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Abstract  

This master’s thesis aims to capture the essence of Lean Product Development and to evaluate 

to what extent Swedish companies have implemented lean principles. Previous studies in 

this field exemplify how methods are used by already lean practitioners, and there is a lack of 

knowledge about the extent to which lean in is used in product development in industry. 

A literature review reveals a number of principles and perspectives; 5 Lean principles, 13 

Lean Product Development principles, 14 Lean Management principles and 4 critical 

factors for Lean (or Knowledge-based) Product Development. These principles and 

perspectives were the starting point in developing the survey questions.   

The survey of 26 questions was sent to 67 large Swedish companies (more than 249 

employees) working with product development and design. The response rate of 39 per cent 

was unusually high for this type of internet survey. The main results of the survey are that 

Lean methods and tools are rather extensively used in product development, but the culture 

has yet not permeated the entire company. The workload of the product development 

department is too high and a structured method for organizational learning is lacking.  

Recommendations for the studied companies are to reduce the workload and increase the 

time for reflection, learning and process improvement. Also, the capability to implement 

strategies can be improved. 
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Sammanfattning 

Denna masteruppsats syftar till att fånga kärnan av Lean Produktutveckling och att 

bedöma i vilken utsträckning svenska företag tillämpar dess principer. Tidigare studier på 

området exemplifierar hur metoder används i redan lean-tillämpande företag och det finns 

en brist på kunskap om omfattningen av lean inom produktutvecklande företag. 

En litteraturstudie avslöjar olika principer och perspektiv; 5 Lean-principer, 13 Lean 

produktutvecklingsprinciper, 14 ledarskapsprinciper och fyra kritiska faktorer för Lean- 

(eller kunskapsbaserad) produktutveckling. Dessa principer och perspektiv är grunden för 

studiens undersökningsfrågor. 

Undersökningen bestod av 26 frågor som skickades till 67 svenska storföretag (fler än 

249 anställda) som arbetar med produktutveckling. Svarsfrekvensen på 39 procent var 

ovanligt stor för denna typ av internetbaserad undersökning. De viktigaste resultaten av 

undersökningen är att Lean-metoder och verktyg i ganska stor utsträckning används inom 

produktutveckling, men kulturen har ännu inte genomsyrat hela företaget. 

Arbetsbelastningen på produktutvecklingsavdelningen är generellt sett för hög och en 

strukturerad metod för organisatoriskt lärande saknas. 

Rekommendationer för de studerade företagen är att minska arbetsbelastningen och öka 

tiden för reflektion, lärande och processförbättringar. Dessutom kan förmågan att 

genomföra strategier förbättras.  
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1 Introduction  

The way in which Swedish companies work with Lean product development and the 

extent to which they have implemented Lean philosophies can make a large difference in 

their competitiveness. Are these companies merely using Lean methods or is the phi-

losophy deployed in everything they do? Similar research has been conducted by e.g. i) 

Soriano-Meier & Forrester (2001) who evaluated the ―Leanness‖ of production in 

ceramics tableware industry in the UK, and studies to gain insight to Swedish product 

development have been made by e.g. ii) Kristofersson & Lindeberg (2006) and iii) 

Ohlsson & Ottertun (2008). There is however a lack of a wide study that covers more 

than the eight and nine case studies (ii and iii) that two of the previous studies were based 

on.  Furthermore these previous studies are either industry-specific (i) or the selection of 

participating companies is biased towards lean practitioners from the start ((ii) and (iii)). 

To overcome these issues this study covers product development (PD) practices and 

philosophies in large Swedish companies working with PD, regardless of industry or 

previously expressed interest in the Lean concept. 

1.1 Purpose and objective 

The purpose of this thesis is to identify what it means to work with Lean Product 

Development and identify to what extent (if at all) Swedish industry works in a ―lean‖ 

way in this area. The outcomes could indicate in what areas Swedish industry has potential 

to improve their way of working. The main objectives of this study are to: 

1. Develop an evaluation model (survey/tool) to analyze the level of implementation 

or commitment and awareness to Lean Product Development philosophies and 

management.  

2. based on a survey evaluate how committed Swedish companies are to Lean 

Product development – how and to what extent is lean put into practice? 

1.2 A brief background on Lean and Toyota 

The history of Lean can be traced way back through a number of industrial inventors, but 

one company is recurring in Lean literature: Toyota. When Japan was struggling to 

rebuild its economy after World War II, managers at Toyota were inspired by the 

principles of Henry Ford, but realized that they did not have the resources of American 

industry and needed to think differently
1
. The basis of Toyota’s Just-In-Time system is 

―The right part at the right time in the right amount‖, that is, avoid overproduction by 

producing only what the customer wants, when they want it.
2
 Toyota have been open 

about their way of working, and the study of their ways in a large research project at MIT 

(resulting in the bestseller The Machine that changed the world, Womack et al. 1990) is 

the foundation of the Lean concept, as known to the western world, according to Sandkull 

& Johansson (1996). 

                                                      
1
 http://www.lean.org/whatslean/History.cfm (2010-04-16) 

2
 Notes from webinar with James Womack, www.lean.org/images/october_webinar_project_slides.PDF (2010-04-16) 

http://www.lean.org/whatslean/History.cfm
http://www.lean.org/images/october_webinar_project_slides.PDF
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Today, Toyota has become the biggest car manufacturer in the world.
3
 The Toyota 

Production System (TPS) has become a role model to what is in the western world more 

known as Lean production, which has become widespread and several companies around 

the globe are working to become more ‖Lean‖ in their production.  

Toyota has a reputation of outstanding quality and their engineers are said to be four 

times more productive than in western (American) companies according to Kennedy, 

(2004). In a culture of continuous improvement, Liker (2004) found that at the Toyota 

Georgetown facility, committed employees in one year gave around 80 000 suggestions 

for improvements, and management was quick to follow up – around 99% of these sug-

gestions were carried out . The percentage of implemented suggestions gives an indica-

tion of the quality of the suggestions and the interest shown by the company, according to 

Karlsson & Ahlström (1996). 

According to Toyota themselves
4
, The ―T‖ in TPS also stands for thinking. Toyota does 

not only develop cars, but also develop people who can come up with unique ideas. Basi-

cally, according to Liker (2004), the Toyota Way is about encouraging people to continu-

ous improvement by giving them purpose, a sense of a greater good, not only working for 

money but welfare of society – an aspect often missed in companies trying to adopt only 

Lean techniques.  

The Lean concept is often associated with eliminating waste (―Muda‖) and continuous 

improvement (―Kaizen‖), but it is not just about tools, methods and process: It is a phi-

losophy about management, culture and foremost learning. Lean Product Development, 

or Knowledge-based Product Development, is probably less known than the Lean Pro-

duction System. This, among other things, will be examined in this survey.  

2 Method 

The working process has consisted of three stages: First, to define what Lean PD is, a 

literature review was conducted, resulting in a matrix where lean principles from different 

areas were cross-referenced to find the essence of Lean PD. Second, this matrix was used 

to formulate relevant questions for a survey that was published online and sent to large 

companies working with product development. Finally, results were analyzed.  

2.1 Extracting the essence of Lean PD 

The focus of the survey conducted was to establish the essence of Lean product develop-

ment and to test how this is implemented in Swedish companies. Background research on 

Lean principles was conducted through a literature survey. Books such as Lean Thinking 

(Womack & Jones, 2003), The Toyota Product Development System (Morgan & Liker, 

2006), The Toyota Way (Liker, 2004) and Product Development for the Lean Enterprise 

(Kennedy, 2008) were carefully studied in the search for Lean principles and practices. 

The literature was actively chosen to extend beyond PD-focused books only, covering 

                                                      
3
 International Organization of Motor Vehicle Manufacturers, Ranking 2008:  

   http://oica.net/wp-content/uploads/world-ranking-2008.pdf (2010-04-16) 
4
 http://www.toyotageorgetown.com/tps.asp (2010-04-16) 

http://oica.net/wp-content/uploads/world-ranking-2008.pdf
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also principles for lean management or lean production to ensure a deeper understanding 

of lean and its principles as a whole. Also, two previous studies on the subject Lean 

Product Development in Swedish Industry were identified and examined, as well as a 

study on product development capabilities in Japanese industry. From the latter, six 

capabilities in PD were translated and added to this survey, to evaluate PD capabilities in 

Swedish industry in a similar fashion and to enable a comparison with the results of the 

Japanese study. The Lean principles identified in literature were analyzed and cross-

referenced in a matrix (as seen in table 8 or appendix A) to help in finding relevant 

questions for the survey that would cover as many aspects as possible, yet keeping the 

number of questions low to ensure a reasonably high response rate.  

2.2 Creating the survey 

Data collection from industry has been conducted through a survey. A web-based ques-

tionnaire was chosen to facilitate both distribution and data analysis for researchers, and 

since it would require the least amount of time and effort for the respondents to complete, 

hopefully increasing response rate. The work process followed was based on the five 

stages of a survey described by Czaja & Blair (2005):  

1. Survey design and preliminary planning 

2. Pretesting 

3. Final survey design and planning 

4. Data collection 

5. Data coding, data-file construction, analysis and final report 

In step one, an initial set of questions and alternatives for the survey were created by the 

author and then reviewed, revised and categorized in collaboration with Dr. Sara Persson 

and Dr. Sandor Ujvari, University of Skövde. A pilot test was conducted on colleagues in 

step two to ensure that the questions were easy to understand, and after some final touch-

ups in step three, a code was generated for each respondent to enable identification by the 

researchers, while maintaining anonymity in the survey results. A link to the survey was 

sent by email to the person in charge of the department for development or design for 

each of the selected companies. 

2.2.1 Identifying respondents 

The selection of respondents was based on data from the Swedish institute ―Affärsdata‖
5
 

where information about all registered Swedish companies can be found. A Microsoft 

Excel file was downloaded and based on relevant areas of interest; mainly manufacturing 

of goods, (excluding e.g. construction work, research facilities etc.) firms were identified 

through an activity classification code, Svensk Näringsgrensindelning, (SNI). SNI is a 

Swedish Industrial Classification code, designed according to the EU’s recommended 

standard.) The selection was based on two criteria: large companies (more than 249 em-

ployees), and where the business description contained keywords and wildcard searches 

indicating that the company works with product development. The selected words were 

                                                      
5
 www.ad.se 
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―develop, development, developing etc… (Swedish: utveckl*) or ―design‖ (Swedish: 

konstru*, konstruera, konstruktion…). This resulted in a list of 67 relevant companies. 

The head of each PD department was identified through phone calls to each company.  

2.2.2 Selecting survey method and design 

Many options are available when collecting data (Czaja & Blair, 2005); interviews in 

person or over the phone are suitable when gathering qualitative data and gives the 

researcher more control over the situation. Respondents can also ask questions when in 

doubt. However, it is very time-consuming and it requires that the respondent is available 

at the right time. Hence, it was not a viable option in this case. The use of paper or online 

surveys is appropriate when gathering quantitative data but requires carefully formulated 

and delimited questions. The reason for this is twofold; in part because the respondent 

does not have the opportunity to ask for clarifications by the surveyor and in part because 

the formulation of questions is very critical to receive as non-biased and truthful answers 

as possible. These aspects are presented in further detail. 

An online survey would require the least amount of time and administration, for both 

respondents and researchers, being both easy to distribute, easy to reply to at any given 

time and also assists the researcher in the organization of collected data. However, 

different methods might generate different answers. Dolnicar et al. (2009) compared 

online surveys versus paper surveys administered via regular mail in the tourism context, 

and examined the extent and nature of survey bias resulting from respondent self-

selection (i.e. dropout since the survey is not mandatory) based on survey format. The 

most relevant findings from Dolnicar et al. (2009) for this survey was that no differences 

existed in the contamination of data by response styles, but online respondents had a lower 

dropout rate and produced less incomplete data. An online survey was the obvious method 

for this survey.  

Regarding the design of the questions, Jolene, Don et al. (2006) discusses differences 

between the use of ―check all that apply‖ and ―forced-choice‖ questions (table 1). The 

first is commonly used in paper- or online surveys, whereas the latter is normally the style 

used when telephone surveys are conducted. 

Table 1: Difference between “check all that apply” and “forced-choice” questions. 

Check all that apply: Forced-choice questions: 

 Option A 

 Option B 

Option A:   Yes   No 

Option B:   Yes   No 

Jolene, Don et al. (2006) found that the two question formats did not perform similarly; 

respondents endorse more options and take longer to answer in the forced-choice format, 

suggesting that this question format encourages deeper processing of response options, 

hence being preferable to the check-all format. However, at minimum, respondents spent 45 

percent longer on the forced-choice format, and on average they spent two and a half times 

longer. It was crucial to keep the survey as short and quickly answered as possible to 

increase response rate. Hence, the check all that apply-alternative was selected. It also 
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simplifies the analysis of data, from a technical point of view. An online survey was created 

using Google Docs®
6
, where answers from the respondents could be analyzed in real-time. 

3 Theoretical framework  

This chapter includes an overview of product development paradigms of over-the-wall 

engineering, concurrent engineering and knowledge-based or Lean product development. 

Lean principles in the areas of management, product development and production are also 

described, as well as results from previous studies on Lean product development in 

Sweden. The essences of the principles, combined with findings from previous studies are 

cross-referenced in a matrix to facilitate the creation of relevant survey questions.  

The traditional product development or the ―over-the-wall engineering‖ paradigm is 

described as sequential activities with little or no communication between functional 

units: According to By Balamuralikrishna et al. (2000) “industrial technologists received 

communication from the designers and were simply asked to produce according to 

specifications with little or no opportunity to provide any feedback”. According to Trott 

(2005), this paradigm is today considered outdated and a hindrance to efficient product 

development due to lots of rework and consultation between functions, and many 

manufacturing companies adopted other paradigms, such as Concurrent Engineering 

during the late 1980’s and 1990’s.  

The term Concurrent Engineering was first used by the Institute for Defence Analyses in 

1986 (Trott, 2005). Concurrent Engineering, or Integrated product development, is in 

various sources described as:  

Concurrent Engineering (CE) is a systematic approach to integrated prod-

uct development that emphasizes the response to customer expectations. It 

embodies team values of co-operation, trust and sharing in such a manner 

that decision making is by consensus, involving all perspectives in parallel, 

from the beginning of the product life cycle. […] 

(European Space Agency, Concurrent Design Facility, 2004)
7
 

 

Concurrent Engineering: Integrated approach to product-design that takes 

into account all stages of a product's life cycle from design to disposal in-

cluding costs, quality, testing, user needs, customer support, and logistics. 

(BusinessDictionary.com)
8
 

 

Integrated Product Development (synonymous with concurrent engineering 

(CE), concurrent product development (CPD), integrated product and 

process development (IPPD), etc.) - a philosophy that systematically em-

ploys a teaming of functional disciplines to integrate and concurrently apply 

                                                      
6
 http://docs.google.com 

7
 http://www.esa.int/esaMI/CDF/SEM1OF1P4HD_0.html 

8
 http://www.businessdictionary.com/definition/concurrent-engineering.html 
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all necessary processes to produce an effective and efficient product that 

satisfies the customers’ needs. (NPD-Solutions.com)
9
 

A strong user focus and the integration of different disciplines are clearly expressed. This 

is also incorporated in Lean Product Development, but lean goes further still.  

3.1 What differs Lean from other product development principles? 

The core of the lean philosophy is to eliminate waste, continuous improvement and 

learning, and always focusing on what creates value for the customer. Since Toyota is a 

company which have been very open about their way of working, Lean Product 

Development (LPD), as with Lean in general, is to the western world most known 

through studies of their philosophies and methods (Womack et al., 1990), like the Toyota 

Production System (TPS) or the Toyota Product Development System (TPDS). Lean 

Product development, or the Toyota Product Development System, can also be referred to 

as a Knowledge-based Product Development system (Kennedy, 2008). At Toyota, Lean 

has become a corporate culture, instilled in every worker, a total commitment to quality 

and responsibility. In some cases, Japanese culture is very much in line with company 

culture. For example, according to Morgan & Liker (2006), Hansei (reflection, accepting 

responsibility), is something necessary for Kaizen, continuous improvement. In Japan, 

Hansei is taught even to small children, so it comes as a very natural thing within Toyota.  

Other books on product development, for example Cross (2008), Engineering design 

methods, or Ulrich & Eppinger, (2008) Product Design and Development, describes a 

process, methods and practices very similar or identical to e.g. Knowledge-based Product 

Development as presented by Kennedy (2008) without ever referring to this as Lean, 

although customer-defined value, set-based concurrent engineering, decision matrixes 

(informed decisions from many perspectives), trade-off curves and morphological 

matrixes (to combine subsystem solutions) are all methods and tools commonly 

mentioned in various Lean literature. Lean is obviously more than only a set of methods. 

The mentioned books do not go much into the philosophy, management or leadership that 

is a central part of a Lean enterprise. They also do not mention central areas of interest in 

Lean, such as reducing waste, continuous improvement, pull or just-in-time principles. 

Kennedy (2008) points out some differences between his perceptions of ―traditional‖ PD 

and Knowledge-based PD, as seen in table 2.  

Table 2: Product Development Environments, Traditional vs. Knowledge-based (Kennedy, 2008) 

Key PD Elements Traditional PD Knowledge-based (Toyota) 

Process One or two concepts/one perspective Many alternatives/many perspectives  

Leadership Administrative  Technical/coaching  

Planning/control Based on inflexible tasks  Based on flexible results  

Workforce Diverse responsibilities Individual excellence/personal responsibility 

Further, an organizational capability assessment form is presented by Kennedy (2008) 

where ―traditional‖ (American) product development is compared to Toyota, representing 

the knowledge-based view on product development, by being placed along a continuous 

                                                      
9
 http://www.npd-solutions.com/glossary.html 

http://www.npd-solutions.com/glossary.html
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scale between extreme descriptions of views on seven aspects of product development, 

seen in table 3. Traditional PD is placed close to the left end of the scale and Toyota is 

placed close to the right on all topics except for two, CAD/CAM proficiency and 

Corporate Engineering infrastructure, where the result is the opposite. As for the latter, 

the reason why Toyota is placed to the left is that development is driven within the 

development and production departments, and not in various support departments. The 

results from this thesis survey will be analysed using this model in chapter 5.2, Analysis of 

Swedish PD practices related to extremes. 

Table 3: Organizational capability assessment form (Kennedy, 2008). 

 Aspect  
Administrative based: Totally concerned 
with budgets, schedules, resources, 
administrative issues. 

 Program management  
Engineering based: Totally concerned 
with technical issues; decision making, 
customer interface, resource leadership 

Interfaced: One-on one communication as 
needed to resolve issues, otherwise 
through interface agreements 

 Teaming style  
Highly interactive: Totally open teaming 
as people perceive need, high degree of 
spontaneity, little formality 

Guarded: Keep information to oneself, 
push to others as you perceive they need it. 

 Project information  
sharing 

Concurrent: Project information available 
and easily accessible for all; a way of life 

Entry level: Design engineers are mainly 
junior level with little experience. 

 Project engineering  
proficiency 

Highly experienced: Design engineers 
mainly are highly experienced & 
functionally skilled 

Ad-Hoc: Learning across project is based 
on informal sharing as resources move 
across projects 

 Cross project learning  
Ingrained: Learning across projects is 
systematic and is highly effective 

Basic: PD teams are poorly equipped and 
inconsistent in technical computer skills 

 CAD/CAM Proficiency  
High: PD teams are routinely well equipped 
and skilled in the application of computer 
technology to the project expected 

Minimal: No infrastructure exists outside 
projects to support process development,  
system support, or new technologies 

 Corporate Engineering  
Infrastructure 

Extensive: Strong infrastructure exists for 
systematic development and application of 
new processes & technologies into projects. 

Kennedy (2008) also argues that matching the level of productivity achieved by Toyota 

cannot be accomplished strictly by copying their techniques. Morgan & Liker (2006) also 

emphasises that one of the main reasons that companies fail at implementing lean systems 

is that they only capture the easily copied ―explicit‖ knowledge of lean tools and tech-

niques. It is crucial to recognize the importance of tacit knowledge – also known as 

―know-how‖ knowledge. This is what enables an organization to learn, adapt, and grow. 

As quoted by Morgan & Liker (2006), Peter Senge, (senior lecturer at MIT and author of 

The Fifth Discipline) claims that ―The ability to learn faster than your competitors is the 

only sustainable competitive advantage‖ Morgan & Liker (2006) summarizes: “What 

makes LPD truly powerful is the whole system of mutually supportive tools, processes 

and human systems working in harmony. To benefit fully from this system, implementa-

tion requires a holistic systems approach that engages the entire organization.” 

3.2 Lean principles in literature – an overview  

In a number of books on the subject Lean, such as Lean Thinking (Womack & Jones, 

2003), The Toyota Product Development System (Morgan & Liker, 2006), The Toyota 

Way (Liker, 2004) and Product Development for the Lean Enterprise (Kennedy, 2008), 

vital principles and key factors for the Lean philosophy are described. These were ana-

lysed for the purpose of extracting the essence of lean in product development, and to be 

able to create a survey that would cover as many principles as possible within a limited 
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amount of questions. The principles were cross-referenced in a matrix, as can be seen in 

chapter 3.4 and Appendix A: The Lean principles matrix. This chapter presents a brief 

explanation of the underlying thoughts, as presented in literature. Recurring principles are 

not explained a second time. 

3.2.1 Lean Thinking: Basic core values 

Womack & Jones (2003) attempted to summarize the essential principles of the Lean 

philosophy in Lean Thinking, resulting in five principles. They are sometimes more diffi-

cult to understand when applied to product development than to production, since the 

flow in product development consists of information and knowledge, and is much less 

tangible than the physical material flow in production. 

1: Define value from the customers perspective (so it can be separated from waste)  

To define how value is perceived by the customer and what creates value is an essential 

part of Lean. In Toyota, the awareness of how quality creates value for the end user, is a 

strong motivator for each worker, according to Liker (2004). The ―customer‖ can also be 

the next process step.  

2: Identify the value stream. From start to finish in the entire process, from idea to deliv-

ered product, which activities add value to the customer and which do not? Some activi-

ties are indeed value-adding for the customer, some not directly value-adding but central 

to the process, others are the opposite of value – waste. 

3: Flow. Flow means to process one piece at a time in a continuous flow, instead of proc-

essing large batches in separate departments. A continuous process flow brings problems 

to the surface, where they can be identified and solved to keep them from recurring. 

4: Pull avoids overproduction. In production, pull is a method where a process signals its 

predecessor that more material is needed. The pull system produces only the required 

material after the subsequent operation signals a need for it. In production, it is easy to 

see bottlenecks, where material is piling up, or where it is waiting to be processed. In 

product development, according to Kennedy (2008), it is knowledge that is pulled, and 

participation from all areas of the organization. Pull is also applicable to information; let 

it be easily available for those who need it, rather than pushing loads of excess information 

onto those who might find use for it. 

5: Perfection – to continually strive for improvement. Through continuous improvement 

in small steps, Kaizen, processes are constantly more and more fine-tuned to reduce waste 

such as space, costs, time and inventory. 

Reinertsen (2005) claims that one of the greatest difficulties in applying lean methods to 

product development is that there are critical differences between PD and manufacturing 

that needs to be respected (table 4); variation can actually be value-adding in PD, which 

is never the case in manufacturing.  
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Table 4: Differences between product development and manufacturing (Reinertsen, 2005) 

 Development   Manufacturing 

Scope of work         Unbounded, expandable          Bounded, constrained 

Requirements          Adjustable                     Fixed 

Starting point        Adjustable                     Fixed 

Ending point          Adjustable                     Fixed 

Task sequence         Nonsequential                  Sequential 

Information arrival Continuous                     Concentrated at start 

Decision making       Continuous                     Concentrated at start 

Queues                Invisible                      Visible 

Risk taking           Necessary                      Unnecessary 

Variability           Adds and destroys value        Destroys value 

Work content          Repetitive and nonrepetitive   Repetitive 

3.2.2 Reducing Waste, Overburden and Unevenness 

Reducing waste is central to Lean principles. But it is not just waste (Muda in Japanese), 

there are also two other M’s: Muri, meaning overburden or unreasonable (workload) & 

Mura (unevenness), which are often overlooked. Unevenness in the workload creates 

overburden, which in turn causes waste.  

Waste (Muda) can be identified through first defining what value, from a customer’s per-

spective is. (Lean Thinking principle 1) There are seven types of waste, as defined by 

Toyotas former head of production, Taiichi Ohno (Morgan & Liker, 2006). They origi-

nate from production, but examples can be translated to other areas, such as product 

development or administration. 

Table 5: The seven wastes with examples from Product Development 

Waste  Examples from Product Development  

Overproducing  Batching, unsynchronized concurrent tasks  

Waiting  Waiting for decisions, information distribution  

Conveyance (transport) Hand-offs/excessive information distribution  

Processing 
Stop-and-go tasks, redundant tasks, reinvention,  
process variation - lack of standardization  

Excess inventory  Batching, system overutilization, arrival variation  

Motion  Long travel distances, redundant meetings, superficial reviews.   

Correction (or Defects)  External quality enforcement, correction and rework.  

There are sources where other forms of waste (often application-specific) are described. 

However, these other wastes can often be derived from the original seven. ―Unused crea-

tivity” is sometimes mentioned in areas such as product development (Morgan & Liker, 

2006), management (Liker, 2004), or administration (Locher, 2008). The essence of this 

waste is that people are under-utilized, that their ideas are not being captured. Sometimes 

―complexity‖ is added to the list, but by eliminating the other types of waste, complexity 

is also reduced.
10

 IVF, the Swedish Institute for industrial research (Institutet för verk-

stadsteknisk forskning) does not mention ―Motion‖ in their map of wastes (Sigemyr, 

Rask & Bükk, 2006).  Instead, they present “Unnecessary actions” (looking up informa-

tion that has not been presented, doubled activities, looking for information already avail-

                                                      
10

 http://www.gembapantarei.com/2005/07/what_about_the_8th_waste.html 
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able). Furthermore, IVF add a ninth waste; “Lack of system discipline”. Examples of this 

kind of waste are unclear rules, bad climate for cooperation, lack of staff training, and bad 

discipline in planning.  

Overburden (Muri) seems to be a problem in product development. Reinertsen (2005) 

points out some problems with overburden in product development. Under 11 years of 

surveying the product development capacity utilization (i.e. how much of the available 

capacity or resources that is actually used, which is a rather elusive measurement in prod-

uct development) of more than 400 companies, it was found that their average utilization 

rate was 98.5 percent. Reinertsen continues; “A factory operating at this utilization rate 

would never make delivery commitments. This rate combined with the inherent variability 

of product development creates the perfect conditions for large queues.” The problem is 

that these things are seldom measured or managed in the intangible world of PD. In Rein-

ertsen’s studies, 48% of product developers did not measure a single queue in their develop-

ment process, even though even simple changes can make a big difference – one company 

reduced cycle time by half by limiting the number of projects in their development pipeline. 

Unevenness (Mura) in the workload (or material flow etc.) makes planning difficult, 

cause bottlenecks and exhaustion – it will lead to overburden (Muri), which in the end 

will lead to waste (Muda). Unevenness is avoided through heijunka, workload or 

production levelling, through careful planning of simultaneous projects and within projects. 

3.2.3 The Toyota Product Development System 

Morgan & Liker (2006) identified thirteen significant principles in their book ―The 

Toyota Product Development System‖, categorized into the categories Process, Skilled 

People and Tools & Technology. 

The process system begins with a central concept mentioned in Lean Thinking (chapter 

3.2.1); (1) establish customer-defined value to separate value from waste. To find the best 

solution principle, many alternatives are developed and evaluated early, while many 

options are open and changes are not very expensive, by (2) frontloading the product 

development process. Also, by (3) levelling the PD process flow and workload through 

planning (heijunka), results are more predictable and unevenness (mura) is reduced or 

eliminated. To further be able to predict results, it is necessary to (4) standardize to create 

flexibility and predictable outcomes. Standardized tasks and processes are a foundation 

for continuous improvement and employee empowerment. A standard is not meant to 

stifle creativity, but to establish a best-practice platform and make results become more 

predictable. Then, improvements can be made. Three main areas are targeted for stan-

dardization in Product Development: Design (Common architecture, modularity, shared 

components) Process (based on standard manufacturing processes) and Engineering skill 

set (common skills create flexibility in staffing planning, and a base to build on).  

Principles regarding people starts with the (5) chief engineer that integrate development 

from start to finish has no authority over staff or functions, but is responsible for the inte-

gration of functions in a product, and also looks after the customer’s needs and view on 

value. The chief engineer must have a strong vision for the product and is technically 
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proficient to have a good understanding of all systems in a vehicle. The Toyota leadership 

model is an adaptation of a matrix organisation, where the Chief Engineer is responsible 

for the product, not the workers, so it is important to (6) organize to balance functional 

expertise and cross-functional integration. The career path at Toyota emphasizes an ac-

quisition of deep technical skills, unlike many in other companies where engineers do too 

few design cycles before being promoted to administrative leadership or changing work-

places, as implied by Kennedy (2008), Morgan & Liker (2006) and Ohlsson & Ottertun 

(2008). This is covered in the principle of (7) developing towering technical competence 

in all engineers. Competence is also spread outside the company, by (8) fully integrating 

suppliers into the Product Development system. This is called Respect your extended net-

work of partners and suppliers by challenging them and helping them improve in Lean 

Management. Toyota puts up tough demands on their suppliers, but it is not just a ques-

tion about price. In close collaboration with their most vital suppliers, a partnership is 

developed where Toyota also helps to develop the supplier into meeting their demands. 

Sometimes guest engineers from suppliers work full-time at Toyota to build a strong, 

intimate relationship. All the other principles are held together by the company culture; 

strong beliefs and core values of all leaders and employees, so when striving for perfec-

tion, it is necessary to (9) build in learning and continuous improvement and to (10) build 

a culture to support excellence and relentless improvement.  

The Tools & Technology subsystem starts with (11) adapt technology to fit your people 

and processes. Software and hardware should be carefully selected to fit people and 

existing processes, rather than adapting processes to fit in with a new system. Morgan & 

Liker (2006) claims that technology in itself is easy to replicate, and is not a competitive 

advantage. The term ―right-sized, not king-sized‖ is used. There is no point in spending 

on technology that can do much more than what is actually used. To quickly grasp com-

plex information is vital to success, so (12) align your organization through simple, 

visual communication. In Toyota management principles (chapter 3.2.4), this is called 

Use visual control so no problems are hidden. Simplicity is the key to overview, not 

through complicated computer systems or extensive and tedious reports. Examples of 

methods used are 5S to keep the workplace in order or kanban cards or simply an empty 

container to signal the need for more material or input in a process. Critical information is 

kept short and visual in A3 reports, not more information than what can fit on a size A3 

paper. Finally, the (13) use of powerful tools for standardization and organizational 

learning is not only meant to achieve results in product development, but also to set new 

standards and facilitate organizational learning: Using trade-off curves to understand the 

implications of variations of a design, decision matrixes to evaluate many aspects of a 

decision, a know-how database and checklists to standardize and simplify design prac-

tices, quality matrixes to make sure customer focus is carried through the process and to 

define how and what technical and manufacturing aspects affect customer value. The 

learnings from the use of all these tools is captured and quickly spread throughout 

projects, when checklists, databases and process descriptions are updated. 
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3.2.4 Lean management: The Toyota Way  

Liker (2004) has identified 14 principles of Lean management in The Toyota Way. Some 

are duplicates of Lean Thinking or Toyota Product Development principles and will not 

be explained again. The principles have been divided into four sections that summarize 

the principles: 

1. Base your management decisions on a long-term philosophy, even at the expense of 

short-term financial goals. People need purpose to find motivation and establish goals, 

but also, Toyota does not lay off staff when improvements are made: that would be a 

serious deterrent among the workforce to work with continuous improvements. 

2. The right process will produce the right results. Principles already mentioned are flow, 

pull, standardized tasks, visual control, workload levelling and technology that serves 

people and processes. Toyota has built a culture of stopping to fix problems, to get qual-

ity right the first time. This is also called Jidoka, meaning ―quality takes precedence‖. 

Quite contrary to the mass production philosophy, where the production line must never 

be stopped, each employee has the authority to stop the process when quality errors 

occur. A strong priority at quickly solving the root cause of the error reduces the chances 

that it will ever happen again. 

3. Add Value to the Organization by Developing Your People. Toyota has a strong com-

mitment to developing exceptional people and teams who follow the company's philoso-

phy. It is understood that exceptional cars are developed by exceptional people. As former 

CEO of Toyota Motor Manufacturing North America says, “There can be no successful 

monozukuri (making thing) without hito-zukuri (making people).”
11

Leaders are consid-

ered teachers, so it is also important to grow leaders who thoroughly understand the 

work, live the philosophy, and teach it to others. It takes many years and massive 

amounts of experience to be a leader at Toyota. Leaders manage by coaching staff in a 

bottom-up fashion by asking questions to make people think for themselves instead of 

telling them exactly what to do. 

4. Continuously Solving Root Problems Drives Organizational Learning. This entire sec-

tion is essentially the contents of Lean Thinking’s ―perfection‖ and consists of principles 

for learning and decision-making such as go and see for yourself to thoroughly under-

stand the situation (Genchi Genbutsu) and make decisions slowly by consensus, thor-

oughly considering all options; implement decisions rapidly (nemawashi). First-hand 

experience of a problem or activity is necessary to make the best decisions. All managers 

are expected to go and see and experience the situation to understand how it can be im-

proved. Before decisions are made, all alternatives and their consequences must be inves-

tigated, and when consensus is reached and the decision has been made – quickly imple-

ment any changes. Finally, become a learning organization through relentless reflection 

(hansei) and continuous improvement (Kaizen). Checklists are constantly updated when 

new experiences are made, and new learnings are quickly spread across projects. 

                                                      
11

 http://www.toyotageorgetown.com/tps.asp (2010-05-12) 
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3.2.5 Four factors for Product Development in the Lean Enterprise  

Kennedy (2008) presents a slightly different perspective on the Lean (or knowledge-

based) product development system. Here, four critical factors are mentioned:   

1. Set-based Concurrent Engineering. Concurrent Engineering is about working simulta-

neously and integrated between different departments and areas of expertise. Set-based 

means to develop solutions in sets, create many alternative solutions, test, evaluate, learn, 

narrow down in steps and communicate findings to other departments, instead of quickly 

selecting one alternative and developing it fully only to discover that it was not the best 

solution, and having to rework. This covers the Toyota Product Development principle of 

front-loading the product development process. 

2. Technical leadership, or System Designer Entrepreneurial Leadership. This can be 

compared to the Toyota Chief Engineering system. The leader should be concerned about 

the technical issues, not the administrative ones. Leadership should be centred around the 

product, and to integrate the functions necessary to develop it. 

3. Workforce expertise or Expert Engineering Workforce. This can be compared to the 

TPDS principle of building towering competence, but also maintaining expertise through 

mentoring or a career path that lets people do what they do best, and not promoting the 

most skilled designer to a management position with administrative duties.  

4. Individual responsibility or Responsibility-based Planning & Control. Instead of pro-

ject planning being performed in detail by a separate function, give the people involved in 

the process the mandate to do the detailed planning to be able to meet the key integrating 

dates where important decisions are made. This type of planning not only helps in 

levelling out the workload, but gives people a better sense of responsibility and importance. 

3.3 Results from previous studies on Lean Product Development  

Two studies made in Sweden and one in Japan are described. Previous studies in Sweden 

have targeted companies which have shown explicit interest in Lean, not a broad range of 

companies. Interviewed Swedish companies with some exceptions have so far adopted 

Lean techniques as a complement to their existing practices rather than the whole phi-

losophy. Visualization and pulse meetings are recurring favourite methods in the inter-

viewed companies. 

3.3.1 Lean Product development in Swedish Industry 

Kristofersson & Lindeberg (2006) have in their thesis ―Lean product development in 

Swedish Industry‖ interviewed eight Swedish companies to answer the question (among 

other things) ―What does lean PD consist of, as practiced by Swedish firms?‖ Interviewed 

companies have been selected on basis of having shown explicit interest in the Lean con-

cept. This approach reveals what Lean PD in Sweden is when at its best, and cannot be 

used to describe Swedish industry’s product development practices in general. The study 

gives a description of lean practices at each of the eight companies. An interesting 

comment is that the company Scania is said to have taken the role as ―Sweden’s own 
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Toyota‖, an exemplary Lean practitioner that willingly shares their knowledge. Scania 

however does not use the label ―Lean PD‖, but rather wants to create a PD system of their 

own. Popular ―Lean‖ methods used in these eight companies are: 

 Formalized models for cadence (takt time) in PD 

 Visualization of project status and weekly pulse meetings 

 Formal project priorities 

 Reducing number of ongoing projects 

 Standardization of processes 

 Value stream mapping 

 Giving marketing a stronger formal position 

 Measures to increase concurrency and cross-functionality 

The summarized findings show that interviewed companies have, with some exceptions, 

mainly regarded Lean PD as a set of techniques, rather than a philosophy. Lean PD tech-

niques have been implemented to reduce PD lead time, increase the predictability of PD 

lead time and increase customer focus in PD. 

3.3.2 Key factors for a successful implementation of Lean Product Development 

in Swedish Industry 

Ohlsson & Ottertun (2008) studied key factors for a successful implementation of Lean 

PD through interviews with nine Swedish companies that were all participants in a 

research project called VMLPD (translates to ―Tools and methods for Lean PD‖), a still 

ongoing project with the purpose of developing better ways of implementing Lean PD in 

Swedish industry. Their results show that some companies see their present PD philoso-

phies as a functional basis for PD, and look to Lean philosophies for inspiration. Others 

want to replace their current practices and implement the Lean concept fully. 

All interviewed companies are said to have a common understanding of what the most 

central parts are in Lean PD (the report unfortunately does not mention which). All these 

companies also agree that Lean PD is superior to conventional PD. It is sometimes dis-

cussed whether a Lean philosophy is only suitable in Japanese culture. Many respondents 

in this study claim however that Swedish culture is very suitable for a Lean view on PD. 

Still, one big problem mentioned is what Ohlsson & Ottertun call a ―fire fighting/ hero 

culture‖; that people who take big risks and manage to pull off seemingly impossible 

projects are regarded as heroes in Swedish corporate culture. This view must be changed 

for a Lean implementation to work, it is those who can follow standards and maintain a 

levelled workload to achieve predictable results that should be considered heroes. 

Another problem in Swedish industry is career paths – it is difficult to achieve towering 

technical competence since engineers often change jobs, or are promoted to administrative 

managers. This problem is also addressed by Morgan & Liker (2006) and Kennedy (2008). 

Swedish companies interviewed by Ohlsson & Ottertun (2008) seem to have adapted two 

favourite methods; Visual planning and the Pulse meeting, in order to create cadence in 

their product development. As a conclusion, characteristics of successful and failed Lean 

implementations in Swedish companies were identified, as seen in table 6. 
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Table 6: Characteristics of successful and failed lean implementations (Ohlsson & Ottertun, 2008) 

A successful implementation 
is characterized by...  

A failed implementation  
is characterized by...  

Staff understands how tools and  
methods fit in as a whole  

Staff sees tools and methods as isolated changes 
without relation to other work for improvement.  

Staff understands the underlying problems and how 
they can be solved with new tools and methods.  

Staff follows orders without understanding why new 
tools and methods are applied.  

Staff recognizes the problem area attacked by a 
certain tool or method as a prioritized problem.  

Staff has bigger problems than those targeted.  

Staff experience that they participate in developing 
and ownership of the tool/method.  

Tools and methods are forced upon staff without giving 
them the possibility to affect these tools/methods.  

Staff can see that the tool/method improves their 
working situation and every-day-life  

Staff perceive the tool/method as an imposition   

Staff feels support for the initiative from all levels of 
management.  

Staff experience no support or undertaking from any 
level of management.  

Leaders of change practice what they preach and 
make good examples.  

Change leaders do not make good examples but are 
still working after old habits...  

3.3.3 Product development capabilities in Japanese industry  

This chapter gives a brief introduction to a study in 2007 of six PD capabilities in 

Japanese companies. The questions used in this Japanese study have been used in the 

survey of this thesis to allow a comparison between the two countries. The results from 

the survey are presented and compared to Swedish companies in chapter 5.3.  

JMAC Scandinavia is a joint venture between two Japanese and a Swedish consultancy 

firm: JMAC Inc. (Japan Management Association Consultants), TCC (Takizawa Con-

sulting Corporation) and Ohde & Co. They offer the Scandinavian market efficiency 

improvement tools and techniques used in many successful Japanese companies.
12

 A 

study was conducted in 2007 by JMAC in Tokyo, measuring product development capa-

bilities in Japanese companies. Information about the survey has been acquired through 

JMAC Scandinavia
13

. Four thousand requests were sent, and one in forty companies 

answered, resulting in 106 answers, of which three were inconclusive. This is a response 

rate of approximately 2.5 %, which is low and not many conclusions can be drawn from 

the results. Participants in the study were categorized by annual sales in billion Yen into 

large, medium and small companies. The surveyed companies in Sweden are considered 

large based on number of employees, but categorized according to annual turnover, most 

of the companies would fall under the small or medium category in the Japanese survey, 

so a comparison is still relevant based on similar sizes. Aside from the low response rate 

and any differences in size of companies, the line of questioning and method of 

evaluating the results were still of interest to this study. The survey consisted of six 

questions, where companies made a self-assessment of their level of capability on a scale 

of one to four within these six areas, resulting in a possible total score of 6 to 24 points. 

Strategy formulation and business implementation capability covers the ability to inte-

grate and implement strategies for products and technology, with levels ranging from 

strategies cannot be seen to that a long-term strategy leading to a significant leap has been 

established. Planning Capability measures the ability to plan an effective theme for prod-

                                                      
12

 http://www.jmac.se (2010-05-04) 
13

 Personal contact with Takayuki Shimizu at JMAC (2010-03-29) 
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uct/technology development aimed at market trends, with levels ranging from plans lack-

ing for how to move ahead of competition, to that plans are formed for developing tech-

nologies which can create new markets. Technical Capability assesses the capability to 

develop and realize products and technology, ranging from unclear competitor bench-

marks to new technology is created to form new markets. Organizational Capability re-

gards structure for efficient development work and rapid collaborative capability in the 

organization, from poor coordination between departments to that synergy effects can be 

seen and that collaboration takes place on the organizations own initiative. Execution 

Capability is the capacity for smooth, speedy and efficient implementation of the devel-

opment process, from insufficient project management to ample resources are available 

for value-creating activities in upcoming projects. Finally, Capability for Innovation con-

cerns the ability to carry out sustained innovative (change) actions through the whole 

department, from a lack of understanding among employees for change activities to an 

organization constantly striving to achieve a higher goal. The full description for each of 

the four levels of each capability can be found among the rest of the questions in appendix B.  

For the 103 respondents who responded to all the questions concerning the six elements 

of development capabilities, the score for each element was summarized. Companies 

were divided into three groups, as seen in table 7:  

Table 7: Classification of Japanese companies PD capability 

Capability level Score Percentage of companies 

Low 6-10 points 29,1% 

Medium 11-14 points 56,3% 

High 15-24 points 14,6% 

The average total development capability in 

the study is 12.3 points, indicating that 

companies in general are at level 2 on all 

capabilities. The study does not mention if 

there are trends that larger companies score 

higher points than smaller, or vice versa. As 

seen in chart 1, the capabilities of Japanese 

companies are at a reasonably even level, 

with a slight tendency that the companies 

more often are better at formulating and im-

plementing strategies than at executing pro-

jects, i.e., a comparably low level in project management and concurrent engineering. 

3.4 Conclusions – how does it all add up? 

So, how do all these views relate to each other? It has many times been stated that a ho-

listic view is necessary to successfully implement Lean, methods or tools alone are not 

sufficient. A successful lean implementation requires rethinking the organization and its 

management, which is not achieved overnight. It requires a commitment to long-term 

profits instead of short-term cost savings to be successful, and a simple metaphor for the 

relation between the principles can be seen in figure 1. A few basic, easy to remember 

Chart 1: Average score of each capability. 
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core values are deeply rooted in the lean company culture and in each employee. Ohlsson 

& Ottertun (2008) provides an example of this in a large Swedish company, where the 

understanding of the entire Lean PD concept was limited among employees, but every-

body knew their four basic development principles, or core values. Application-specific 

principles can differ between departments, and be about e.g. production, product devel-

opment or administration, but for the entire company to be truly Lean, management must 

also have principles for long-term strategies, decision-making and leadership. Focusing 

on customer value, developing people and a constant strive for learning and improvement 

are recurring themes on all levels. 

 
Figure 1: A view on the relation between Lean principles in departments of a company. 

To capture the complexity of the many aspects of Lean Product Development in a survey, 

all the principles were cross-referenced in a matrix, to find commonalities between them 

and to find a line of questioning that provides a strong output for each question. ―The lean 

principles matrix‖, found in appendix A, is an attempt to decipher how all the principles 

relate to each other—if at all—based on findings by Kennedy (2008), Liker (2004), 

Morgan & Liker (2006), Womack & Jones (2003) and the six capabilities from the JMAC 

Tokyo study in 2007. An excerpt can be found in table 8. 

Basic core values and corporate culture (e.g. Womack & Jones (2003) Lean Thinking) 

Lean Product Development 

e.g. Morgan & Liker (2006) 

Toyota PD system) 

Lean management (e.g. Liker (2004) The Toyota Way) 

e.g. Lean 

Production 

Application-specific 

Lean principles  

and methods: 

 

e.g. Lean 

Administration 
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Table 8: Excerpt from the Lean principles matrix 
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Visual 

control 
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defined value         
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2. Front-load the 
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early, try many 
concepts 
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Project planning Bottlenecks and peaks, 
too many simultaneous projects? How 
many are late/on time? 
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3. Leveled PD 
process flow 

reduce management cycle 
time to enable pull of 

information when needed  

3-C 3-D  
Project management, Detailed scheduling, Identify 
bottlenecks and peaks through detailed planning, pulse 
meetings 

 

 

 

4. Standard-
ization  

4-B 

Standard procedures to make sure 
nothing is missed, rapid response to 
problems, pulse meetings 

4-F 

 Design, Process and Engineering Skill 
set stdz. Checklists, are they used and 
maintained? People - are skills evaluated 
and developed? 

SL
 

 

5. Chief. Eng. 
system integrate 
dev     

Product chief or functional department chief? 
Integration of people and functional units? Managing by 

asking questions. Chief represents VOC.     

5-I 
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SL
 

 

6. Balance funct. 
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 7. Technical 

competence     
Promotion on what basis? Are the best engineers 
promoted to administrators or product chiefs?  

7-I 

LEGEND: 

Horizontal:  

1st row (blue): The six product development capabilities from the survey conducted by JMAC Tokyo: 

SF&I = Strategy Formulation and implementation capability, PC = Planning capability, OC = Organizational capability,  

EC = Executional capability, IC = Capability for innovation, TC = Technical capability 

2nd row (green): The five Lean Thinking principles (5 LT) and the elimination of Muda (Waste), Muri (Overburden) and 

Mura (Unevenness) (3M). DV = Define Value, VS = Identify Value Stream, Pull, Flow, Perf = Perfection 

3rd row (orange): 14 management principles from The Toyota Way (14 TW) 

Vertical:  

1st column (blue): Kennedy’s four factors: CE = Set-based concurrent engineering, WFE = Workforce expertise, SL = 

System Designer Leadership, RP = Responsibility-based planning 

2nd column (green), The five Lean Thinking principles (5 LT) and the elimination of Muda, Muri & Mura (3M). 

3rd column (orange): 13 Toyota Product Development principles (13 TPDS). 

4 The survey 
The ―Lean principles matrix‖ (as seen in appendix A) was used as a framework to capture 

as many aspects of Lean product development as possible in a few simple questions. In 

the final design of the survey, a question concerning strategies when selecting technolo-

gy, as well as a question concerning which tools and methods were used for organiza-

tional learning were considered too specific for a survey and were removed to keep the 

survey easy to understand and quick to complete. The result was a questionnaire consist-

ing of 26 questions, including two background questions on the role of the respondent and 

the size of the PD department. The six questions concerning PD capabilities were trans-

lated and kept as close to the original formulations as possible to enable the comparison 

to the Japanese results. The questions were arranged according to topics, as can be seen 

below. The full survey can be found in Appendix B.  

 Current Lean practices in the company: if Lean is practiced at all, in what depart-

ments? For how long (in months)? 
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 Principles for strategies (including capabilities for Strategy formulation and imple-

mentation, Technology development capability and Market planning capability). 

 Principles of implementation and leadership (including Executive capability and 

leadership style) 

 Principles for product development: how the development process is perceived 

and updated, error handling, customer value, value-adding activities and waste, 

selection of concepts (set-based or not), workload, use of standards. 

 Principles of information management: is information pushed or pulled, are 

visualization tools used? 

 Organization: cross-functional and supplier collaboration, functional depart-

ments, product organization or matrix structure? 

 Learning and adaptability: strategies for capturing tacit knowledge, continuous 

improvement and learning from projects. 

5 Results and analysis 

The results of the survey were analysed and the following chapters describe how a typical 

company for this study could work with PD in Sweden, based on the respondents’ most 

common answer or median value for each question. The overall results are also compared 

to practices in traditional PD versus Toyota PD, as defined by Kennedy (2008). Finally, 

comparisons of PD capabilities in the surveyed companies are compared to the results 

from the study in Japan by JMAC in 2007. 

5.1 Product development in the surveyed companies 

The typical company is practicing Lean in production, PD and logistics. In PD, methods 

and tools are used, but so far during the nearly two years that Lean PD has been practiced 

(survey results ranging from 3 months to 8 years), it has not become part of the company 

culture. Strategies in the median company are put into practice and have had obvious 

effects on results, but no effects have yet been seen on learning outcomes. The technical 

level is comparable to competitors, with some technologies considered as strengths, but 

programs to differentiate the company and discourage competitors to enter their market 

remains to be seen. Marketing works well at a short term, but initiatives to investigate 

new needs and business areas are lacking. 

5.1.1 Customer value 

It is perceived as important that everyone involved in the final result of a product has a 

good understanding of the customers’ needs and value. However, often it is defined by 

marketing who hands over a specification, and customer value is not always clearly de-

fined or in focus in the development process. 

5.1.2 Concurrent engineering and leadership 

A cross-functional collaboration is encouraged in nearly all development areas, but re-

sources are lacking to create added value and to increase efficiency in upcoming projects. 

The project manager is commonly a ―System Integrator‖, a technically skilled person who 

manages in a bottom-up fashion, integrating different competences into a project. The 
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role is however not the same as the Toyota chief engineer – nearly all development pro-

jects are done in multidisciplinary teams in a matrix organisation with managers for both 

product and functional groups. The company’s suppliers participate in the development 

process and contribute to solutions, but there is no real long-term partnership with mutual 

collaboration for improvement. 

5.1.3 PD process and workload 

The workload of the PD department is constantly too high, probably because project 

planning is seldom used to even out the workload (heijunka). The described PD process is 

seen as important for quality assurance of the project and the results, and is continuously 

updated when new best practices are found. Unfortunately, it is not always perceived as a 

valuable support for developers. Components are standardized, and checklists for PD are 

continuously updated. When selecting concepts, it is important to find out facts before 

rejecting solutions and multiple concepts are develop in parallel, but it is still not uncom-

mon that one promising solution is quickly selected to allow more time for realization. 

5.1.4 Information management 

Information is generally easy to access for those who need it, and sometimes also sent out 

to those who may need it. It is however not necessarily easy to grasp – vital information 

could very well be entangled in long reports, even though the company uses tools such as 

visual planning and ―A3 reports‖, and to some extent visualises key goals and problems 

on wall boards. 

5.1.5 Continuous improvement and learning 

Management requests that problems are brought to attention early, and work is put into 

solving them so that they do not reoccur. Still, it is not unusual that they actually do reoc-

cur in upcoming projects, even if the company has a process that brings problems to the 

surface (which is rare). The company has made a value stream mapping of some sort and 

works to reduce waste in the PD process. The most common approach to knowledge de-

velopment is through courses and internal training. Leaders are considered coaches, but 

the company lacks a mentoring system to capture tacit knowledge from senior staff and to 

train new recruits. The company has a strategy to build competence over time through 

developing staff rather than outsourcing or hiring consultants. A standardized skill set is 

not used as a base for further development of employee knowledge and competence. To 

capture knowledge from projects, reports are written, but not always read. There is just 

not enough time to reflect and learn during projects. Finally, a structured method for con-

tinuous learning from finished projects is lacking. 

Finally, innovation and change activities in the company are at a level where a number of 

co-workers have suggestions for changes and improvements, and they actually drive ac-

tivities that includes other people, but it has not yet permeated the entire company to the 

extent of dramatically reducing the time it takes to complete change activities (e.g. com-

pleting learning cycles like PDCA). 
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5.2 Analysis of Swedish PD practices related to extremes 

Kennedy (2008) presents an organizational capability assessment form where his percep-

tions of ―traditional‖ (American) product development (Tr) is compared to Toyota (To), 

acting as a representative for knowledge-based PD, by placing them along a continuous 

scale between extreme descriptions of views on seven aspects of product development. 

Six of these aspects were covered in the survey. Below, Swedish companies (SE) are 

placed along these scales based on an analysis of the most common answers to questions 

regarding these aspects. The area around the SE marking indicates the span and variety 

among the answers of the surveyed companies.  

Program management 

The survey shows that the occurrence of bureaucratic leaders is rare, and the most common 

leader style is the System Integrator. Still, the most common organization form is the matrix 

organization with managers for both product and functional department. (Figure 2) 

Administrative based 
Totally concerned with budgets, 
schedules, resources, admin issues. 

 

Engineering based 
Totally concerned with technical 
issues; decision making, customer 
interface, resource leadership 

Figure 2: Program management extremes, adapted from Kennedy (2008) 

Teaming style 

Cross-functional projects and concurrent engineering is very common in the surveyed 

companies. No company answered that they have reached the level of collaboration be-

tween everyone involved in the development process, including important suppliers and 

partners collaborating on their own initiative. (Figure 3) 

Interfaced 
One-on one communication as 
needed to resolve issues, otherwise 
through interface agreements 

 Highly interactive 
Totally open teaming as people 
perceive need, high degree of 
spontaneity, little formality 

Figure 3: Teaming style extremes, adapted from Kennedy (2008) 

Project information sharing  

The survey revealed that a mix of push and pull techniques are used in the distribution of 

information. Still, even if information is pushed, visualization tools such as A3 reports 

may be used, but long reports are still not uncommon. (Figure 4) 

Guarded 
Keep information to oneself, push to 
others as you perceive they need it. 

 Concurrent 
Project information available and 
easily accessible for all; a way of life 

Figure 4: Project information sharing  extremes, adapted from Kennedy (2008) 

Project engineering proficiency  

The survey indicates that career paths that promote people away from their field of 

expertise into administrative leadership is allegedly rare, which moves Sweden to the 

right on the scale, although interviews by Ohlsson & Ottertun (2008) indicate that this 

kind career path is still a problem, even in the most Lean companies in Sweden. The lack 

of mentoring programs to capture tacit knowledge and to bring new recruits up to speed 

keeps Sweden from the right end of the scale. (Figure 5) 

To Tr SE 

To Tr SE 

To Tr SE 
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Entry level 
Design engineers are mainly junior 
level with little experience. 

 Highly experienced 
Design engineers mainly are highly 
experienced & functionally skilled 

Figure 5: Project engineering proficiency extremes, adapted from Kennedy (2008) 

Cross project learning  

It is common that there is too much to do in the PD department, and not enough time for 

reflection and learning in projects. It is uncommon to use a structured method for continuous 

learning from finished projects. Still, checklists, standards and processes are regularly up-

dated, so there is good potential for improvement in cross project learning. (Figure 6) 

Ad-Hoc 
Learning across project is based on 
informal sharing as resources move 
across projects 

 Ingrained 
Learning across projects is 
systematic and is highly effective 

Figure 6: Cross project learning extremes, adapted from Kennedy (2008) 

Corporate engineering infrastructure  

There is weak support for assessments of this aspect in the survey. The planning capabil-

ity points to that it is in fact common that new potential needs and business areas are 

watched and that new technologies are developed to create new business areas. (Figure 7) 

Note that the reason why Toyota is placed to the left is that development is driven within 

the development and production departments, and not in various support departments.) 

Minimal  
No infrastructure exists outside 
projects to support process devel-
opment,  system support, or new 
technologies 

 Extensive 
Strong infrastructure exists for 
systematic development and 
application of new processes and 
technologies into projects. 

Figure 7: Corporate engineering infrastructure extremes, adapted from Kennedy (2008) 

5.3 PD capabilities in Swedish and Japanese companies 

The six questions of the survey that concerned product development capabilities were 

used in the survey to assess PD capabilities in Sweden and to enable a comparison to the 

results of the Japanese study by JMAC Tokyo in 2007. The results show that the surveyed 

Swedish companies assess their product development capabilities higher than the 

Japanese companies did. There are large differences between the number of companies 

sampled and the response rate in these two studies, as seen in table 9. A bias towards the 

―small‖ segment of the Swedish respondents is revealed in table 10 when comparing the 

size distribution of Swedish population to the respondents; it has been more difficult to 

find the right person to answer in larger companies. However, the comparison is still of 

interest because there are few contemporary surveys of a wide coverage reported in this 

field, the size of companies are still comparable, and finally, a potential cultural barrier will 

be prevalent in any case (at least in surveys). 

Table 9: Comparison between key data in the Japanese and the Swedish survey. 

Country Sent Responses Response rate 

Japan 4000 103 (106) 2,6% 

Sweden 67 26 38,8% 

To Tr SE 

To Tr SE 

To Tr SE 
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Table 10: Distribution of companies in the Japanese and Swedish sample populations and respondents. 

Label Turnover/Annual sales 

Japanese 

sample p. 

Swedish 

sample p. 

Swedish 

Respondents 

“Large” Over 300 billion Yen (24,7 billion SEK) 31,3% 9% 4% 

“Medium” 50-300 billion Yen. 35,3% 42% 12% 

“Small” <50 billion Yen. (4,1 billion SEK) 33,4% 49% 84% 

What can be seen from charts 2 and 4, showing the distribution of sums of each 

company’s capabilities, is that Swedish results are on average higher. The difference in 

distribution can be clearly seen from pie charts 3 and 5. 

 

 

Chart 2 & 3: Distribution of overall development capability in Japan, by score and by category 

 

 

Chart 4 & 5: Distribution of overall development capability in Sweden, by score and by category  

There is a weak positive correlation between company size (number of employees) and 

total score on capabilities in Swedish companies, indicating that larger companies have 

higher capabilities for product development. The correlation factor is 0.30 for the total 

score, as illustrated in chart 5. The strongest correlation can be seen on Planning 

capability (0.38), suggesting that larger companies may be better at—or likely to have 

more resources for—examining new markets and technologies. The weakest correlation is 

between size and strategy formulation and implementation capability (0.12) as shown in 

chart 6, which could mean that it does not help to be big in terms of number of employees 

when a strategy must permeate the whole company. Note that in both charts, the top score 

is actually held by one of the ―smaller‖ companies. 
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 Chart 6: Number of 

employees vs total 

score, a correlation 

of 0,30. 

Chart 7:Number of  

employees vs. 

strategy capability, 

a correlation of 

0,12. 

As for results on each capability, presented in chart 8, Swedish companies score the high-

est average on planning capability and the lowest on strategy capability. An interesting 

difference is that Japanese companies on the contrary score the highest result on strategy, 

and that planning capability comes in at fourth place. However, there could be cultural 

factors behind the fact that Swedish industry seem more capable than Japanese, which is 

discussed in the discussion chapter. 

 
Chart 8: Average level for each capability, Showing Japanese average values on the inside of the 

red double line, Swedish averages on the outside of the blue solid line. The most common answer 

(mode) in Sweden is presented in a green dashed line. 

6 Discussion and conclusion 

The goals of this work has been to develop an evaluation model (survey/tool) to analyze 

the level of implementation or commitment and awareness to Lean Product Development 

philosophies and management, and to evaluate how committed Swedish companies are to 

Lean Product development, how and to what extent it is practiced. A survey was created, 

covering a number of lean principles and practices in product development and manage-

ment. The survey was answered by 26 out of 67 product developing companies with more 

than 249 employees, rendering a 38.8 % response rate, a relatively good result in online 

surveys. Lean principles are commonly used, particularly in production but to a large 

extent also in PD. It is documented that 86 % of the survey respondents claim to practice 

lean principles in PD. However, it is only a small fraction (10 %) who claims to have 

come so far that they have a disctinctive lean culture, the rest of the lean practitioners are 

merely using methods. Swedish companies present a high capability for product 
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development, are good at concurrent engineering but are constantly overloaded and would 

benefit from cutting down on projects (or waste) to get more time to capture knowledge from 

ongoing and finished projects. 

Surveys are often questioned for their response rate, but another considerable issue in 

determining the validity of a survey is the design and respondents understanding of the 

questions. Through adjustments made after pilot testing the survey, questions were well 

designed to accommodate easy understanding. As for the response rate, out of the 67 

companies, 27 answers were received. One was excluded, since the identification code 

was a duplicate.  This equals a response rate of nearly 39 %, which must be regarded as a 

relatively satisfactory response rate for an online survey. In two other published surveys, 

using similar type of data gathering, Cui et al. (2009), reported that their logistics survey 

response rate of 26% was favourable compared to other similar studies, and Häkkinen et 

al (2004) in Hilmola et al. (2010) reports that a response rate of 10% seem to be 

conventional. In light of this, a response rate of 39% is a very good result. On the other 

hand, response rate and survey reliability is not a linear correlation. With a smaller popu-

lation, as in this study, a higher response rate is required. A majority of the population did 

not answer, so it is still important not over-generalize the possible conclusions, but the 

results should still provide valuable insight into how Swedish large companies work with 

Lean product development.   

Unfortunately, the four biggest Swedish companies based on turnover or number of 

employees have not answered, and there is a bias towards the ―smaller‖ part of the large 

companies category in this study. On the other hand, a weak correlation can also be seen 

in that larger companies score higher capability ratings. The results of the six product 

development capabilities seem to be of a normal distribution, which could indicate that 

respondents in highly capable companies are not more prone to answer. It must also be taken 

into account that the survey is based on self-assessment, not on verified measurements.  

In any survey, the influence of bias might affect the results and needs to be addressed 

before conclusions are drawn. Those who are interested in Lean principles might be more 

prone to answer, but the total scores on PD capabilities indicate that respondents are not 

just from extraordinarily capable companies. Many respondents are head of a PD 

department and might be positively biased and have another view on the actual practices 

than the product developers themselves. A study targeting product developers might 

verify or reject this. 

Since the study is based on self-assessment, it might be that those who already are more 

into lean are more self-critical (aware) than others, and score lower results? These ten-

dencies can be suspected in some answers, where companies who are reputed for their 

Lean practices answer in a seemingly self-critical manner. This might also be the case 

with the comparison between Swedish companies and Japanese companies. The authors 

Chen et al. (1995) examined cultural differences in response style on Likert-scales on 

Asian and North American students and found that Japanese and Chinese students were 

more prone than North Americans to select the midpoint on the scales, rather than the 

extremes, unwilling to stand out from the crowd. It is suggested that Asians may be af-
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fected by Confucian philosophy and its virtue of moderation, and studies by Kitayama et al. 

(1997) also showed that the Japanese are relatively self-critical.  

A recommendation for further work is to widen the study to also involve small and 

medium-sized companies, and eventually improve understanding even further by con-

ducting in-depth case studies at a number of companies. The survey results of this study 

are only compared to Japanese companies and it would be of interest to carry out surveys 

in other countries to extend the comparison. 
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Appendix A: The Lean principles matrix 
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Appendix B: The survey 

Left column is a translation from the Swedish survey. In the right column, the underlying purpose of each 

question is presented along with the automatically generated charts showing the results. 

 Multiple choice: Here you can select several options 

 Single choice: Here you can only select one option. 

QUESTIONS PURPOSE & RESULT 

Before you start:  Enter the three-digit code that you received in the e-mail:___ To identify respondents to be able to send out reminders. 

BACKGROUND  

1. Your professional role 

 Head of the entire design or product development department 
 Head of a division of design or product development department 
 Group leader of design or product development department 
 Project leader for product development projects 
 Business leader 
 Other 

 
How close is the respondent to the actual PD department? 

2. How many people work at the design or PD department? Enter approx: ____ <11: 7     11-20: 4     21-30: 7     31-199: 6     200+: 3 

LEAN AT YOUR COMPANY  

3. Are you working with Lean today? 

 No, I do not know the concept. (You'll be taken directly to question 7) 
 No, but I know the concept. (You'll be taken directly to question 7) 
 No, the company has actively opted out of working with Lean. (You'll be 

taken directly to question 7) 
 No, but we plan to start with Lean. (You'll be taken directly to question 7) 
 Yes, we are working with Lean to some extent.  

 
Awareness and practices of Lean today: it might not be 
an aware or outspoken concept, but principles actually 
used might be similar. 

4. Lean is applied to some extent in the following areas: 

 
Where are Lean principles (most commonly) applied? 

 Design/Product Development 
 Production 
 Purchases 
 Logistics  
 Economy 
 Market 
 Business Management 
 Other:_____________ 

5. Do you work at any scale with Lean in product development? 

 Don’t know. (You'll be taken directly to question 7) 
 No. (You'll be taken directly to question 7) 
 No, but we have begun training in Lean. (You'll be taken directly to question 

7) 
 Yes, we use certain practices / principles. 
 Yes, we have made good progress and have a distinctive Lean Culture 
 Other 

 
How far has the company come? 

6. About how long have you worked with Lean in product development? 

Enter number of months: ________ 

 

 

0
1
2
3
4

3 4 6 12 18 24 36 48 50 72 76 96
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PRINCIPLES FOR STRATEGIES  

7. Strategy Formulation and Implementation capacity 

 Level 1: The company’s strategy (business-, product- and technical strategies) 
is not available, or it has not permeated the entire department 

 Level 2: The whole department is familiar with each strategy. However, there 
are few activities to achieve the strategy. 

 Level 3: The strategy is implemented in short and long term and its effects are 
clear in the results. 

 Level 4: Medium to long-term strategy has been established and has led to 
significant progress. The strategy is clearly reflected in the outcome, but is also 
evident in the knowledge built up during the implementation of the Strategy. 

Comments:___________ 

  
This question is one of the six capabilities taken from 

the JMAC Tokyo study of Japanese product 

development, for comparison of the results. 

8. Which technology development capability would you say the company has? 

 Level 1: The company cannot determine whether we are making progress or 
falling behind competitors. Benchmarking against our competitors is not clear. 

 Level 2: Overall, the technical level is comparable with our competitors and 
there are several technologies that can be considered as strengths. 

 Level 3: Strategies with a focus on technology are created. A program has been 
established which will provide extensive technical differentiation and prevent 
competitors from entering the market. 

 Level 4: The company has the technologies required for the existing business 
lines while new technologies are examined in order to create new business 
and markets. 

Comments:________________ 

 
JMAC Tokyo capability 

9. Market planning capability 

 Level 1: The market planning is incomplete and plans to surpass competitors 
do not exist. 

 Level 2: Short-term marketing works well and plans that suit the real needs 
have been developed. 

 Level 3: Engineers are monitoring the market and identifies potential needs 
that can lead to the development of competitive ideas. This allows us to 
become the market leader. 

 Level 4: Plans are drawn to explore new business areas and 
markets. Development of technology is also used to create new business 
areas. The plans will result in a creative collaboration with leading customers. 

Comments:___________ 

 
JMAC Tokyo capability 

PRINCIPLES OF IMPLEMENTATION AND LEADERSHIP  

10. Execution capability 

 Level 1: Project management is inadequate, although there are formalized 
management systems such as ISO. 

 Level 2: Project management is well implemented in the major development 
areas/projects of the company. 

 Level 3: In almost all areas of development/projects, a cross-functional co-
operation is promoted from the beginning to minimize technical risks and 
ensure that the development works well. 

 Level 4: There are plenty of resources to work to create value-added activities 
in the future development areas/projects. The results can be seen through 
improved efficiency of the next generation development activities. 

Comments:_____________ 

 
JMAC Tokyo capability 

11. What type of project leader would you say that you have in your product 

development activities? 

 “Team manager” with a social focus, facilitates interaction and cooperation 
within the group (bottom-up management style and less familiar with 
technology) 

 “Systems integrator” has good technical knowledge and to deploy performers 
skills. Has a strong vision for the product, coordinates the technical integration 
(bottom-up style of management and technical integrator) 

 “Formal style of management”. Focused on keeping deadlines and financial 
goals, follow standards (top-down management style and less familiar with 
technology) 

 “Systems designer” is technically proficient, control and rewards work, makes 
decisions himself rather than with the performers (top-down management 
style and technology integrator) 

 Other:____________ 

 
This covers the four leadership styles by Morgan & Liker 

(2006), where the System Integrator is the equivalent 

of the Toyota Chief Engineer. 
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PRINCIPLES OF THE PRODUCT DEVELOPMENT PROCESS  

12. We feel that our described development process... 

 ... reflects the real process and does not need to be updated. 
 ... is continuously updated and revised based on our past knowledge and 

experience. 
 ... is perceived as a good support for product developers. 
 ... is important to ensure the quality process and ultimately the product. 
 We have no development process described. 
 Other:__________ 

 
Standardized work process, attitude of the current 

process being the best or in continuous development. Is 

it considered useful or an imposition? 

13. Problem and error handling in the product development process 

 We have a process that allows us to quickly detect errors and problems. 
 Errors that should have been detected early in the process are fixed (too) late. 
 Quality checks will detect errors that have been passed on to a later stage. 
 When problems arise, we try to resolve it as quickly as possible. However, it 

happens that the same / similar problems recur in the next project. 
 We are working to solve problems and defects so that they do not reappear. 
 Problems are seen as an opportunity for improvement. 
 Management requests that problems are raised as early as possible. 
 Other:_____________ 

 
Lean Management principle 2 & 5; process flow that 

brings problems to the surface, stopping to get it right. 

Quality control in a separate step might make it OK to 

let problems slide. 

14. Customer value in the product development process 

 Marketing defines customer value and deliver a specification to product 
development. 

 The development may be very good insight into the customer's situation by 
observing and talking to dealers or users. 

 We strive toward that anyone involved in the design of the product (including 
production, logistics, etc.) will have a good understanding of the end-user’s 
actual situation and needs. 

 Customer value is clearly defined and is always in focus in product 
development. 

 Other:____________ 

 
Will the PD staff get a true understanding of customer 

value (Lean thinking principle 1)? Is it through 

documents or first hand information (Genchi 

Genbutsu)? 

15. How do you work with value-adding activities and waste in your product 

development process? 

 We are not aware of identifying value-adding activities or waste. 
 We are actively working to find and identify different types of waste. 
 We have made some type of value stream mapping. (Value Stream Mapping) 
 We are actively working to reduce waste in product development process 
 Other:________________ 

 
Awareness of value, value chain, waste, flow… 

16. How do you select solution principles (product concepts)? 

 We choose the most promising concept as quickly as possible to have time to 
develop it further. 

 We select several concepts for further development in parallel. 
 We make sure to gather facts about and test solutions before we discard them. 
 All aspects of a problem are studied before decisions are made and involve all 

relevant functions / disciplines. 
 Before a decision is made, consensus is reached (all project representatives agree 

and follow a particular decision, even if all does not personally agree with). 
 Other:_____________ 

Set-based Concurrent Engineering (Kennedy), Decision 

making practices 
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17. How would you describe the workload of the PD department? 

 Some periods are just too much to do and projects are delayed. 
 In general, it is always too much to do. 
 In most cases, the workload is at an even and acceptable level. 
 Development work (projects) is planned and implemented to create a leveled 

workload 
 Other:_____________ 

Is there Muri (overburden), Heijunka (workload leveling), 

Reinertssen (2005) showed excessive utilization rate in PD. 

18. How do you work with standards in the product development process? 

 We work proactively to standardize components and subsystems for each 
product generation. 

 We use a standard to ensure basic skills of employees. (That also constitutes a base 
for further development.) 

 We use standardized checklists in the product development process so that we do 
not miss anything important. 

 Our standards (such as checklists and procedures) are continuously updated 
based on our latest knowledge and learnings. 

 We don’t use any standards. 
 Other:_______________ 

 
Standardization is the foundation for all development… 

Morgan & Liker (2006) TPDS Design, process, knowledge. 

PRINCIPLES OF INFORMATION MANAGEMENT  

19. Principles of Information Management 

 Information is distributed to those who might need it. 
 Information is quickly and easily accessible for those who need it. 
 Critical information is kept simple and easy - no long reports. 
 Other:_________________ 

 
Information Push or Pull, TPDS? Visualization? 

20. Visualization in the product development process 

 We use tools such as “Visual planning”, “A3 reports”, “Project boards”... 
 Problems and abnormalities are visualized (on boards). 
 Objectives and Key goals are visualized (on boards). 
 Other:_________________ 

 
The use of visualization, TW & TPDS principles. 

 

ORGANIZATION  

21. Organizational teamwork 

 Level 1: In our department, activities are coordinated to some extent, but the 
coordination with other departments (such as production, marketing and quality 
assurance) is at a low level. 

 Level 2: In special development areas and on major development projects,  cross-
functional collaboration is well implemented. 

 Level 3: Almost all development projects are carried out in cross-functional co-
operation. The expertise of each function is actively used for PD. 

 Level 4: All those involved in product development process, including key suppliers 
and business partners, are deeply committed to and interaction takes place on its 
own initiative. 

Comments:_______________ 

 
This question is one of the six capabilities taken 

from the JMAC Tokyo study of Japanese product 

development, for comparison of the results. 

22. What relationship do you have with your main supplier? 

Select the highest level of collaboration you have with any supplier. 

 Level 1: We select suppliers based on best performance at the lowest price. 
 Level 2: Our suppliers are involved in the development process and will often make 

suggestions for solutions. 
 Level 3: We have a long term partnership with the exchange of knowledge and 

help each other improve.  
 Other:____________ 

 
TW & TPDS principles of close collaboration with 

suppliers. (“Other” was 2&3 or all levels) 
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23. Resources in product development work are organized as follows. 

 The work is carried out in departments/groups based on functions (such as electricity, 
mechanics and software) 

 The work is carried out in departments/groups based on products/product 
lines/product modules (product structure) 

 The work is performed in a matrix organization with executives of both product 
and functional groups. 

 The work is performed in a matrix organization with a leader for each product that 
integrates all functions. The leader follows the product from idea to finished product 
and even after the product released. 

 Other:____________ 

 
Functional departments, project organization or 

matrix? Or the Toyota organization as described by 

Morgan & Liker (2006)? 

LEARNING AND ADAPTABILITY  

24. Competence in product development 

 Leaders and managers in the company are coaching staff. 
 The company builds up long-term skills among employees, rather than hiring 

consultants or outsourcing. 
 We have a mentoring system where new employees learn from experienced 

persons. 
 The company is aiming to develop the skills of their employees, for example, by 

practical in-job training or education courses. 
 The company encourages employees to pursue their own improvement projects 

that the staff is deeply involved in, that the company could possibly benefit from. 
 Advancement in the company is by example that the most talented designer will 

be manager in charge of personnel and finances, instead of working with design. 
 Other:______________ 

 
Problems with career paths (Kennedy, Ohlsson & 

Ottertun, Morgan & Liker), coaching style, 

mentoring to develop people and keep knowledge… 

25. Learning and continuous improvement 

 Reflection and learning around work and completed projects is seen as a natural 
part of the job. 

 Each project ends with a report on lessons learned, but is not always used later. 
 We don’t spend time to capture lessons from completed projects. 
 There is not enough time to discuss and reflect during projects. 
 Based on our lessons we apply a structured approach to continuous improvement 

in the PD process. 
 Other:______________ 

Hansei, Kaizen in theory and practice. 

26. Development and adaptability 

 Level 1: The entire organization does not understand the background to - or the 
purpose of development and change management. 

 Level 2: The organization's employees feel the need for development, yet change 
activities are made only to a small extent. 

 Level 3: A number of people express suggestions for changes, and conduct change 
activities that involve a number of other employees. 

 Level 4: The organization as a whole is constantly striving to achieve a higher goal, 
and the change velocity (eg PDCA cycle and the time required to achieve 
improvement) has been shortened considerably. 

Comments: ____________ 

 
This question is one of the six capabilities taken 

from the JMAC Tokyo study. 

FINALLY...  

Do you want to take part of the results or are you willing to be contacted again? 

 Yes, I want to take part of the results and compare my answers with other 
companies’ joint responses.  

 Yes, it’s OK to contact me concerning follow-up questions.  
 I am interested in participating in further research on Lean product development.  
 Other:____________ 
I would rather be contacted at this email address:__________________ 
Other comments and messages:_______________ 
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