interpret and adopt those principles in their 
organizations. This leads to the cons of LPDS which are described further. 

 Every interviewee agreed that LPDS cons were in its method level, which varied on 
how people interpreted and transform LPDS principles into their organizations. The 
representative from company A stated that if there are disadvantages of LPDS, it might be 
that no one knows exactly what it is and its theories are built mostly by guessing. Also, the 
representative from company B said that he could not see disadvantages in LPDS principles, 
but rather in practical of how people transformed them to suit their NPD systems; as he said 
that...  

''It is easier to go with wrong things. For example, organization can misinterpret Lean 
principles by directly apply Toyota's principles without modification'' 

 Moreover, the consultant mentioned that tools of LPDS might not be usable with any 
kinds of product development; e.g. software products. For example, applying agile or scrum 
method in software product development would be more suitable in his opinion. He also 
emphasized that LPDS was not for everyone as it required money and high technical 
expertise. 

“You need to have enough engineers and money to be able to do it. LPDS might not suitable 
for the completely new products.” 

  According to the PhD student, he suggested that companies were always hard to 
change and stuck in paradigm. Furthermore, special and new leadership style was required 
for LPDS, since it was not to control people like the traditional one but more in forms of 
coaching. Consequently, the firms need to change their organizational behavior to fit the Lean 
way prior to the LPDS transformation. Although, set-based concurrent engineering helps 
reducing the fuzzy-front end, it needs lots of money  and suits well on component level rather 
than on system level. Besides, issues from multi-projects environment might lead to even 
harder implementation of the set-based engineering. 

 Regarding to the cons of LPDS on time pressure and creativity, all of our interviewees 
did not think that LPDS had bad effects on creativity but all mentioned that the creativity and 
Lean should be categorized into different things. LPDS aims more on achieving efficiency in 
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NPD not creativity.  However, all of them also mentioned their point of views on the Swedish 
cultural effects on the creativity in LPDS and how they preserved or fostered creativity in 
LPDS in 4.2.2.3. 

4.2 Swedish LPDS  

4.2.1 Characteristics 
 As for Swedish LPDS characteristics, some similarities and differences from the 
original ones of Japanese have been theoretically demonstrated in 3.1.2.4. In empirical data 
gathering, we used both interview and questionnaire; in order to generate the typical Swedish 
LPDS characteristics. Table 5 below represents our questionnaire results, which we obtain 
from our interviewees' rating against the principles in the published literatures of Swedish 
LPDS (Holmdahl, 2010; Kristofersson & Lindeberg, 2006). The 'X' shows to which degrees 
that each respondent has seen or used the principles in their LPDS transformation.  

Table 5: Swedish LPDS principles from literatures rated by respondents 

Swedish LPDS Principles 
Rating 

3 2 1 0 Average 

Formalized cadence models (Cadence is a method for eliminating rescheduling 
and generating predictability in the development work) For example, the use of 
visualization (whiteboard) with weekly meeting 

XXXX    3 

Formal project priorities  XXX  X 1.5 

Reducing number of ongoing projects   XXXX  1 

Standardization of processes XXX  X  2.5 

Focus on value creation and value stream mapping X XX X  2 

Giving marketing a stronger formal position   XXX X 0.75 

Measures to increase concurrency and cross-functionality X XX X  2 

Respect for individual, which leads to organizational learning and knowledge 
sharing XX X X  2.25 

User focus and minimize distance between customers and PD-team XX XX   2.5 

Discipline and purposefulness; promote trust in each other throughout the supply 
chain X  XX X 1.25 

Continuous improvement (Kaizen) XX X X  2.25 

Learning strategy which support Kaizen and Lean  XX XX  1.5 

Planning; focus on resources and time, not activities  XXX  X 1.5 

Support/develop leadership and Chief engineer XX  XX  2 

Equalization between working substance of individual and project X   XXX 0.75 

Enhance creativity and innovativeness XX  XX  2 

Other components you would like to add: - 

Set based engineering and other practices to make zero fail (no defects). 

 

 Regarding to table 5, the principles which score higher than 1 can be considered as 
significant in Swedish LPDS- all principles except two. On the other hand, the principles that 
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score lower than 1 does not represent Swedish LPDS characteristics- i.e. giving marketing a 
stronger formal position, and equalization between working substance of individual and 
project, so they would be discarded. Moreover, other two components; i.e. set-based 
engineering and practices to promote zero defect, were also added by the respondent from 
company B. 

 Apart from the questionnaire which tries to synchronize interviewees' opinions over 
Swedish LPDS, their own models of Swedish LPDS were also described in the interview. 
Consequently, those LPDS models would be discussed in the next section. 

4.2.1.1 Company A  
 According to the interview with company A's representative, there are 2 LPDS 
models in company A. The first one is top management's version, while another is from their 
R&D manager. The first version, which is mostly used for an overview and communication 
to the outsiders, is as shown in appendix C1. Another model of LPDS which is created by the 
R&D manager is more practical and what they have been doing until now. It is inspired by 
the LPDS model of Morgan & Liker (2006) and it consists of 13 principles as following 
(original figure in Appendix C2). 

1. People with the right skills, time and opportunity to solve their tasks 

2. Visual communication and through meeting 

3. Cross-functional teams with a mandate 

4. Everyone involves in continuous improvement 

5. Customers and suppliers are involved in development process 

6. Rated and balanced incremental development 

7. Quality and time for the new features- a focus on testing 

8. Models used throughout the product life-cycle 

9. Regular retrospective and adaptation of working 

10. Respect for good product design (modularization, robust, producible, testable 
throughout the development 

11. Balance the technical solution against cost and risk 

12. Reuse of components and open source 

13. Close between FoT and product application 

4.2.1.2 Company B 
 According to the representative from company B, LPDS consists of two main things- 
i.e. Lean process and right product. Lean process can be called classical Lean, which is 
effectively working with help of several methods- e.g. long-term thinking, visualization. The 
right products can be translated as customer defined values. The representative explains it 
as... 
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'' You can put more people to get better product which satisfies customers and it is still Lean''. 

 Therefore, zero defects are also important for LPDS in both information and product 
point of view. At company B, they also have their own LPDS model as shown in appendix 
C3. 

4.2.1.3 Company C and D (in the view of a consultant) 
 From innumerable experiences as a LPDS consultant, one of our interviewees 
recapitulates them into nine important principles of Swedish LPDS as following:- 

• Learning → There are three levels of learning in this sense: i.e. strategy and 
management, organizational, and individual. Individual learning comes in form of 
coaching than controlling from managers, who act more like teachers to encourage 
PDCA-cycle in everyone and ensure that the latest knowledge are used. Once 
individual learning has achieved, organizational learning can be triggered and should 
be secured from knowledge losses. Finally, the whole learning process in organization 
would be successful with the supported strategy from management. 

• Genchi gemba → It is a Japanese word which means learning by doing. Genchi 
Gamba consists of becoming a user, design and build prototype by yourself, test or 
observe the test by yourself, and job rotation. 

• Focus on BUS → BUS means business, user and society. Therefore, this principle 
aims to concentrate on business (long-term result of product and company), user, and 
society care; when develop a new product. 

• Visualization → In our interviewee's opinion, it is a very important principle as it 
promotes effective communication and better understanding throughout the whole 
NPD team. Moreover, visual planning helps stimulate better management and control. 

• Set-based concurrent design → In order to do this, front-loading and parallel design 
should be deployed. Postponement of decision to the latter stage helps reducing risks 
of final changes and also optimum system design. All of these are set-based 
engineering concept. 

• Discipline →This is about principles and how to use methods. First, trust among team 
members needs to be built for better quality, management and control. Then, job 
priorities, uncertainty reduction, and value/knowledge creation should be achieved. 
Finally, team aims for target by using suitable tools and methods as a pull system. 
However, the interviewee mentions that Swedes seem to have problem with 
discipline, somehow from too much equalization since everyone can challenge one 
another. 

• Control system → He thinks that this may be the most important one. Regarding to 
LPDS, control system is socio-technical system which contains both social and 
technical dimension. Starting with perspectives, management designs the product 
roadmap according to their perspectives which should be the long-term ones. Then, 
the NPD project should have an appropriate control system by using several methods. 
Knowledge control includes both formal and informal, which deal with hard and soft 
knowledge accordingly.  

• Respect for people → As stated before in discipline that trust among team members 
is important, respect for people is a basic element to achieve that. However, Swedes 
seem to be doing well in this principle. 
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4.2.1.4 Other Perspectives  
 The PhD student had seen LPDS transformation in four Swedish companies when he 
was doing researches in their organizations and concluded the major principles of LPDS as 
following:- 

• Visualization → It provides available information to everybody and make them easy 
to grasp and understand data with reliable in its consistency. 

• Continuous Development → Many companies are struggling to extract learning 
from their projects to individual, so this is one of the important principles  

• Set-based Idea → Take late decision from developed concepts; in order to get less 
engineering changes in the latter stage of NPD project. 

• Chief Engineer Role → This role requires strong leadership, integrator and 
responsible for all the way from customer requirements to developed products; which 
is very contrast to traditional Swedish project manager that mostly responsible for 
only one part at a time between production and marketing. However, he has not seen 
any real chief engineer in Sweden and this is the different point between Swedish and 
Japanese LPDS in his opinion. 

4.2.2 LPDS transformation in Swedish organizations 
 According to the PhD student, he mentioned that organizations which he has studied 
their LPDS transformation needed management commitment and change processes should be 
done in incremental manner. He also commented that... 

“It is quite a big trend in Sweden to get visual planning now in organizations following LPDS 
practices, as it can be seen that many consultants are working in this field. In 1990s, it was a 
trend to work with IT, but personal interaction was strongly decreased. So, more people are 
interested in visual planning to get it back nowadays.” 

 For LPDS transformation in the consultant's perspective, three main attributes are 
necessary. First, the management commitment is very important as the changes to LPDS is a 
big thing and needs special care from management; in order to provide actions and resources. 
Second, the LPDS transformation is more in organizational learning perspective, which 
develops the way of working according to Lean while still maintain knowledge creation for 
NPD. Thus, the knowledge creation and continuous improvement is crucial for LPDS. Third, 
it is important that both company value and knowledge value should be managed in the same 
direction for successful implementation of Lean. Furthermore, he explained on the guideline 
to the LPDS in his opinion as following figure. 

 

Figure 9: Guideline for LPDS transformation in the consultant's opinion 
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 According to the above figure 9, values are true values of company and must be the 
same for all people involved in projects and firms. Principles represent ways of thinking and 
provide basics of LPDS to all levels. Methods show ways of doing; in order to get the desired 
results. Results are outputs which should be compared with targets. Moreover, principles are 
used as a basic when you develop the methods which link to results. However, once get the 
results; you need to check back with the methods and principles. In case that there are 
mistakes or errors, all processes should be rechecked back and able to spot the errors, so 
solutions can be provided and the desired results can be achieved. Hence, transformation of 
LPDS into organizations should be done in incremental manner as well as iterative of 
processes would be needed; in order to get the most desired results for firms. In addition, he 
mentioned that this guideline can also be utilized to create continuous improvement for firms 
which is to reflect a Plan – Do – Check – Act cycle of each individual in the organization. 

 For company A and B, the answers from our respondents are in the same direction due 
to both companies are under the same company group. Therefore, the LPDS transformation 
process is quite similar. The summary of the way toward LPDS in company B is illustrated in 
figure 10.  

 

Figure 10: Example from LPDS transformation process in company B 

 Both respondents from company A and B emphasized that they spent quite much 
effort to do FoB (changes in organizational behaviors) since the beginning to make their 
organizational cultures suitable for Lean and continued doing it throughout their 
transformation process as well. The important of value, leadership and culture were 
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emphasized along the transformation process. At the same time, workshops and control tools 
were implemented to facilitate changes; in order to get the required participation of all levels. 
Then, Lean tools such as visualization daily control and other standards were applied. Next 
the value stream, balancing, and equalization, LPDS, Lean philosophy and continuous 
improvement (in both firm and individual levels) were applied respectively. It is needed to be 
mentioned that even if each step was started at different time, all of them will work in parallel 
to complete the process. The LPDS transformation in company A and B were also in 
incremental and iterative manners as they check and feedback on the methods and also assess 
on results from every changes they applied; in order to get the most suitable outcome for their 
firms.  

 To facilitate the LPDS transformation processes which were experienced by our 
respondents, the questionnaire about factors and practices effect to LPDS adoption from the 
study of (Karlsson & Åhlström, 1996) were rated by our respondents. The questionnaire 
results about factors (both obstacles and facilitates) is in table 6 and organizational practices 
is in table 7. Amount of percentage indicates degree of agreement on the factors and practices 
from our respondents. 

Table 6: Factors effected on LPDS implementation rated by respondents 
Factors lead to be obstacles in LPDS implementation Degree of agreement  

Focus on the R&D department in development creates difficulties in achieving 
cross-functional integration. 0% 

Simultaneous engineering is paradoxical to the individual engineers. 25% 

Coordination of the lean project creates a time-consuming meeting activity * 25% 

Requests for detailed design specifications disturb the visionary-led projects. 75% 

Ambitions to maintain a flexible relationship with suppliers coupled with a 
demand for known costs, obstructs a black box engineering relationship. 50% 

Remark: * Managers at company A and B mentioned that everyday 10 -15 minutes meeting in wall room help 
their employees in better working in product development projects. 

Other hindering factors that were added from managers at company A and B: engineers tend to make short cut, 
employee disregard operational standards, senior engineer are occupied, and poor measuring of engineering 
activities. 

Factors to encourage LPDS implementation Degree of agreement  

Lean buffers in schedules* 25% 

Close cooperation with a qualified customer. 100% 

Competence of individual engineers. 100% 

Top management commitment and support.     Remark: All respondents 
mentioned the important of this factor is very crucial 100% 

Regular gatherings with management representatives from different functions. 75% 

Remark: * A manager from company A emphasize that if there is a buffer, it is not a true Lean. Other 
supporting factors that were added from the LPDS consultant and the PhD student: Method and process 
mentoring is important and typically hard to do but still the firms need to have it. This would help for smooth the 
process and also easier in transferring from program to program and job rotation. Also, the management training 
is important to communicate what is in LPDS for their employees. 
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Table 7: Organizational practices for LPDS transformation rated by respondents 

Organizational practices Degree of agreement 

Sufficient time spent on creating an understanding of the full concept. 100% 

A cross-functional focus throughout the organization, created by regular 
gatherings with management representatives from different functions. 100% 

Continuous concretizing of product functions and manufacturing processes, 
coupled with lean buffers. 25% 

A combination of strategic management by objectives with a hierarchical 
breakdown of these objectives  50% 

Close cooperation with customers and suppliers, where suppliers are 
appropriately remunerated. 100% 

 

4.2.2.1 Challenges 
 Regarding to experiences of the LPDS consultant who guides LPDS transformation in 
company C and D, he thinks that the biggest challenge comes from a wall generated from the 
word ''Lean''. Most people are used to Lean Manufacturing and think that LPDS is the same. 
As a result, it creates a wall in product development area and this wall needs to be destroyed; 
in order to transform LPDS into that area. Furthermore, from the PhD student’s point of view, 
the biggest challenge in LPD transformation is the differences between LPDS and how they 
work before. Lean is quite problematic to some people. For example, Lean Manufacturing 
sounds negative to some people as they think that they need to work harder according to it. 
People think and understand that Lean means Toyota's way of working and it is for 
automotive industry; so they might object to or get stuck with it, if they are in other 
industries. This can be interpreted as in the same way described by the LPDS consultant 
about the Lean wall. 

For the real transformation happened in company A and B, both managers faced the 
first and the most important challenge on management commitment. However, both 
managements were very convincing about Lean because their sister-company's success story. 
Firstly, they implemented visualization and short meeting, which aimed toward Kaizen 
meeting, in their organizations. People responded well for them both and their improvement 
results came out quite fast.  Moreover, another challenge was priority which was even more 
severe in a small organization like company B. Consequently, management support in 
visions, set direction for actions and give reasonable resources and time, are very important 
to transform LPDS into their organizations.  

4.2.2.2 Creativity perspective 
In this section, we described the empirical findings about creativity perspective in 

NPD project and effects from LPDS, which gathered from our interviewees. 

According to the PhD student, the purpose of LPDS is to take away all wastes to free 
more time to do necessary things, so it is not actually about working harder or more pressure. 
Therefore, people should understand this point of LPDS, and they will not have this time 
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pressure effect and able to utilize their time as valuable as possible. 

 The LPDS consultant mentioned that in order to deploy LPDS in an organization, 
people needed to understand that if they did not manage the system, they would get problems 
on time pressure and creativity in NPD. However, the LPDS is a system that they must work 
on balancing time and people. Managing time and resource problems through resources 
planning board and portfolio management will help to balance three critical aspects; i.e. time, 
quality, and resources (people), in NPD projects. 

 Regarding to company A and B, both managers believe that LPDS shorten time to 
market of new products. However, it is just a matter of play from marketing. Somehow, the 
companies setup Lean for organization image purposes as well, as the manager at company A 
mention that “Lean is like a religion”. If employees believe in benefits of Lean principle, 
when the firms deploy Lean to its organization, people would have more desire to change and 
follow the Lean principles. Another view from the manager at company B, their products has 
very high complexity and can be considered as time-sensitive products because they contain 
super high and modern technologies. Moreover, their main customers are very strict in on-
time delivery. Also, the creativity period is quite short in their product development, since it 
needs early design freeze. 

 Besides, general ideas between Japanese and western culture on creativity are also 
explained by our respondents. Both managers from company A and B agreed that the 
Japanese tended to have incremental creativity by modifying from the last design rather than 
creating the radical one. This is also mentioned by the LPDS consultant and the PhD student 
that Japanese worked so hard on small things all the time for continuous improvement in 
their NPD. It is good in the sense that Toyota fosters their competitive advantages and no one 
can copy it, but somehow they are too slow for bigger changes. On the contrary, western 
people do re-organization all the time which is not good; in terms of time and resources 
invested in such a big change. As a result, both Japanese and western should fine tune in 
between. 

• The creativity under time pressure  

The PhD student mentioned that LPDS aimed to reduce wastes but time and creativity 
are not waste, so you should not get rid of them. Purpose of Lean is not to be creative, but 
they are not conflict as well. Somehow, Lean frees wasted time to do the value-added jobs, 
which creativity is one of them. 

According to the LPDS consultant, the idea to foster the creativity under time 
pressure is that the firms should balance between working time, individual time and 
knowledge management. He also mentioned that it was a paradox between creativity and 
time pressure, for example, people could not have it in the standard way of working. It is 
better to have the broad view from top management, but not every company management has 
this kind of view. 

In company A and B, money is an important obstacle to creativity. A manager from 
company A compared between product development at Toyota and company A from his 
experiences that they get money for project easier for long-term perspective in Toyota. Also, 
Toyota takes this kind of activity offline; in order to get less time pressure. On the contrary, 
both company A and B develops their products based on customers' money because their 
products are made-to-order. Consequently, it is more complicated for them in creativity 
encouragement. Nevertheless, they foster creativity by deploying a lot of brainstorming to 
enhance breakthrough creativity and collaboration among teams. They also encourage and 
provide many research program training workshops which they spend a day in a training to 
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develop the product and try to make it better in the next days. Referring to Swedish culture, 
individualism lead to autonomous decision making, which is appeared in working practices at 
company A and B; however, the group collaboration and problem-solving are also promoted 
at the companies. This was also mentioned by both managers. 

 Another important in creativity enhancement is to have some slack both for time and 
other resources. The following paragraphs explained our interviewees' aspects from company 
A, B, C and D.  

The LPDS consultant explained that the firms should not overload their engineers 
(resources) in order to get the good results from LPDS. Otherwise, delay will occur in 
projects and affect other projects in relation to them. Therefore, he think that if company C 
and D can do well on resource management from well top management support then it will 
allow some time slack in individual and group levels in developing themselves for 
continuous improvement. Also, relax time is needed as well. To run many projects at the 
same time, he mentioned that it is needed to balance project portfolio by providing at least 15 
% of free time for your resources (people) which could be used to facilitate continuous 
improvement and creativity generation; such as self assessment, brainstorming. Moreover, 
the LPDS consultant added that creativity was affected from customer perspectives too 
because firms would not produce the product that no one is willing to buy. For that reason, 
customers’ involvement in NPD is also significant for LPDS.  

 According to both managers at company A and B, they mentioned that their engineers 
usually work in only one project at a time, since their products is very complex with long 
project time. Unlike Toyota, their automobile products are much less complex compared to 
those of company A and B. Also, company A and B uses electronic systems to control 
resources and expenses. Moreover, both managers thought that effects on employees' 
creativity come from customers because their products depend mainly on customer 
requirements. They also added that the top management support also effects resource 
management because they can effect in projects prioritization and resources approval. The 
manager at company A mentioned that creativity in his company should not be the problem 
(in term of answering to customer needs) because they co-develop the products with the 
customers. This means the design and development of their products should reach customer 
satisfaction. Furthermore, the manager at company B added that if you had better people and 
planning, you would be able to achieve better creativity and then better products. Hence, in 
both companies, they concentrate on providing needed resources to enhance creativity with 
the help of training programs, as well as let employees work in collaboration for creating 
team cohesion and generate ideas, if possible. Planning buffer is also used, however, they are 
not always have time buffer in all projects, but just in some which are quite complex. 
Additionally, annual individually career development discussion for each employee with 
supervision from management helps measure and foster employees' performances, which can 
be viewed as a way to support competences development. However, a manager from 
company B admitted that they have not found the best way to foster creativity through LPDS 
in the company yet. 

4.3 Swedish culture  
All of our interviewees answered the questions about cultures in the same direction. 

Everyone stressed that Swedes were quite autonomous and had respect for people. 
Furthermore, all of them mentioned that Swedes were famous about equality and this was 
sensible, regarding to their respect-for-people characteristic. However, as mentioned by the 
PhD student, too much equality might results in losing some control structures, but get 
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advantages on creativity. According to the LPDS consultant, Swedes’ individualism is a kind 
of balance and somewhere in lower than American but higher than Japanese. As for creativity 
in Swedish culture, all of our interviewees agreed that creativity is severe in LPDS, but 
should be put in the right place in the process. Precisely, lots of creativity are needed at the 
beginning of the NPD process and should diminish at the latter phase to prevent last minute 
changes in design; as per the concept of set-based concurrent engineering. 
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CHAPTER 5: ANALYSIS 
5.1 Pros and Cons of LPDS 
 Regarding to both theoretical framework and empirical findings, most of Swedish 
organizations deploy visualization as the first step to LPDS. It provides a good equality of 
information sharing, enhance trust among team (discipline and purposefulness), promote 
respect for individual, and finally, systematic discussion and decision-making can be 
acquired. This is a proper first step for organization to start with LPDS because it provides 
clearer and faster result, compared to other LPDS principles or tools (Holmdahl, 2010; 
Kristofersson & Lindeberg, 2006). Then, standardization and continuous improvement 
support organizational learning and knowledge management. As emphasized by both 
published literatures and our empirical data, everyone in an organization should participate in 
continuous improvement of the organization by being responsible for their own continuous 
improvement process (Holmdahl, 2010; Kristofersson & Lindeberg, 2006). Both theoretical 
framework and empirical findings agree that standardization of lower level helps fasten the 
NPD process, and free more time and space for creativity at the higher level (Morgan & 
Liker, 2006). This leads to the faster and more effective product development. Moreover, by 
having organizational culture which support organizational learning and focus on strengthen 
technical competence, organizations automatically gain their competitive advantages on the 
technical aspects as well (Morgan & Liker, 2006). Therefore, pros of LPDS can be achieved 
along the way of the transformation process by benefits of the basic tools, if they are adopted 
properly by firms. As a result, LPDS seems to have advantages for product development 
process at the principle level, however, the benefits vary by the way people interpret and 
deploy them. The important criteria, which should be aware of in the transformation process 
of LPDS, is organizational cultures and employees' behavior as well as change management 
within organizations. 

 Nevertheless, the main con of LPDS is at the method level, which no one really 
knows the real practices of it. Owing to the fact that LPDS is a socio-technical system, it 
requires both proper social and technical environment to endure (Holmdahl, 2010; Morgan & 
Liker, 2006). As the consultant said, LPDS was not for everybody because it needed high 
technical expertise and money. Moreover, as seen from company B, massive organizational 
culture changes need to be done prior to LPDS transformation, since it demands for proper 
social and special control system (e.g. management, leadership). In order to acquire such a 
huge change, management commitment is crucial and everyone in the organization should be 
willing to act on the changes. This fact is also agreed by all interviewees. In conclusion, 
LPDS has a major disadvantage as a socio-technical system that it needs to be well 
interpreted and transformed in to an organization case by case. There is not a ready-to-use 
manual for LPDS transformation, as it changes the way people think and behave. This can be 
linked to the story of Lean and religion mentioned by the representative from company A. 
Also, LPDS cannot be completely successful, unless all major principles are applied (Morgan 
& Liker; 2006). However, every principle of LPDS has its own advantages, as 
aforementioned. By applying step by step, organization can gain advantages of LPDS little 
by little along the transformation process. 
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5.2 Swedish LPDS Principles in Practice 
 Derived from all empirical findings regarding to Swedish LPDS characteristics (4.2.1) 
and theoretical reviews about Swedish LPDS (3.1.2.2), we can synchronize and conclude the 
Swedish LPDS principles as following:- 

1. Business, user, and society focus to create value-added products and processes → 
Not only customer-defined values are of interest for NPD team, but also user is 
another important person to be considered when defining values of new products 
(Holmdahl, 2010). This fact is also supported by the questionnaire result in table 5. 
The consultant also further explained that user was the one who really use the 
products, so NPD team should focus on users as well. Moreover, the consultant and 
the manager from company A agreed that there were responsibilities to care of the 
society as well when develop a new product; for example, safety of people when 
developing a car, or the world peace if deciding to develop and sell weapons to 
someone. From business point of view, good examples are from company A's model, 
which is aware of product life cycle and trying to balance technical solution against 
costs and risks. 

2. Set-based concurrent engineering and front-loading → This is one of the common 
principles of LPDS models from our interviewees; as LPDS tries to get rid of the 
fuzzy front-end by front-loading and avoids last-minute engineering changes by set-
based idea. However, the degree of succeed depends decisively in types of product 
since some products need early design freeze; as mentioned by the representative 
from company B. Therefore, set-based engineering is quite hard to achieve, 
meanwhile front-loading should be utilized as much as possible in this kind of 
situation. This principle is missing from the published literatures about Swedish 
LPDS; however, it is evidenced to be used in the real practices, according to the 
empirical findings. 

3. Rated and balanced incremental development → This can be viewed as focusing 
on rate and flow of development to smoothen the process per company A's LPDS 
model from the empirical data. Moreover, the questionnaire result regarding to table 5 
also supports that Swedish LPDS focuses on resources and time planning rather than 
activities planning which proved to be better for product development (Holmdahl, 
2010), as better control and balance resources can be done. 

4. Standardization of processes → Standardization should be done from bottom-up 
approach to reduce variation of details, but create flexibility for the bigger scopes 
(Holmdahl, 2010). As found from the questionnaire result in table 5 and interview, 
standardization is one of the common LPDS principles among Swedes. Furthermore, 
this can be compared to one principle from company A, which concentrates on 
adaptation of working to enhance flexibility. 

5. Control system and leadership style → Owing to the fact that LPDS is a socio-
technical system; it needs to grow in proper organizational cultures (Morgan & Liker, 
2006). Regarding to our interviewees, they are all aware about this fact. Both the 
consultant and PhD students suggested that special leadership style is needed; in order 
to get such cultures. The so-called management by mean is an example of this new 
control system, which focuses more on process and knowledge management than the 
financial output. Regarding to chief engineer role of LPDS which is one of the special 
control system, all interviewees mentioned that it was very hard to be seen in Sweden 
as a person, but rather in form of a small team. Likewise, according to table 5, the 
questionnaire result shows that Swedish LPDS contains principle of support/develop 
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leadership and chief engineer. 

6. Cross-functional team → This can be seen obviously in the project-based 
environment of NPD; especially in the very complex products development like in 
company A and B. The questionnaire result in table 5 also indicates that Swedish 
LPDS focuses on increasing concurrency and cross-functionality. Furthermore, 
learning by doing (Genchi Gemba in japanese) helps stimulate the broad knowledge 
of people in organizations; in forms of job rotation, workshop with the team, etc. 
(Holmdahl, 2010; Karlsson & Åhlström, 1996). 

7. Employees development; focus on learning and knowledge management → 
Learning strategies and knowledge management are crucial in LPDS (Holmdahl, 
2010). The consultant also emphasized that knowledge should be well-managed in all 
levels- i.e. strategic, organization, and individual. In addition, as seen from company 
A and B, not only employees development is severe, but to put the right skills, time 
and opportunity to solve the tasks is also important for LPDS. 

8. Suppliers involvement in NPD process → Suppliers involvement give advantages 
on shorten the NPD lead time and solve some technical problems which need 
expertise (Karlsson & Åhlström, 1996). Regarding to the empirical data, suppliers 
involvement is one of company A's LPDS principles. 

9. Continuous improvement → This is one of the common LPDS principles mentioned 
by literatures, as well as our empirical data and questionnaire result. The consultant 
and representative from company A also stressed that everyone must involve and take 
responsibilities for their own continuous improvement by using PDCA-cycle 
individually. 

10. Discipline and purposefulness/Respect for individual → According to table 5, this 
principle scores high by our respondents and indicates one important characteristic of 
Swedish LPDS. The consultant mentioned that it is to guide the NPD team to the 
same direction via pull system of strategies. Moreover, it helps building trust among 
team members by promoting ultimate dependability (Holmdahl, 2010). Together with 
respect for people derived from Swedes' equality, they lead to transfer of knowledge 
and organizational learning of both tactic and tacit skills among all levels of 
organization (Holmdahl, 2010). Moreover, all of the interviewees agreed that visual 
planning with transparent information sharing helped promote this principle and 
knowledge transfer as well. 

11. Visualization → It can be seen as the first principle and method being used by 
Swedes in LPDS (Holmdahl, 2010; Kristofersson & Lindeberg, 2006); as it promotes 
face-to-face communication, equality information sharing among teams, and 
systematic decision making. Inevitably, visualization is the most well-known 
principle of LPDS in Sweden. This statement was confirmed by all of our 
interviewees and the questionnaire result in table 5. Moreover, visual planning also 
helps management to prioritize NPD projects in more formal way (Kristofersson & 
Lindeberg, 2006); similar to the current practice in company A and B that they use 
visual portfolio management in top managers meeting to prioritize their projects. 

12. Utilize suitable product design techniques → Product design techniques are, for 
example, modularization, common parts usage. According to company A, this is one 
principle in their LPDS model which they believe to help shorten NPD lead time and 
achieve better products. Moreover, the representative from company B also stated that 
they use some product design techniques in their NPD process. Therefore, we add 
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these principles into Swedish LPDS since it has been seen in the real practices.  

13. Product life-cycle management (PLM) → Regarding to the consultant, long-term 
planning when develop new products help encouraging the PLM. Also, the focus on 
PLM appears in company A's LPDS model. Moreover, the use of visualization and 
information technologies also eases the PLM processes (Gould, 2006). However, the 
published literatures about Swedish LPDS have not included this PLM dimension into 
the principles, so we would add it in according to our empirical findings. 

14. Enhance creativity and innovativeness → Swedish people pay a lot of attention to 
creativity and they believe that it is an important substance for successful product 
development process (Holmdahl, 2010). Therefore, they try to preserve creativity in 
the NPD process as much as possible, while transform LPDS into their organizations. 
However, all of our interviewees emphasized that creativity should be put at the early 
phase of the process, not the latter to prevent last-minute changes in design which is 
not Lean. The PhD student also suggested that LPDS helps reducing non-value-added 
activities in the NPD process, so the team should have more time for creativity 
enhancement. 

 Once compared to Swedish LPDS in the published literatures, there are some 
differences in practices referring to the below table 8.  In empirical findings, there are four 
more principles than in the literature- i.e. set-based concurrency engineering and front-
loading, suppliers involvement in PD process, utilize suitable product development 
techniques, and product life-cycle management (PLM). Obviously, they are practical 
principles which are put into use in the real NPD processes, regarding to the empirical data 
from both interview and questionnaire result (table 5). According to PLM, Swedish LPDS 
seems to focus on the life-cycle perspective more than it has been analyzed previously in the 
literatures. One important evidencet is that they really focus on business, user, and society 
which are their major stakeholders’ users. This leads to a good PLM. Besides, information 
technology plays an important role in resources allocation and knowledge management as 
found in company A and B, which are matched with what Gould (2006) claimed. 
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Table 8: Comparison of Swedish LPDS principles from literatures review and empirical 
findings 

Dimensions of Principles 
Swedish LPDS principles 

Literatures review Empirical findings 

Focus for value definition User-focus and minimize distance between 
customers and PD-team / Giving marketing a 

stronger position 

Business, user, and society focus 

Product development process - Set-based concurrent engineering and front-loading 

Planning style for product 
development 

Planning; focus on resources and time, not 
activities 

Rated and balanced incremental development  

Standard and flexibility Standardization of processes Standardization of processes 

Control system and leadership Support/develop leadership and chief engineer Control system and leadership style 

Development team structure Measures to increase concurrency and cross-
functionality 

Cross-functional team 

Competences and knowledge 
management 

Learning strategy which support Kaizen and 
Lean 

Employees development; focus on learning and 
knowledge management 

Suppliers involvement - Suppliers involvement in NPD process 

Improvement Continuous improvement Continuous improvement 

Purposes and strategies  Discipline and purposefulness /Respect for 
individual 

Discipline and purposefulness/Respect for people 

Product life-cycle - Product life-cycle management (PLM) 

Visualization Visualization and formal project priorities Visualization 

Balance of work Equalization between working substance of 
individual and project 

- 

Creativity Enhance creativity and innovativeness Enhance creativity and innovativeness 

Product design techniques - Utilize suitable product design techniques 
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5.3 Differences between Swedish and Japanese LPDS 
 Once the analysis of Swedish LPDS is concluded, the comparison between Swedish 
and Japanese LPDS can be done as shown in table 9 below. 

Table 9: Comparison between Japanese LPDS, Swedish LPDS, and others perspectives 

Dimensions of Principles Japanese LPDS Swedish LPDS Other perspectives of LPDS  

Focus for value definition Customer-defined value Business, user, and society focus - 

Product development process Front-load of product development 
process 

Set-based concurrent engineering 
and front-loading Simultaneous engineering 

Planning style for product 
development 

Leveled product development 
process 

Rated and balanced incremental 
development  

More focus on integration of 
activities than co-ordination 

Standard and flexibility Standardization Standardization of processes Process flexibility/maximization of 
standard parts 

Control system and leadership Chief engineer system Control system and leadership 
style - 

Development team structure Balance functional expertise and 
cross-functional integration Cross-functional team Team structure/cross-functional 

teams 

Competences and knowledge 
management 

Develop towering technical 
competence 

Employees development; focus on 
learning and knowledge 

management 
Knowledge management 

Suppliers involvement Fully integrate suppliers Suppliers involvement in NPD 
process Suppliers involvement 

Improvement Learning and continuous 
improvement Continuous improvement - 

Purposes and strategies  Culture which supports relentless 
improvement 

Discipline and 
purposefulness/Respect for people Strategic management 

Product life-cycle Adapt technology to fit people and 
processes 

Product  life-cycle management 
(PLM) 

Using IT to promote product life-
cycle management 

Visualization Simple and visual communication Visualization Visual management 

Tools Powerful tools for standardization 
and organizational learning - - 

Creativity - Enhance creativity and 
innovativeness - 

Product design techniques - Utilize suitable product design 
techniques 

Utilization of PD techniques (e.g. 
modularization) 

 

 According to table 9, there are some differences of all approaches of LPDS, but none 
of them are conflicts. Every approach aims to define the true value of the product. However, 
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Swedes do not focus only at customers like Japanese; they think more in terms of users, 
business and society. Customers are not always the real users of the products, so users, which 
are customers of customers, should be considered in this case. Furthermore, business and 
society are also taken care of in Swedish LPDS and this help strengthen ability to think and 
plan toward PLM. Regarding to set-based concurrent engineering and front-loading, both 
Japanese and Swedish LPDS are similar in this point, while other perspective of LPDS point 
out only simultaneous engineering which is not enough for a good LPDS. Both Japanese and 
Swedish LPDS try to level the product development process which aims toward incremental 
development. Another important principle of Japanese LPDS is chief engineer; however 
Swedish LPDS seems to be slightly different in this point. Referring to the empirical 
findings, all of our interviewees said that they had never seen any real chief engineers in 
Sweden, but mostly in a form of team. Owing to the fact that the chief engineering concept is 
quite incompatible to Swedish culture of work-life-balance (Mehri, 2006; Oudhuis & Olsson, 
2007), Swedes find the way out of this chief engineer dilemma by having a few people in a 
project act as chief engineers in different perspective (e.g. project management, technical 
leader) and utilizing special leadership style which supports LPDS (the so-called 
management by mean). Precisely, the consultant stressed that control system and 
management styles are very crucial to LPDS, as it is a socio-technical system which is 
needed to transform in the appropriate culture (Holmdahl, 2010; Morgan & Liker, 2006). 
Cross-functional team is also another similarity of all perspectives of LPDS. However, the in-
depth technical expertise is focused more by the Japanese because they try to avoid co-
located the project team (Morgan & Liker, 2006), while the Swedes usually co-located and 
provide a lot of technical training to improve in-depth knowledge; as seen in company A and 
B (This point might be due to size of projects and complexity of the products, which we will 
discuss further in discussion section). Nevertheless, both Japanese and Swedes attempt to do 
their best on knowledge management, since knowledge (broad, depth, hard, and soft) are 
essential for continuous improvement and, of course, LPDS. As mentioned before that 
organizational culture is important in LPDS transformation, strategic management is a key to 
develop such a proper organizational culture. Japanese focus on cultures that support 
continuous improvement; in order to support their LPDS (Morgan & Liker, 2007). 
Meanwhile, Swedes pay attention to discipline and purposefulness which are suitable for 
their autonomous culture. Moreover, respect for individual enhances ability to trust each 
other in the team and suits their well-balanced individualism characteristic. Regarding to 
PLM, Swedish LPDS does not specific on how to manage the life-cycle of product, but other 
perspective of LPDS suggests that IT should be used to perform PLM (Gould, 2006), while 
the Japanese stress that technology is needed to be adapt to fit people and processes (Morgan 
& Liker, 2006). Besides, Japanese also focus on methods and tools which promote 
standardization and continuous improvement, as Japanese culture seems to care for details 
more than the western (Oudhuis & Olsson, 2007). However, Swedish have an additional 
principle which Japanese does not have. They concentrate on creativity and innovativeness 
which suit for their culture and characteristic as per our literatures review and empirical 
findings. Furthermore, Swedish LPDS also stresses on suitable product design techniques 
utilization to gain even more effective product development process. Still, Toyota also uses 
some product design techniques in their NPD; e.g. modularization, but they do not take it as 
one of their Japanese LPDS principles. 

 Nevertheless, all approaches have the same basic principles of LPDS, which are 
standardization, suppliers’ involvement, continuous improvement, and visualization. Besides, 
all emphasize that standardization should be done at the lower level to gain more flexibilities 
at the higher system level. As for visualization, both Holmdahl (2010) and the empirical data 
indicate that Swedes treat it as the first step to LPDS because it promotes face-to-face 
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communication which leads to transferring of knowledge, information sharing which enhance 
equality in the team, and also prepare a basic move for continuous improvement by having 
daily small meeting, good knowledge sharing, etc. 

5.4 LPDS transformation in Swedish organizations 

5.4.1 Change management perspective 
 It clearly stated by both managers that the transformation processes of LPDS in 
company A and B were done in incremental manners rather than radical. For company C and 
D, as we interpreted from the LPDS consultant’s opinion, it was also done in incremental 
manner. Also, methods using in managing changes in an organization including Education 
and communication, Facilitation and support, Participation and involvement and Negotiation 
and agreement (Nahavandi, 2009) evidently found in the case of company A and B. 
Management of company A and B provided commitment and support actions and resources 
throughout the LPDS transformation processes, which could be linked to the method of 
facilitation and support mentioned by Nahavandi (2009). To provide workshop and training 
program for employees in order to get the understanding on their practices in LPDS as well 
as appearance of iterative process of reviewing (e.g. iterative loop of checking between result 
method and principle mentioned by the LPDS consultant) and checking results for the most 
suitable changes (e.g. continuous improvement mentioned by the LPDS consultant and 
managers from company A and B) can be considered to apply education, communication, 
negotiation methods (Nahavandi, 2009) respectively. In addition, time spent for behavior 
adaptation and common understanding involvement of people in order to change their 
behavior, from all levels in company A and B, can be considered as to create motivation and 
commitment via the participation and involvement method as mentioned by Navahandi 
(2009). The same practice of behavior changes were also suggested by the LPDS consultant. 

 Moreover, this incremental manner of managing LPDS transformation at company A 
and B is well supported by its methods as mentioned in Nahavandi (2009) that these methods 
are time-consuming and require many resources. From consultant’s opinion in transformation 
of LPDS in company C and D, it also emphasizes on the importance of providing 
commitment (actions and resources), the same common values of both company and 
individual, and organization learning; in order to perform continuous improvement along the 
process. 

 Nevertheless, there is resistance in every change occurred in any organizations. It can 
be interpreted that both managers from company A and B may consider resistance to change, 
which effect to enactment of inertia for change project (Boudreau & Robey, 2005; Lovén, 
1999) because they spend time (e.g. years) on creating the common understanding to their 
employees before move forward to the next step. The same idea is also suggested by the 
LPDS consultant that it is important to spend time and provide good understanding to the 
employees to destroy the Lean wall before adopt Lean principles in any specific areas. 
However, we can only base this analysis from managers and observers' perspectives due to 
our interviewees. It is not come from the lower people in organizations, so the explanation 
from employees' perspectives cannot be provided.  

 Other two methods of manipulation and co-optation, and coercion (Nahavandi, 2009) 
were not used in company A and B nor mentioned by the LPDS consultant or PhD student. 
These two methods can cause moral problems which might lead to more resistance from 
employees. This can be linked to a view of company A's manager that Lean is like a religion 
and people must believe in it to put it into use. Hence, it is a possible reason that forcing 
people to change toward Lean (based on employees' behavior) are not used in our sample 
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companies. In addition, both LPDS consultant and the PhD student stated about the 
challenges in transformation processes that it was important to make the NPD teams or 
people, who would apply Lean to their area, understand and be clear in their mind that what 
is the real Lean for their tasks and destroy the illusion about Lean and Toyota; before 
transform Lean into their organizations. Therefore, participation, involvement as well as good 
communication and well understanding of participants on the change programs are required 
in successful change management of LPDS transformation. This might be affected by cultural 
attributes in Sweden (or other western countries) since they are low hierarchy, quite high 
autonomous, and high equality (Enkawa, 2010; Morgan & Liker, 2006; Oudhuis & Olsson, 
2007), which are different from those of Japanese as seen from Mehri (2006). Consequently, 
forcing people to change or co-optation by power of higher management should not be used; 
in order to successfully transform and implement LPDS in Swedish organization. This is 
somehow supported by survey result from Wendt et al. (2009) that directive management on 
organizational change is not suitable to individualism social structure (e.g. Swedish 
organization), instead, the more freedom or coaching management would have more positive 
effect in this case. 

 Besides, it can be seen that the supporting theory about effective ways to facilitate the 
changes from traditional product development (e.g. sequential development phases) to the 
implementation of LPDS suggested by Karlsson & Åhlström (1996) is quite varying from our 
empirical findings on real practices they experienced in the real LPDS transformation in 
Swedish organizations.  

 For hindering factors which lead to barriers for the change to LPDS mentioned by 
Karlsson & Åhlström (1996), only one factor of “Requests for detailed design specifications 
disturb the visionary-led projects.” is highly agreed by our respondents with 75 %, the factor 
of “Ambitions to maintain a flexible relationship with suppliers coupled with a demand for 
known costs, obstructs a black box engineering relationship” has medium supported with 50 
%, and other factors of “Simultaneous engineering is paradoxical to the individual 
engineers.” and “Coordination of the lean project creates a time-consuming meeting activity” 
receive low degree of agreement from our respondents. Moreover, managers from company 
A and B mentioned that 10 -15 minutes daily meeting in wall rooms helps employees work 
better for their NPD, thus it should not be judged as a time-consuming activity. However, no 
one agrees that the factor of “Focus on the R&D department in development creates 
difficulties in achieving cross-functional integration” would create problems for LPDS 
transformation.  
 For supporting factors which facilitate changes to LPDS, our interviewees quite 
agreed on these factors including- “Close cooperation with a qualified customer”,  
“Competence of individual engineers”, and “Top management commitment and support”   
with 100 % agreement, and “Regular gatherings with management representatives from 
different functions.” with 75 % agreement. However, it is interesting that the factor of “Lean 
buffers in schedules” has only 25% agreement; as they explained that not every NPD project 
has time for buffers. Moreover, a manager from company A emphasize that if there is a 
buffer, it is not a true Lean. 

 Additionally, several factors consist of “Engineers tend to make short cut”, 
“Employee disregard operational standards”, “Senior engineer are occupied,” and “Poor 
measuring of engineering activities” should be considered as obstacles to LPDS and they 
should be avoided and removed. In contrast, “Provide clear understanding for all involved”, 
“Emphasis on method and process mentoring for smooth the process”, “Ease cross 
knowledge transferring and job rotation”, and also “Management training” would help 
smoothing the changes to LPDS. These factors were recommended by our respondents and 
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they also complemented to the organizational practices about spending sufficient time to 
create understanding of full concept and combining of strategy management by hierarchical 
breakdown mentioned by Karlsson & Åhlström (1996). 

 For the organizational practices needed for successful LPDS transformation 
mentioned by Karlsson & Åhlström (1996), only a practice of “Continuous concretizing of 
product functions and manufacturing processes, coupled with lean buffers” were low rated by 
our interviewees with only 25%. This is well linked to their low agreement to put buffer in 
schedule to LPDS. However, other practices; consisting of “Sufficient time spent on creating 
an understanding of the full concept.”, “A cross-functional focus throughout the organization 
created by regular gatherings with management representatives from different functions”, and 
“Close cooperation with customers and suppliers where suppliers are appropriately 
remunerated”, were very well agreed by our interviewees with 100 %. Also, the factor of “A 
combination of strategic management by objectives with a hierarchical breakdown of these 
objectives” had medium support with 50% agreement on the factor. This might be affected 
from the low hierarchical level in Swedish organization (Oudhuis & Olsson, 2007), so the 
objectives breakdown is not always necessary. 

 Overall, the LPDS transformation in organizations should be considered as a direction 
for organization to continuously improve to be a leaner organization (Karlsson & Åhlström, 
1996) as this is well supported by all of our respondents. For example, the LPDS consultant 
pointed out in his guideline for LPDS (figure 9) that it needed iterative process to check and 
review between principles, methods, and results and it also reflected in continuous 
improvement of firms and facilitate PDCA-cycle in individual level, which may implied to 
Kanzai (Liker, 2006). Moreover, a manager from company B mentioned in the LPDS 
transformation process (Figure 10: Example from LPDS transformation process in company 
B) that they explicitly put the continuous improvement in the transformation process. Also, 
both appropriate time and resources are needed; in order to implement LPDS.  

In conclusion, Swedish firms in our current study seem to apply incremental changes 
in their processes of LPDS transformation and continuously improve their organizational 
practices into the direction indicated by LPDS. Additionally, the studied companies apply 
practices in parallel which is supported by the study of Nahavandi (2009) that many solutions 
for managing change in the organization can be used at the same time. From this analysis, we 
can interpret that the change management for LPDS transformation should also consider 
human factor (i.e. resistance from employee) as an important criteria because they are the 
ones who get direct effects from the change (Boudreau & Robey, 2005; Lovén, 1999). 

5.4.2 Creativity perspective 

5.4.2.1 Different between Japanese and Swedes creativity 
The differences between country cultures affect varieties in creativity paradigms 

(Proctor et al., 2004; Glor, 1998) and this was well supported from all of our respondents that 
the Japanese tended to have incremental creativity, which was opposite to those of Western 
(e.g. Swedish) that mostly re-organized for a big change. According to Proctor et al. (2004), 
the 4 elements; i.e. team work, communication, training, and process, composed in the 
Japanese incremental creativity, however, all these element appeared also in characteristic of 
Swedish creativity; based on our empirical data. Nevertheless, slightly differences in detail 
appear in some element. Regarding to the high group decision making for team work 
appeared in Japanese organization (Proctor et al., 2004; Mehri, 2006), the Swedes tend to 
have both individual and group decision making as mentioned by all of our respondents for 
all studied companies. Next for communication, application of authority with ages and 
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dedication as well as lacking of opened communication are quite explicitly in Japan (Proctor 
et al., 2004; Mehri, 2006; Oudhuis & Olsson, 2007). On the other hand, hierarchical level and 
power distance are low and equality is quite high in Sweden (Enkawa, 2010; Oudhuis & 
Olsson, 2007). Thus, the application of authority regarding to ages or power do not explicitly 
appear in Swedish organizations and also the opened communication is a normal thing for 
Swedes, however, this may cause losing in control structure. This culture perspective was 
mentioned by managers at company A and B, the LPDS consultant and a PhD student. 
Moreover, to control over the process by using resource as less as possible is mentioned in 
Japanese incremental creativity (Proctor et al., 2004), however, as mentioned in the real 
practice at company A and B, the processes in Swedish creativity would supply more 
resources to generate new novel ideas. Furthermore, several creativity techniques have been 
used in Swedish organizations, for instance, brainstorming, management supporting time and 
money, training and R&D program; as stated by our interviewees (both managers). However, 
it does not mean that Japanese organization would not apply these techniques but it could be 
considered using in lower level than appear in the western organizations (Proctor et al., 
2004).  

All in all, table 10 summarizes the differences between Japanese and Swedish 
creativity. 

Table 10: Differences between Japanese and Swedish creativity 

Japanese creativity elements 
(Proctor et al., 2004) 

Swedish creativity (based on current study) 

Existing in 
Swedish 

creativity? 
Point that differ from Japanese one. 

Team work Yes Both group and individual decision making is 
appeared. 

Communication Yes More open and low hierarchy. 

Training Yes - 

Process Yes Not too control over the process but instead 
supply more resources and facilitate the 
collaboration for creating novel ideas. 

 

5.4.2.2 Creativity and time pressure 
According to Amabile (2002), time pressure affects creativity in different ways. Also, 

the time efficiency was mentioned as one of the main benefits from LPDS (Liker, 2006). For 
example, LPDS can help reducing lead time and costs, then increasing quality by shorten the 
development time and  reducing waste; which caused by some activities but not decreasing 
creativity (Liker, 2006). This statement was also supported from a PhD student’s view. From 
the empirical study, the relationship between creativity and time pressure are not really 
proportional to each other; as level of creativity depends on situation case by case, not only 
time pressure. For example, when company C and D deployed LPDS, they needed to 
understand that if they do not manage the system, they get to those problems on time pressure 
and creativity in NPD process. Also, company A and B produce very high complex product 
with time-sensitive characteristic and also their main customers are very strict in on-time 
delivery; however, they still maintain high level of creativity to develop their high technology 
and extremely complex products.   
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Therefore, it makes sense that firms will want to move from high time pressure with 
low creativity to high time pressure with high creativity or low time pressure with high 
creativity (Amabile et. al., 2002). However, as aforementioned, LPDS environment should be 
categorized as a high time pressure environment but the creativity level depends on other 
factors; e.g. product complexity, customers, current market environment. In figure 11, we try 
to position LPDS into creativity and time pressure matrix. 

 

Figure 11: Position of LPDS in creativity and time pressure matrix 

 In the high time pressure with low creativity situation, employees may not feel that 
the job they are doing is important. They tend to have more meetings and discussions with 
groups rather than working individually (Amabile et. al., 2002). They could be confused 
about their tasks and experience lots of last-minute changes in their plans and schedules. As 
mentioned by a manager from company A that Lean is needed to be well understood by 
employees, if you want them to work for Lean; based on culture of quite high individualism 
among Swedes, as mentioned by all of our respondents and stated in Enkawa (2010). 
Furthermore, from our empirical findings, creativity should be put in the proper place; i.e. 
early stages of NPD process, as changes in the latter stages should be strictly avoid in LPDS. 
Thus, it can be implied that company A, B, C and D and their employees would create 
common and clear understanding in LPDS about processes and tasks. Also, the avoidance of 
last-minute changes would be done to reduce bad feeling of employees which can result in 
lower individual creativity. Then, this will, in turn, reflect in supporting employees focus in 
main activities on their missions, believing that they are doing important tasks, and avoiding 
their time fragmentation. These are well supported by the suggestion on creativity fostering 
under time pressure from Amabile et. al.(2002).  

In addition, autonomous and equality characteristics of Swedes (Oudhuis & Olsson, 
2007; Enkawa, 2010) helps promoting creative thinking with equally oriented in discussion, 
problem solving and generating ideas. These facts were mentioned and agreed by all of our 
interviewees. Consequently, the higher creativity under high time pressure will be possible to 
achieve according to them and well supported with the study of Amabile et. al.(2002). 
However, in our current study, we did not interview the lower level people in the company. 
Thus, our data analysis may lack of employees’ point of view. 

 Based on our empirical findings on creativity fostering practices mentioned from the 
managers, LPDS consultant and PhD student, several practices are also supported with the 
study of Bunduchi (2009). The open and frequent communication is explicitly appeared in 
Swedish organizations from our empirical finding. This would be promoted by equality 
characteristic of Swedish culture (Enkawa, 2010; Oudhuis & Olsson, 2007), which also help 
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to ease the open communication and Kaizen meeting (e.g. every day meeting in wall room at 
the company A and B with open discussion on issues or tasks).  A good top management 
support can foster creativity in NPD team (this is mentioned in practices from company A 
and B and also guided in Company C and D that the management support is very important 
for resources allocation as well as provide the decision, coaching and guideline). Providing 
appropriate organizational slack is also needed for fostering creativity by this is suggested by 
the LPDS consultant to have 15% of slack time for each employee for own improvement and 
relax time such as social activity. Also, Company A and B facilitate discussion and provide 
competence development programs for their employees’ career development (e.g. training); 
in order to improve employees' performance (e.g. creativity) can be seen as giving slack time 
for development of their employee.  

However, the risk taking attitude is not mentioned by all of our respondents. We think 
that this might be because of LPDS aims to systematically reduce waste and achieve more 
efficiency (Liker, 2006), thus risk might be considered as one kind of waste. In addition, the 
LPDS consultant and PhD student mentioned that Lean focuses more on efficiency not 
creativity; however, creativity is still important for product development. Nevertheless, it was 
mentioned from the manager at company B that the best way to foster creativity under LPDS 
has not yet found at his company. 

5.4.2.3 Organizational slack in real practice 
 Referring company A and B, both categories of project delivery slack and human 
slack (Richtnér and Åhlström, 2006) appeared, for example, buffer for flexibility in some 
high complex NPD projects at the companies. Moreover, creativity and competence 
development are stimulated by training programs, brainstorming and collaboration, as well as 
annually discussion one by one with management about career development. This can be 
seen that only give available time does not make knowledge creation happen automatically 
but it is crucial that organizations must also give their members rooms to develop and 
collaborate as well (Amabile et. al., 2002; Richtnér and Åhlström, 2006). Availability of slack 
time (human slack) is closely related to goals and deadlines; then results in project delivery 
slack (Richtnér and Åhlström, 2006). Furthermore, influencing factors consist of customer 
interaction and top management supports are also appeared explicitly in both company A and 
B.  

For customer interaction, it can be seen that an interaction between a project and its 
customers influences organizational slack in product development projects. What we learn 
from company A and B is that they co-develop their products with their customers because 
the products are make-to-order with high technology and costly development processes; 
hence they always maintain close relationship with their customers. Also, the manager from 
company A explained that co-development helps them to satisfy customers with better 
knowledge on the requirements. Consequently, co-development with customers can be 
considered as an advantage for putting project into focus for company A and B, which seems 
to overcome a disadvantage of limit development team’s creativity by close customer 
relationship. This disadvantage was mentioned by Richtnér and Åhlström (2006). This 
perspective also supported by the LPDS consultant’s view that to have a close customer 
interaction would help producing products, which are confirmed to be bought by the 
customers. 

Moreover, in empirical findings from company A and B, top management support 
affects employees' creativity because the management grants authorization and resources. If 
there are better planning and resources in NPD projects, it would lead to better creativity as 
mentioned by the manager at company B. However, according to Richtnér and Åhlström 
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(2006), extensive involvement with many formal controls from top management reduces 
autonomy and consumes time from the product development team, nevertheless, with the 
Swedish characteristic of high autonomous and equality (Oudhuis & Olsson, 2007; Enkawa, 
2010), this issue may not happen in Swedish organizations as well as it does not appear in our 
empirical findings from interview with company A and B's managers. On the contrary, the 
high autonomous and equality is benefit to encourage creativity in terms of freedom of 
thinking and delegation responsibility, for example, individual and group decision making. 
Nevertheless, it is important that too loose top management control can also be unsupportive 
since the team may lack of guidance and feedback (Richtnér and Åhlström, 2006). This issue 
is also confirmed by the PhD student that too much autonomy and equality might result in 
losing some control structures within firms.  

5.4.2.4 Analysis relationship of creativity fostering 
As in section 3.2.3, literatures about creativity fostering by defining their relationship 

is orchestrated per figure 8. According to the analysis in 5.4.2.2 and 5.4.2.3, most of our 
defined relationship can be confirmed by the empirical finding. We defined relationship that 
all four elements (i.e. communication, team work, training, and process) in creativity, which 
emphasized by Proctor et. al. (2004) can be linked to the practices to foster creativity 
(Bunduchi, 2009) by each practice promote each element differently as this is well 
confirmed. 

The empirical findings show that open and frequent communications can facilitate   
collaboration and decision making (Bunduchi, 2009), as well as enhance more effective 
communication system and team work (Proctor et. al., 2004) because of better and diverse of 
data sharing. Also, managers from company A and B mentioned that better team work could 
be achieved through free and open communications within team. Besides, we define that the 
providing of appropriate organizational slack promote training, communication, and team 
work; which are well supported by our findings. For example, people can use the slack time 
for their competence training, discuss on the issue or brainstorming for the ideas in company 
A and B, and also the slack time can be used to create team cohesion from social activities as 
mentioned by the LPDS consultant.  Furthermore, good top management support helps 
fostering creativity in NPD team by providing appropriate resources to enhance creativity 
(Bunduchi, 2009). Therefore, this top management support can enhance to facilitate team 
work, communication, training, as well as the process which are mentioned by Proctor et. al. 
(2004). These facts are strongly supported by empirical findings from Company A and B, as 
well as implied from the LPDS consultant and a PhD student views.  

Moreover, top management and customer interaction influence on organizational 
slack as mentioned by Richtnér & Åhlström (2006) help support the practice of maintaining 
slack for employees to have room for development and collaboration purposed by (Bunduchi, 
2009). This relationship were also appeared in company A and B's practices and stated by the 
LPDS consultant (see also details in section 5.4.2.3)   

In addition, the suggestion by Amabile et. al. (2002) on management implication in 
creativity enhancement under time pressure were analyzed and matched with our empirical 
data. For instance, it was mentioned that the manager would tried to avoid late changes, 
continuously motivate their employees, and avoid causing time fragmentation under the 
LPDS environment, which is high time pressure environment. Thus, the relationship that we 
defined between guideline from Amabile et. al. (2002) and the practice of top management 
support from (Bunduchi, 2009) can also be confirmed. 
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However, it should be added that attitude of risk taking was not mentioned as a 
creativity fostering practice in LPDS, according to the empirical findings from company A, 
B, C and D. As a result, the analysis based on the relationship that we defined in figure 8 
cannot be confirmed yet.  

5.4.3 Swedish LPDS Transformation; in Change Management and 
Creativity Perspective 

 Regarding to LPDS transformation in Swedish organizations based on our empirical 
findings, we shall conclude the analysis about how to manage changes during the process, as 
well as how to remain creative while deploying LPDS in Swedish organization as outlined in 
figure 12. 
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Figure 12: Change management and creativity perspective in LPDS transformation in 

Swedish organizations 

 In the beginning, change management practices were discussed in comparison 
between our empirical findings and theoretical frameworks. It shows that method of 
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facilitating, giving education, participation, and negotiation are appropriated to be applied 
when transform LPDS into Swedish organization. The transformation process should be done 
in incremental manners with support from proper resources and time; in order to 
continuously improve into the Lean direction. Also, the factors and practices which should be 
maintained and removed for success of LPDS implementation were discussed (see detail in 
the figure 12) and there were both well supported and against by our empirical findings (see 
details in the table 6 and 7 in chapter 4). Moreover, management should avoid using forcing 
and co-optation to manage changes to LPDS because the culture of low hierarchy and high 
equality in Sweden are not appropriate for this method. Therefore, the crucial thing is to 
make Swedes employee understand, commit, and believe in LPDS that it is important for 
their firms and their tasks prior to the transformation. As we can see from the Swedish LPDS 
analysis, it is explicit that “enhances creativity and innovativeness” is one of the principles. 
For that reason, the creativity perspective should be analyzed too in Swedish LPDS 
transformation. From our analysis, the characteristic of Japanese-style creativity is also 
appeared in Swedish organization, but to some extent, they are not the same. For example, 
the communication in Swedish organization is more opened, and also, the emphasize on 
using as less resources as possible is not mentioned in Swedish-style. Also, authority with 
ages is not emphasized in Swedish organization as well; however, Swedes should be aware of 
losing control structure within organization due to too much equality. Inevitably, Swedish 
culture in autonomous and equality help preserving  creativity, which is a benefit for Swedish 
organization and it is well corresponded to the practices (e.g. training and competence 
development program, brainstorming, open communication, well management support and 
commitment, providing appropriate organizational slack, and balancing the influencing of top 
management and customer interaction) the firm used to foster creativity under LPDS 
environment, which we categorized it has high time pressure. Moreover, due to high time 
pressure in LPDS environment, management should avoid causing employees’ time 
fragmentation and also try to create sense of urgency on task to make the employees realize 
importance of their work; in order to motivate them. 
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CHAPTER 6: DISCUSSION 
 In this section, we would like to discuss some points which might not be exactly 
matched with our purposes, but we found them interesting.  

 First, it appears that the LPDS models of Company A and B are somehow different, 
even they are under the same company group and doing business in the same manufacturing 
industry. Thus, it can be implied that LPDS practices should be adapted to match with 
organization case by case, so each organization shall have their own way of LPDS. Moreover, 
organization size, structure as well as the product complexity and project size can influence 
the model of LPDS in each organization, then affect on the LPDS transformation process as 
well. Nonetheless, in current study, we did not aim to study on those criteria effects to the 
Swedish LPDS and its transformation. Still, LPDS needs many resources (e.g. engineers, IT), 
high technical expertise and money, according to the empirical findings. Besides, the 
complexity of products and size of projects should be considered as well when design LPDS 
practices in organizations. As aforementioned, the Swedish LPDS seems to have more co-
located development of new products, according to our empirical findings from company A 
and B. Incompatibly, Toyota's LPDS does not emphasize on co-located the development 
team, but focus more on technical expertise development of individual instead. One major 
reason for this mismatch is the product complexity, since company A and B's products are 
categorized as super high complex, while Toyota's are much less complicated compared to 
them. On this account, the product characteristics and organizational factors should be 
concerned in designing LPDS practices for the firms. However, details of their effects (i.e. 
organizational size and structure, and development project size and product complexity) and 
the recommendation of LPDS practices may need future researches as they are out of our 
scope of study. 

 Second, in the comparison of Japanese and Swedish LPDS, there are some points we 
would like to discuss. Regarding to the differences of their principles, some of them are not 
really different in practices but it is, somehow, just the matter how they design their 
principles and practices. The major reason that we need to mention this is that we do not have 
an opportunity to observe their real practices in companies, so we stick to their documented 
principles and interview with their representatives. For example, modularization is a well-
known product development technique, which is used explicitly in various companies. 
Undoubtedly, Toyota has been using this technique, as well as others, for quite sometimes, 
though they do not include this as one of their LPDS principles. Another way round, 
Company A stated the importance of product development techniques utilization in their 
LPDS practice. Consequently, this might appear to be a difference of Japanese and Swedish 
LPDS, but if we consider deep down into details, both of them are using the techniques in 
their NPD process. This might be the weakness of our empirical data gathering method, 
however we accept that this is one of our limitation in this study which is needed to be further 
studied. 

 Third, it is about the facilitating factors of successful LPDS implementation. The lean 
buffer in project schedule has been mentioned in theoretical framework that it helps 
encouraging successful LPDS transformation, but this factor is not quite agreed by our 
respondents. However, if we consider what our respondents mentioned about creativity 
encouragement under LPDS in their organizations, they are all agreed that organizational 
slack is needed. In our opinion, these two things- Lean buffer and organizational slack, have 
some relationships. For example, if time buffer is not provided in their schedules, then the 
slack for project delivery should not be valid either. This may be a reason why company A 
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and B have some time buffer in some projects with high complexity to achieve higher level 
of creativity. In our opinion, it is interesting to further study about the relationship between 
the Lean buffer and the organizational slack. Also, how can firms ignore Lean buffer while 
facilitating organizational slack when transform LPDS into their organizations. 

 Next, our respondents somewhat agreed that the ambition to maintain flexible 
relationship with suppliers could bring some difficulties to LPDS implementation, but they 
strongly supported that the organization practice of close cooperation with customers and 
suppliers lead to success of LPDS transformation. In our opinion, these two results are quite 
surprise as there is a conflict between them. We think that if the firms have very close 
relationship with their suppliers; then the ambition to maintain flexible relationship should be 
also high and it would result in higher obstacle of LPDS implementation. Consequently, this 
factor of ambition to maintain relationship with suppliers should be rated higher by our 
respondents. Nevertheless, it is possible that the studied companies have not faced many 
problems in managing their relationship with suppliers, so they may not see the significance 
of this factor in LPDS transformation.  

 Last but not least, one of our respondents stated that the software business is not 
suitable for Lean idea but it is better to use Scrum or Agile methods. It is quite interesting on 
differences between those methods as well as reasons behind this idea. In our opinion, it may 
be possible that they may use the modularization techniques in the software business, in 
which firms do not create a whole new program but they iteratively modify or add features in 
some specific modules for new versions of software instead. Also, the resources used in their 
business are not really physical resources, so the way to spot wastes may be harder than other 
kinds of business. According to us, we agree that the agile or scrum methods are more 
appropriate for software business in this sense. On the other hand, it is easier to identify 
wastes in other industries (e.g. automotive, electronic), so it is more suitable to apply the 
Lean method. However, this discussion is only based on our opinion and it is out of scope in 
the current study. Hence, further researches on this topic are required. 
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CHAPTER 7: CONCLUSION 
 From various literatures reviews, interviews and qualitative questionnaires, we have 
analyzed pros and cons of LPDS, Swedish style LPDS and its practices, as well as 
managerial guidelines on LPDS transformation process in Swedish organizations. According 
to the LPDS transformation, we focus on change management and creativity encouragement; 
in Swedish cultural contexts. In conclusion, there are several main findings and some 
interesting future researches which are drawn from the current study as following. 

 First, pros and cons of LPDS were studied and investigated, mostly from empirical 
data. The main advantages come from the practices applied in LPDS in each step. The 
visualization method of LPDS gives benefits of better information sharing and systematic 
decision making as well as facilitating the team's cohesion and trust. Also, the continuous 
improvement helps supporting both individual learning progress and dynamic knowledge 
management throughout the organization. Moreover, standardization shortens the NPD 
process and reduces development costs. Once the development lead time is decreased, it 
helps to free more time and spaces which could be used to enhance creativity within 
organization. However, it is important that these advantages would be accomplished only to 
firms that deploy LPDS in suitable ways, according to their organization cultures and 
characteristics. Nevertheless, the main disadvantages or weaknesses of LPDS are at method 
level because LPDS is not a ready-to-use tool, which can be simply applied to any firms to 
make use of it. Owing to the fact that LPDS is a socio-technical system, it requires the firms 
to adapt their strategies and cultures prior to LPDS transformation, which needs to be shaped 
and done case by case. Besides, it is important that the meaning of Lean is well interpreted 
with the same value and understood by employees in all levels of organizations. The high 
priority should be given to LPDS transformation process by top management as well. 

 Then, we analyzed and compared our empirical findings (4.2) with the theoretical 
framework about Swedish LPDS (3.1.2.2) and concluded the practices of Swedish LPDS into 
14 principles including:-  

1. Business, user, and society focus to create value-added product and process 

2. Set-based concurrent engineering and front-loading 

3. Rated and balanced incremental development 

4. Standardization of processes 

5. Control system and leadership style 

6. Cross-functional team 

7. Employees development; focus on learning and knowledge management  

8. Suppliers involvement in PD process 

9. Continuous improvement 

10. Discipline and purposefulness/Respect for individual 

11. Visualization 

12. Utilize suitable product design techniques 

13. Product life-cycle management (PLM)  

14. Enhance creativity and innovativeness  
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 Regarding to these principles, there are four distinct principles from the theory 
mentioned in 3.1.2.2; i.e. set-based concurrency engineering and front-loading, suppliers 
involvement in PD process, utilize suitable product development techniques, and product 
life-cycle management (PLM). However, these four principles are considered to be used in 
the real practices of Swedish LPDS. 

Next, the comparison between Japanese style and Swedish style of LPDS can be 
concluded too from the analysis based on theory framework in 3.1, 3.2.1 and 3.2.2, as well as 
the conclusion of Swedish LPDS principles in 5.2. Regarding to similarities, both Swedish 
and Japanese LPDS apply the set-based concurrent engineering and front-loading in their 
LPDS practices. Both try to level the product development process which aims toward 
incremental development. In addition, cross-functional team in NPD projects appears in both 
Swedish and Japanese practices. Furthermore, the basic principles of LPDS, which are 
standardization, suppliers involvement, continuous improvement, and visualization, are 
employed explicitly in both Japanese and Swedish LPDS. Regarding to differences, Swedish 
LPDS does not focus only on customers like Japanese but also users, business and society, 
which lead to PLM that appears as one of the principles. The chief engineering role in 
Sweden is more in form of group which is suitable for Swedish culture of work-life-balance; 
unlike in Japan that must be individual. Also, the leadership style appeared in Swedish LPDS 
is in more coaching not by ages or position ranking control like in Japan. While to enhance 
the ability to trust each other in NPD team is well-balanced to promote respect for individual 
in autonomous characteristic for Swedish LPDS, Japanese LPDS focuses on cultures (e.g. 
high hierarchy) that support continuous improvement for their people who are more familiar 
with the culture of control by power. The Japanese LPDS has explicitly mentioned on the 
tools that promote standardization and continuous improvement and this may got affected 
from their culture which seems to care on details more than the Swedish one. On the other 
hand, due to their cultural backgrounds of individualism and autonomous, Swedes treat 
creativity seriously in their NPD, so the principle of enhancing creativity and innovativeness 
is included only in Swedish LPDS. In conclusion, it cannot be judged on which style of 
LPDS is better; however, the importance is that LPDS principles should be interpreted in the 
way that suits cultural backgrounds of those who want to adopt them. 

Regarding to the last research question on should and how Swedes transform LPDS 
into their organizations, we conclude that Swedes can adopt LPDS if they think it is benefit 
for their organizations, however, the transformation process should be carried out 
incrementally and under proper circumstances. To be more precise, when considering 
transforming LPDS into organizations, it is important to realize its advantages and limitation 
as well as carefully interpret and adapt LPDS principles to match with organizational cultures 
and characteristics; before put those principles into real practices. According to our analysis 
on LPDS transformation in Swedish organization, we studied in change management and 
creativity perspectives in comparison of theoretical framework (3.2 and 3.3) and empirical 
findings. The following factors should be considered as obstacles to LPDS transformation in 
Swedish organization:- 

• Request for detailed design specifications disturb the visionary-led projects. 

• Ambition to maintain a flexible relationship with suppliers coupled with a demand for 
known costs obstructs a black box engineering relationship.  

• Engineers tend to make short cut and employee disregard operational standards 

• Senior engineer are occupied, and poor measuring of engineering activities 

 As a result, these factors should be carefully avoided and reduced in LPDS 



81 

 

transformation. On the contrary, the focus in R&D department is not an obstacle in LPDS, as 
well as simultaneous engineering and coordination of Lean project has very low harm to 
LPDS in our current study. In contrast, the facilitating factors below should be maintained 
and sustained in LPDS transformation. 

• Close cooperation with a qualified customer 

• Competence of individual engineers  

• Top management commitment and support 

• Regular gatherings with management representatives from different functions.  

 Accordingly, the organizational practice for LPDS transformation which is 
emphasized and applied in Swedish firms in the current study consists of:- 

• Spending sufficient time on creating an understanding of the full concept 

• Regularly gathering with management representatives from different functions to 
create a cross-functional focus throughout the organization 

• Maintain close cooperation with customers and suppliers, where suppliers are 
appropriately remunerated 

• Use of combination between the strategic management by objectives with hierarchical 
breakdown.  

 This is because all suggested factors and organizational practices are in range of 
medium to very high support from our empirical findings in this study. However, other 
factors that get low or not supported from our current study may need future research on their 
effects. 

 Furthermore, the methods used for change management which are recommended in 
the theories are agreed by all interviewees. Therefore, LPDS transformation in Swedish 
organization should be done in incremental manners and the methods of forcing employees to 
change their behaviors should be avoided. Instead, management should try to communicate, 
educate, facilitate, negotiate and participate in the transformation process; in order to get high 
commitment and clear understanding of Lean from employees. By doing this, it would be the 
most appropriate practice for Swedish culture of autonomous, high equality and 
individualism. Moreover, the LPDS transformation in organization should be viewed as way 
to move forward through continuous improvement for becoming a leaner organization.  

 As for creativity which is an importance characteristic of Swedish NPD and included 
in Swedish LPDS principles, our study concludes that Swedish organizations deploy many 
paradigm breaking techniques with required resources and time, and this may promotes new 
breakthrough innovation. Regarding to the firms' LPDS transformation process, time pressure 
is a consequence of NPD as well as LPDS, and it is evidenced in our study. The time pressure 
level is categorized to be high in LPDS and it can affect employees' feeling of fragmentation 
and confusion. Therefore, it is important that firms need to make their employees feel 
motivated, committed to their tasks, as well as clearly understand their tasks, processes and 
importance of LPDS.  This would make them be able to focus on their responsibilities to 
create common values and reduce fragmentation of employees’ time. As a result, this would 
help to enhance higher creativity under LPDS environment, as we concluded the creativity 
facilitating practices from our study per following: 

• Create common and clear understanding of LPDS for employees 
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• Avoid late changes in plan and schedule by put creativity in LPDS since earlier stages 

• Encourage team collaboration, brainstorming, training, career development plan for 
each employee, and also R&D program  

• Facilitate open and frequent communication 

• Top management support which is crucial and needed for guidance and resources 
providing 

• Close customer interaction which helps in co-development of innovative product; 
then leads to satisfy customer needs 

• Appropriate level of organizational slack; both individual (for self improvement) and 
project delivery (in the case of high complexity project), which affects directly from both 
top management and customer interaction 

 Moreover, the Swedish culture on autonomous and equality have positive effects in 
preserving creativity in Swedish organizations under LPDS and also help balancing working 
and individual life of employees. However, it should be mentioned that these practices 
creativity fostering under LPDS are not yet proved to be the best practices, but instead, this is 
based on our current study. Also, risk taking attitude is not confirmed to be a good practice 
for creativity in LPDS environment from our study. Thereby, further study would need for 
this topic. 

 Finally, we studied the practices of LPDS from Swedish firms without specific type of 
manufacturing industry, thus the future research is possible to do in detail of specific type of 
industry- e.g. automotive, electronics. Additionally, there are opportunities to further study on 
the other factors related to Swedish LPDS practices, for example, product complexity, project 
size, organizational structure and organization size, as well as the relationship between lean 
buffer and organizational slack, and the differences between agile, scrum, and Lean methods. 
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APPENDICES 
Appendix A: Interview questions and short questionnaires 

A1: Interview Questions for a manager at company A  
General Question about PD Process and LPDS  

• Can you please tell us about your background? How many years you have you spent 
at Toyota and COMPANY A?  

• What is your role and responsibility in Toyota and COMPANY A?  

• Could you describe LPDS in your opinion?  

• Could you describe the old product development model in COMPANY A as well as 
Toyota?  

• Why do you choose to deploy LPDS? What are advantages and disadvantages you 
foresee in it?  

Organizational Culture 

• Since you used to work in Toyota-Sweden, can you briefly explain its organizational 
culture? We have read in some literature that even in Toyota, the culture and practices 
are different from country to country. For example, they faced problems of work-life-
balance, transferring of Hansei, and rewarding in group/individual in Toyota-USA; 
due to different national culture between USA and Japan.  

• Could you describe the organizational culture in COMPANY A? What are the 
differences between COMPANY A and Toyota-Sweden that you experience?  

• Regarding to the literature, Swedish culture has characteristics in promoting 
individualism, equality and creativity. In your opinion, what is the benefit and effect 
of them in PD process? If they are advantages, how would you preserve them when 
transforming LPDS in Swedish organization? 

Transformation of LPDS in COMPANY A  

• Can you briefly explain on what are you doing in the transformation process of LPDS 
in COMPANY A nowadays?  

• What are the challenges in LPDS transformation you are facing?  

• According to “The Toyota Product Development System” book from Morgan & Liker 
(2006), they mentioned 13 principles under 3 subsystems of LPDS which should 
work together harmoniously to achieve the best outcome of LPDS. However, in 
several literature, there are other different practices in Lean PD concept. What is the 
principles/practices you are implementing in COMPANY A? (We remember from 
your lecture, you also mention only 4 elements.)  

• One of the most important principles mentioned in Toyota LPDS is “chief engineer”. 
In our opinion, it is difficult to development such a expert and complicated skills in 
both technical and management person like this. What is your opinion about “chief 
engineer” role and responsibility? What is the real practice you have seen in the real 
R&D organizations (either in Toyota-Sweden or COMPANY A)?  
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• Obviously, LPDSs shorten time to market of new products. However, the bad side 
could be putting more time pressure to the development team. What do you think 
about this conflict in time efficiency and employees' mental health, motivation, as 
well as behavior under time pressure? Do you have any suggestions to manage this 
conflict?  

• Regarding to literature, it is mentioned that the demanding of time efficiency in LPDS 
could effect to hide PD team breakthrough creativity. For example, Japanese 
creativity is more incremental manner- e.g. imitation and modifying from previous 
design. In your experience, how can you foster the creativity under time pressure? 
What are the technique have been used at COMPANY A (or Toyota-Sweden) to 
encourage creativity in LPDS?  

• Another important in creativity is to having some slack both for time and other 
resources. However, the LPDS seems to be limit in time as well as try to use the 
resources as less as possible. Therefore, this is dilemma in LPDS. How do you 
manage them? 

• We have heard that COMPANY A co-located project members. How do COMPANY 
A develop technical competences of their engineers in this co-located situation?   

A2: Interview Questions for a manager at company B 
General Question about PD Process and LPDS  

• Can you please tell us about your educational and career background?  

• What is your role and responsibility in COMPANY B?  

• Could you describe LPDS in your opinion?  

• Could you describe the old product development model in COMPANY B?  

• Why do you choose to deploy LPDS? What are advantages and disadvantages you 
foresee in it?  

Organizational Culture 

• Could you describe the organizational culture in COMPANY B? What are the 
similarity and differences between COMPANY B and other Swedish organizations 
that you experience?  

 

• Regarding to the literature, Swedish culture has characteristics in promoting 
individualism, equality and creativity. In your opinion, what is the benefit and effect 
of them in PD process? If they are advantages, how would you preserve them when 
transforming LPDS in Swedish organization?  

 

Transformation of LPDS in COMPANY B  

• Can you briefly explain on what are you doing in the transformation process of LPDS 
in COMPANY B nowadays?  

• What are the challenges in LPDS transformation you are facing?  

• According to “The Toyota Product Development System” book from Morgan & Liker 
(2006), they mentioned 13 principles under 3 subsystems of LPDS which should 
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work together harmoniously to achieve the best outcome of LPDS. However, in 
several literatures, there are other different practices in Lean PD concept. What is the 
real practices you experienced in your work at the company? 

• One of the most important principles mentioned in Toyota LPDS is “chief engineer”. 
In our opinion, it is difficult to development such an expert and complicated skills in 
both technical and management person like this. What is your opinion about “chief 
engineer” role and responsibility? What is the real practice you have seen in the real 
R&D organizations?  

• Obviously, LPDSs shorten time to market of new products. However, the bad side 
could be putting more time pressure to the development team. What do you think 
about this conflict in time efficiency and employees' mental health, motivation, as 
well as behavior under time pressure? Do you have any suggestions to manage this 
conflict?  

• Regarding to literature, it is mentioned that the demanding of time efficiency in LPDS 
could effect to hide PD team breakthrough creativity. For example, Japanese 
creativity is more incremental manner- e.g. imitation and modifying from previous 
design. In your experience, how can you foster the creativity under time pressure? 
What are the technique have been used at COMPANY B to encourage creativity in 
LPDS?  

• Another important in creativity is to having some slack both for time and other 
resources. However, the LPDS seems to be limit in time as well as try to use the 
resources as less as possible. Therefore, this is dilemma in LPDS. How do you 
manage them? 

• We have heard that COMPANY B co-located project members. How does 
COMPANY B develop technical competences of their engineers in this co-located 
situation?   

A3: Interview Questions for a PhD student  
General Question about PD Process and LPDS  

• Can you please tell us about your educational and career background?  

• What is your research area currently?  

• Could you describe LPDS in your opinion? What are advantages and disadvantages 
you foresee in it?  

Organizational Culture 

• Could you describe the Swedish organizational culture in your experience and 
opinion? 

• Regarding to the literature, Swedish culture has characteristics in promoting 
individualism, equality and creativity. In your opinion, what is the benefit and effect 
of them in LPD process?  

Transformation of LPDS 

• Can you briefly explain on what are the transformation processes of LPDS in 
organization from your experience?  

• What are the challenges in LPDS transformation in your opinion and experience?  
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• One of the most important principles mentioned in Toyota LPDS is “chief engineer”. 
In our opinion, it is difficult to development such an expert and complicated skills in 
both technical and management person like this. What is your opinion about “chief 
engineer” role and responsibility? What is the real practice you have seen in the real 
R&D organizations in Sweden?  

• Obviously, LPDSs shorten time to market of new products. However, the bad side 
could be putting more time pressure to the development team. What do you think 
about this conflict in time efficiency and employees' mental health, motivation, as 
well as behavior under time pressure? Do you have any suggestions to manage this 
conflict?  

• Regarding to literature, it is mentioned that the demanding of time efficiency in LPDS 
could effect to hide PD team breakthrough creativity. For example, Japanese 
creativity is more incremental manner- e.g. imitation and modifying from previous 
design. In your experience, how the firm can foster the creativity under time pressure?  

• Another important in creativity is to have some slack both for time and other 
resources. However, the LPDS seems to be limit in time as well as try to use the 
resources as less as possible. In our opinion, this is dilemma in LPDS. What do you 
think how could the firm manage them? 

A4: Interview Questions for a LPDS consultant 
General Question about PD Process and LPDS  

• Can you please tell us about your educational and career background?  

• What is your role and responsibility at the consultant company?  

• Could you describe LPDS in your opinion?  

• Could you give us some names of companies you used to guide or participate in their 
transformation of LPDS?  

• What are advantages and disadvantages you foresee in LPDS?  

Organizational Culture 

• What do you think about Swedish organizational culture? 

• Regarding to the literature, Swedish culture has characteristics in promoting 
individualism, equality and creativity. In your opinion, what is the benefit and effect 
of them in PD process? If they are advantages, how would you preserve them when 
transforming LPDS in Swedish organization?  

• From your experiences, have you ever got any resistances from Swedes in LPDS 
transformation in their organizations? Could you please tell us some examples about 
this kind of case? 

Transformation of LPDS 

• Can you briefly explain on what do you do in the transformation process of LPDS in 
your job?   

• What are the challenges in LPDS transformation you are facing? Please also give us 
example cases from your experiences. 

• According to 13 principles of LPDS from Toyota, it seems that all principles should 
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work together harmoniously to achieve the best outcome of LPDS. What is the real 
practices you experienced in your work with several Swedish organizations? 

• One of the most important principles mentioned in Toyota LPDS is “chief engineer”. 
In our opinion, it is difficult to development such an expert and complicated skills in 
both technical and management person like this. What is your opinion about “chief 
engineer” role and responsibility? What is the real practice you have seen in the real 
R&D organizations?  

• Obviously, LPDS shorten time to market of new products. However, the bad side 
could be putting more time pressure to the development team. What do you think 
about this conflict in time efficiency and employees' mental health, motivation, as 
well as behavior under time pressure? Do you have any suggestions to manage this 
conflict?  

• Regarding to literature, it is mentioned that the demanding of time efficiency in LPDS 
could effect to hide PD team breakthrough creativity. For example, Japanese 
creativity is more incremental manner- e.g. imitation and modifying from previous 
design. In your experience, how can you foster the creativity under time pressure? 

• Another important in creativity is to having some slack both for time and other 
resources. However, the LPDS seems to be limit in time as well as try to use the 
resources as less as possible. In our opinion, this is dilemma in LPDS. In your 
opinion, how can we solve this problem? 
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A5: Short questionnaires I and II  

Short questionnaire I – Practices in Swedish industry  
 From the study of “Lean Product Development in Swedish Industry - An Exploratory 
Study” by Kristofersson and Lindeberg (2006) and “Lean Product Development på Svenska” 
by Lars Holmdahl (2010), there are several components were summarized and applied in 
most Swedish organizations for their LPDS. Are these techniques were applied also in your 
experience at company / on LPDS practices in Sweden?  

Please answer the below lists by put “X” in to the box:  

Swedish LPDS Principles 

Rating 

3 2 1 0 Average 

Formalized cadence models (Cadence is a method 
for eliminating rescheduling and generating 
predictability in the development work) For 
example, the use of visualization (whiteboard) with 
weekly meeting 

     

Formal project priorities      
Reducing number of ongoing projects      
Standardization of processes      

Focus on value creation and value stream mapping      

Giving marketing a stronger formal position      

Measures to increase concurrency and cross-
functionality      

Respect for individual, which leads to 
organizational learning and knowledge sharing      

User focus and minimize distance between 
customers and PD-team      

Discipline and purposefulness; promote trust in 
each other throughout the supply chain      

Continuous improvement (Kaizen)      

Learning strategy which support Kaizen and Lean      

Planning; focus on resources and time, not 
activities      

Support/develop leadership and Chief engineer      

Equalization between working substance of 
individual and project      

Enhance creativity and innovativeness      

Other components you would like to add: - 
Set based engineering and other practices to make zero fail (no defects). 
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Short questionnaire II – Factors and Organization practices to LPDS  
 According to Karlsson & Åhlström (1996), below is a list of factors, which can be 
considered as hindering or facilitating the success of LPDS implementation. Let consider the 
LPDS implementation from your opinion and experience, what do you think about these 
factors? Please answer by put “Y” or “N” into the box in front of each factor.  

“Y” means you are agree on the factor. “N” means you are disagree on the factor.  
Factors lead to be obstacles in LPDS implementation Factors to encourage LPDS implementation 

 Focus on the R&D department in development creates difficulties in 
achieving cross-functional integration.  Lean buffers in schedules. 

 Simultaneous engineering is paradoxical to the individual engineers.  Close cooperation with a qualified customer. 

 Coordination of the lean project creates a time-consuming meeting activity  Competence of individual engineers. 

 Requests for detailed design specifications disturb the visionary-led projects.  Top management commitment and support. 

 Ambitions to maintain a flexible relationship with suppliers coupled with a 
demand for known costs, obstructs a black box engineering relationship.  Regular gatherings with management representatives from 

different functions. 

 

In your opinion, other hindering factors you would like to add: In your opinion, other supporting factors you would like to add: 

 

 

 

 

 Moreover, the managing change was mentioned as very important thing in LPDS 
implementation. Below is a list of organizational practices that should be done during the 
period of transformation to Lean product development. Let consider the LPDS transformation 
in your experience, please put “Y”, if a practice has been applied in the company. Put “N”, if 
it is not 

Organizational practices for managing change to LPDS 

 Sufficient time spent on creating an understanding of the full concept. 

 A cross-functional focus throughout the organization, created by regular gatherings with management representatives from 
different functions. 

 Continuous concretizing of product functions and manufacturing processes, coupled with lean buffers. 

 A combination of strategic management by objectives with a hierarchical breakdown of these objectives 

 Close cooperation with customers and suppliers, where suppliers are appropriately remunerated. 

 

In your opinion, other good organization practices to ease the change management to LPDS, you would like to add: 
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Appendix B: Comparison between Concurrent engineering and 
Lean (Haque & James-Moore, 2004) 

 

Concurrent engineering Lean 

• Lacks an enterprise-wide common 
strategic direction or statement for 
implementation. It is naturally geared 
towards improving the NPD process and 
thus promotes specialized tools such as 
the Design For ‘x’ tools, QFD, etc 

• Lean is by definition an enterprise initiative with a 
common format for all business processes with the 
single strategic goal of eliminating waste and 
improving the flow of value. Its basic/original 
definition does not, however, address adequately the 
needs of NPI processes 

• Lacks a life-cycle approach; that is, does 
not answer the question: where do I start 
and how do I sustain the movement? 
The focus is on the ‘what to do’ and not 
the ‘how to’ 

• Provides a life-cycle approach with both the ‘what’ 
and ‘how to’, starting and ending with the customer, 
with a continuous drive for waste elimination. The 
five principles (i.e. specify value, identify the value 
steam, make the value flow, let the customer pursue 
the process, pursue perfection (Womack & Jones, 
1997)) in fact provide an implementation route map 
for Lean 

• Liable to different interpretations and 
definitions 

• Universal definition: ‘value’ and ‘waste’ as main 
factors 

• Does not classify and contextualize 
waste. Waste elimination is a by-product 
of CE activities 

• Wastes identified, classified and contextualized 
within given value streams, and then eliminated 

• Promotes customer focus and 
improvement of information flow, but 
does not explicitly define a systematic 
approach 

• Explicitly promotes (a) creation of value stream maps 
based on customer demands, (b) flow is only truly 
possible after elimination of waste, and (c) the value 
creating process be pulled at a customer defined rate 

• It promotes overlapping of activities and 
hence the flow of partial information 
based on downstream process needs. 
This greatly improves information flow, 
and can be seen as the engineering 
version of a manufacturing-type pull 
system 

• Promotes the concepts of takt time (it is an available 
work time divided by rate of customer demand 
(Womack & Jones, 1997)), single piece flow (it is a 
situation in which units proceed, one at a time, 
through operations in design, order taking, and 
production, without interruptions, backflows, or scrap 
((Womack & Jones, 1997)) and the pacemaker 
process (it is  the point or activity in the process that 
dictates the rate of information flow for all 
downstream activities, and rate of pull for 
activities/processes upstream of it). 
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Appendix C: LPDS models for empirical data 
 

C1: Lean product development system at Company A (by top 
management) 

Company A
Customer value – Our value

Knowledge Confidence Willingness

Working surface
Remove barriers 
and wastes

System scope
Understanding 
internal customer

Fix
and basically before 
construction

Visualization
Faster notification 
of problems

Employee and Knowledge

NormalitySimplicity/ OrderSustainability

Continuous 
improvement

With all 
involved

Cooperation, Learning

Lean Product Development System at Company A (by top management in HQ)
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C2: Lean product development system at Company A (by R&D manager) 

Pe
op

le

Product designs and Techniques
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C3: Lean product development system at Company B 

Company B LEAN SYSTEM

SAAB Aero structures Customer offering
Right quality – Lowest cost – Shortest lead time

Rate and Flow
- Jobbing
- Balancing
- Usage 

management

Zero defect
- Andon
- Stop if fault
- Corrective action
- Maintenances

Interaction in group
- Daily control
- Case control
- Problem solving
- Continuous improvement

Stable practice and Guidance
Standard – Normality – Best practice - equalization

Orderliness
5S and visualization

Customer focus Employee Values Leadership

 


