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Summary  
 
Lean Product Development is based on the same philosophy as Lean, applied in a research and 
development environment. The concept aims to create flow, quality and resource efficiency in the 
product development process. This paper investigates the implementation strategies of three Swedish 
companies that have been working with the concept for several years. The results from this study 
indicates that concrete methods like visual planning are good starting points for Lean Product 
Development implementation, but that the real results start to show first when the organizations work 
with methods and principles in parallel. Also, it may not necessarily be an advantage to have an 
experience of Lean in production environment before starting implement LPD.   
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Introduction 

During the past ten years, Lean has become one of the dominating concepts for business development 
and process improvement. The strong focus on efficiency and effectiveness has helped many companies 
to achieve more agile processes, which is of immeasurable value in a time when both technology and 
market conditions change quickly. As innovation is closely connected to a company’s future success, the 
need for agility combined with high quality is especially strong in product development processes. An 
efficient product development process puts high demands on cooperation between different departments, 
as product development affects many functions in an organization in excess of the technical R&D 
department, such as marketing and sales, strategic purchase and production. Providing a strong focus on 
visualization, cross-functionality and knowledge management, the Lean Product Development (LPD) 
concept has been established as one of the most used and appreciated strategies to satisfy this need.  

However, the Lean Product Development concept is not easy to implement, as it often implies in-depth 
changes in the way of organize and relate to the product development process. The significant results 
from working with the concept do not come from implementing single LPD tools, but from assuring that 
the Lean philosophies pervade the entire development process. A well-reasoned implementation strategy 
is therefore a necessary prerequisite for making the most of the possibilities within the concept.  
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This paper investigates the LPD implementation strategies of three multinational Swedish companies 
that have been working with the concept for several years. The companies were among the first in 
Sweden to adopt LPD and are considered to be among the best at working with this concept. The 
purpose with the study is to provide insights in how these companies have started their Lean Product 
Development journey and what experience they have gained.  
 
 
Lean Product Development 
 
Lean Product Development (LPD) is a philosophy with its origins in Lean and the Toyota Product 
Development System; see for instance Morgan & Liker (2006) and Cusumano & Nobeoka (1998). The 
LPD concept applies the Lean principles, described by Liker (2004) and Womack & Jones (1991, 2003) 
and many others, to the specific conditions of product development. Just like Lean, LPD was first 
implemented in the automotive industry, but has now found its way to other lines of business as well. 
The LPD concept includes both philosophies and methods. Both are needed in order to achieve desired 
results, see Figure 1 below.  
 

     
 

Figure 1: A thought model of Lean Product Development (Sigemyr et al 2006) 
  
This section describes previous research about LPD through three aspects. First, some reasons to work 
with quality concepts in product development are presented, by establishing some general problems in 
product development that LPD literature state to meet. Then the philosophies behind the LPD concept 
are presented through LPD principles as defined in literature. After that, some tools and methods offered 
to support those principles are presented. The remaining parts of the paper tend to the last dimension of 
LPD according to Sigemyr et al (2006); results from the work with principles and methods, here 
represented by examples of LPD implementation in practice.  
 
Why work with LPD? 
 
In a competitive market place companies can only be successful if they can keep the customer satisfied 
with their products (Elonen & Artto 2003). This is however a challenging task, including not only the 
current product portfolio but also the ability to regularly present exciting new products to the market. 
These development efforts are usually carried out in projects that include different organizational groups 
within the company. The coordination of such projects needs to consider almost an endless amount of 
technical, market related and organizational interdependencies. Most often, this requires mutual 
adjustment across many types of both technical and organizational boundaries (Adler 1999). Moreover, 
the management of these projects is also challenged by an ever-increasing pace of technical 



development, new standards, new features, product releases, reduced time-to-market and changing 
customer demands (Bowersox et al 1999). This requires flexibility to incorporate new technical 
solutions or functionalities during the development process. Consequently, new circumstances arise 
throughout the project that must be dealt with dynamically to meet both fixed and emerging targets. At 
the same time, companies need to prioritize their project portfolio in order to follow the overall strategy 
and build the company in a long-term view (Elonen & Artto 2003). The prioritization is also necessary 
to make the most out of the company’s scarce resources. All these circumstances urge the product 
development projects to become better, faster and more flexible. 
 
In order to evaluate the value of a product with certainty, the actual customer response and the total 
profit of the product are required. As these are lagging performance metrics, it is also interesting to look 
at other factors related to the product value, such as the how well the voice of the customer are captured 
and deployed, and the creativity and uniqueness of the product (Yang & Cai 2009). LPD is a quality 
focused product development concept that encourages companies to define and understand what creates 
value for the customer before the product is developed, something that brings a new perspective to all 
the above mentioned challenges.  
 
Principles in LPD 
 
The LPD philosophy has a strong customer focus aiming to capture the voice of the customer and to 
define and maximize the customer perceived value (Gautam & Singh 2008). There are two aspects of 
maximizing that value, namely eliminating waste and increasing value, thereby making a larger stake of 
the value added processes for the customer. The added value is mostly achieved by thoroughly 
investigating the customer needs. Examples of common waste categories product development processes 
can be found in (Yang & Cai 2009), all of which should be minimized or if possible eliminated. In other 
words, the LPD philosophy aims for a highly efficient, customer focused development process. Looking 
at the product development process, the LPD concept promotes an integrated system with close 
collaboration and good communication between different functions and stakeholders. This integration 
refers both to different process steps and to different functionalities within the same process step 
(Morgan & Liker 2006). Together with the minimization of waste, the integration of process steps 
contributes to create a flow through the development process which helps shorten the time to market 
without adding more resources (Oppenheim 2009). Another important way of creating resource-efficient 
development is to front-load the development process. This means that more resources are invested early 
in the project, when it is both easier and less expensive to change the course of the project (Morgan & 
Liker 2006). Another crucial part of the LPD philosophy is people within the process. Continuous 
learning should be a natural part of the development process, as both the process and the people within 
the organization benefit from a stimulating environment (Morgan & Liker 2006). This includes both co-
worker influence and a functioning knowledge sharing system that helps the coworkers to continuously 
challenge their competences and make personal progress over time. All of the above mentioned goals 
require long-sighted planning. This means that short-term economic goals sometimes have to be put 
aside on behalf of long-term quality management (Kennedy 2003). A necessary condition for this is a 
top management that is devoted to the concept and the organization and is willing to make investments 
for continuous improvements to succeed over time. Continuous improvements and communication is 
facilitated through visual planning and standardization (Morgan & Liker 2006).  
 
 
 
 



Methods in LPD 
 
In LPD, visualization is an important way of enabling better communication and continuous 
improvements. Two of the most common visualization tools are Visual Planning and A3 documentation. 
Visual Planning can be both applied within projects and used for multi-project management. The 
method includes collecting long term and short term plans on task level on a pulse board, which is 
available for everyone concerned by the information. Short but frequent stand-up meetings are used to 
coordinate the tasks and divide resources. A3 documentation refers to a modus operandi to summarize 
experiences and important facts on A3 papers instead of in long, text-based reports. The purpose is to 
make the information more available, thereby facilitating knowledge transmission within and between 
projects.  
 
Set based design is a method so important that some authors refer to it as a LPD principle, see for 
instance Morgan & Liker (2006) and Holmdahl (2010). In short, to work set-based design means to 
explore every possible design solution in the design space set up by definite limitations, as compared to 
only exploring one or a few, and then continuously exclude the least well-functioning solutions during 
the process until only the best one is left. This way of working has several implications on the 
development organization. First, it postpones the design freeze until late in the project. Second, it 
requires lots of highly qualified resources early in the project, which of course can be a big investment 
to make. On the other hand, the emphasis on the early phases frontload the process, so that the 
knowledge level of the project team is higher when important decisions are made. This often makes it 
possible to avoid expensive rework later on, as the final solution becomes better and is better established 
in the organization.  
 
Company presentations 
 
The study is based on interviews with product development managers of three Swedish companies that 
have been working with LPD several years. The companies represent different industries, but all three 
are considered to have come relatively far on the journey towards LPD.  
 
Company A 
 
Company A produces high-technological industry devices and engineering solutions. In Sweden, the 
corporate group to which Company A belongs employs right fewer than 9000 people on 30 different 
sites. The corporate group is represented in countries all over the world.  
 
Company B 
 
Company B is part of a multinational Swedish company in the automotive industry. Company B belongs 
to a corporate group that employs 43 000 peoples and have 80 subsidiaries and sites in 30 countries. 
Their major markets are Europe, North America, China and Japan.  
 
Company C 
 
Company C is a division of a multinational company founded in Swedish working with advanced 
technology solutions in high complex environment. The studied division employs around 400 people of 
a large corporate group with 7000 employees.  The company’s business is strongly regulated by political 
regulations and company C is the largest independent supplier in its line of business in Europe. 



 
Empirical results 
 
This section presents the results from the interviews.  
 
Company A  
 
Company A became interested in LPD as a way of increasing the profitability of the product 
development process. Their work with LPD started in 2006, when they participated in a research project 
with the aim of investigating which parts of LPD different companies could benefit from implementing 
first. In the case of Company A, pulse meetings and visual planning were found to be suitable methods 
to begin with and so they did. They also benchmarked other companies that work with LPD in general, 
and visual planning in specific. Before they started the implementation, they discussed how LPD could 
be merged with their current business development work, as they didn’t want to introduce an entirely 
new approach to the coworkers all of a sudden. In connection with this, they investigated the LPD 
philosophy and condensed the 13 LPD principles of Morgan and Liker (2006) into four principles, 
reasoning that too many principles cannot easily be communicated throughout the organization. The 
LPD principles of Company A are:  
 

• shorten project lead times 
• frontload 
• standardize and simplify 
• reduce waste 

 
To this point, Company A has mostly worked with the first two principles. In particular, they have 
worked hard to shorten the project lead times. Their strategy to shorten the lead times was to reduce the 
number of projects running in parallel, and also reduce the size of the projects. At first it was difficult to 
get acceptance for this way of thinking. Some coworkers referred to the strategy as a “cheat” way of 
reducing lead times, but the product development managers insisted that it was better to run a larger 
number of smaller projects after each other than trying to do too much at the same time. This proved 
true when the number of delayed projects became dramatically improved and the number of new 
products that reached the market on time increased. Another important decision was to never start a 
project without having cleared dedicated time from key personnel in order to reduce waiting time later 
on in the project. This implied that it is better to let a project and the rest of the project group wait than 
start off the project without some of the stakeholders. This way of working with hard prioritizations 
have been facilitated by visual planning and weekly pulse meetings on project portfolio level. 
 
Currently, Company A strives to increase the knowledge transmission, both within and between 
projects. In connection with this, they have started to use A3 documentation of knowledge and 
experience. To increase the learning pace, they often let a less experienced team member carry out the 
documentation under supervision of a more experienced colleague. In the future, they wish to work 
more with front-loading the development process and increase the use of visual management within 
projects, as the visual planning so far has focused mostly on portfolio management. They have now 
started to focus also on the two final LPD principles, but they still believe the results will come faster if 
they take one thing at the time and establish each step thoroughly in the organization.  
 
 
 



 
Company B  
 
Company B begun to work with Lean Product Development in 2003, and intensified the implementation 
efforts during the years that followed. At that time, they already had a long experience of the Lean 
philosophy within the company, having used Lean in production since the mid-nineties. It was the large 
improvements in the production process that together with the example of Toyota inspired them to start 
looking at LPD. At first, they approached the Lean concept as they knew it from production and 
discussed how the principles could be applied in the product development process. They also made a 
search for useful LPD literature, but did not find any general descriptions of the concept. When Morgan 
and Liker’s book The Toyota Product Development System was published in 2006 they found much of 
the holistic description of the concept that they had looked for, and used it as a great source of 
inspiration.  
 
One of the first methods that Company B implemented was visual planning, including weekly pulse 
meeting and daily follow-up in the line organization, something they had used in the production with 
good results. Another visualization method frequently used in their production that they wanted to bring 
to the development process was Value Stream Mapping. However, they found it more difficult to use in 
product development, as development projects have so many interfaces between so many different 
functions in the organizations that it is almost impossible to capture everything on one picture, or even 
to gather all the involved people in a workshop session at the same time to make the Value Stream Map. 
Another difficulty as compared with the production environment is that the process flows in 
development are more abstract and thereby harder to follow. They tackle these difficulties by dividing 
the process into smaller parts and work with one at the time, even though they are aware that this 
approach can lead to sub-optimizations. They also work hard to visualize the process flow as much as 
possible through visual planning. Other LPD methods that Company B has implemented are 5S, which 
they use for problem solving rather than cleaning up, and A3 documentation of knowledge and 
experiences.  
 
After having worked with LPD a few years, Company B realized that their implementation efforts had 
resulted in a sporadic use of certain methods and tools, but that the overall understanding of the 
philosophies was still lacking. One consequence of this was a stagnation of the results of the LPD 
efforts. Several LPD methods were implemented with successful results, but when the focus turned to 
other things, the process fell back to the old modus operandi as no one had understood the goal and 
purpose with the method. To change this, Company B defined a version of the Lean principles that was 
consistent with the company culture. The resulting LPD principles of Company B are: 
 

•  “businesslike acting” 
• well-established decisions, quick realization 
• commitment and job satisfaction 
• respect 
• “right from me”  

 
They also decided on a strategy to communicate these principles throughout the company. This strategy 
included the education of all coworkers in a management position about the principles. Company B has 
also reorganized the product development process to become more cross-functionally oriented, with 
project team members with different backgrounds sitting together on a day to day basis.  



 
Company B is a large company with several sites that all work with Lean, and they use this to 
benchmark and learn from each other. In order to identify areas with improvement potential, Company 
B has developed an assessment survey with questions related to different focus areas that every 
department answer each year. Another function of the survey is to increase the understanding LPD 
principles and methods and to contribute with discussion topics at the different departments. The work 
with LPD has started to bring about results in terms of shorter product development lead times and a 
better rate of projects finished in time and on budget. It will however take more time and efforts before 
the Lean principles penetrate the everyday work for every coworker throughout the organization. This is 
something that Company B is going to work more with in the future, together with the improvement 
possibilities identified by the assessment survey.  
 
Company C 
  
Company C started the LPD implementation during 2004, in parallel with introducing Lean in 
production.  The purpose for introducing LPD in the company’s development process was to save a 
product family in the product portfolio that was not profitable. Facing the two alternatives to throw out 
the product family or to realize changes on the product, company C introduced the LPD tools visual 
management and Value Stream Mapping in their leadership training. The resulting process 
improvements were enough to make the endangered product family profitable and to inspire to further 
work with Lean Product Development.  
 
The LPD implementation at the company started through a three days Leadership training session with 
all business managers, project managers as well as the CEO of the company participating. During the 
training session, leadership theories were introduced together with visual management and value stream 
mapping (VSM) to create a better working platform for the company’s leaders. Simultaneously, cultural 
ambassadors were appointed to promote the company’s values at an operational level. Company C’s 
cultural work resulted in an internal “Lean-temple” composed by among others its Lean/LPD principles: 

 
• customer value 
• continuous improvements 
• frontloaded problem solving 
• knowledge 
• standardize 
• discipline and trust 
• flow 
 

The principles are also connected to, and based on, the company’s management system. Just as a Ferrari 
needs its engine to be able to function properly, the Lean philosophies are necessary for the ISO-system 
at Company C. Equally the ISO-system without measurements for business development or incentive for 
improvements is useless.  
 
Twice a year an internal audit is conducted at the company to evaluate its Lean and LPD maturity. 
Based on a mentoring system represented by people from all departments auditors are invited to review 
and measure closely connected departments and to present its own department for the reviewer. The PD 
review is based on a continuously improved review template originating form a self-assessment 



evaluation to measure the company’s LPD maturity. Based on the result from last audit the review 
template and the future goals of the company’s LPD implementation are updated. 
 
Looking ahead, company C wants to get the internal handing overs in order and introduce more real-
time control by working with visual planning and daily pulse meetings. Working with visual planning 
the company already have started to identify their weaknesses and as a result introduced a lessons 
learned system applied regularly. The lessons learned technique is a software based wiki-solution that is 
up-dated every time an improvement is done in a product area. Also, some departments have continuous 
seminar meetings once a week with someone presenting a finished activity to foster knowledge 
transmission. Further, the company will continue to conduct the self-assessment evaluation and work 
with the result of identified weaknesses. 
 
Analysis 
 
The empirical results from the interviews are summarized in Table 1 below.  
 
The time the three companies in this study have spent on LPD concept is comparable as all three 
initiated their work with LPD sometime between 2003 and 2006. There are both similarities and 
differences in how they have approached the concept. Among the similarities are the implementation of 
LPD tools and methods. All three companies have implemented visual planning and corresponding pulse 
meetings early in the implementation process with good results. Another method used by all responding 
companies is A3 documentation. Visual planning is a concrete method that fosters commitment, which 
makes it effective to start with (Lindlöf and Söderberg 2011). This is in line with the fact that all 
responding companies have chosen to introduce this method early. None of the companies has 
implemented set-based design, even though this method is strongly emphasized in literature, so much 
that several authors (Morgan and Liker 2006, Holmdahl 2010) refer to it as a LPD principle.  
 
The work with LPD principles in addition to just implementing LPD methods have been of great 
importance to all companies, but their way to specifying LPD principles were slightly different. 
Company A and B started to work with principles form the beginning, in parallel with the first method 
implementations, while company C waited several years before they looked more closely on LPD 
principles. None of the companies have used LPD principles taken directly from existing literature, see 
for instance Morgan and Liker (2006), Holmdahl (2010), Reinertsen and Shaeffer (2005), Shipper and 
Sweats (2010) and Hines et al (2006).  Instead they have adjusted the principles to fit their own 
circumstances. Especially Company A and Company C point out that this was necessary in order to be 
able to communicate them to the coworkers in a successful way.  
 
Reinertsen and Shaeffer mention capacity to adapt to variability, acceleration of flow and compression 
of cycle time as the main advantages from working with LPD (2005). All three companies express a 
desire to increase the effectiveness in the development process, thereby increasing the profitability of the 
products and in the long run, of the company. They have also noticed significant improvements of the 
development lead time since they started working with LPD. None of the companies mention however 
the ability to adapt to variability, neither as a purpose for LPD implementation or as a noticed result of 
their LPD work.   
 
Company B is the only organization of the three companies that had a substantial experience of Lean 
before starting to implement LPD. The company to which the studied site belongs has a high Lean 
maturity. They take advantage of this systematically by benchmarking other parts of the organizations. 



Nevertheless, they don’t seem to have come dramatically further Company A and C in the LPD 
implementation.  
 
 

Tabel 1: Summary of empirical results 
 

 
 
 
 
 
 

  Company A Company B Company C 
  

   

Start time for 
LPD initiative 

gradually, from 2006 
 

gradually, from 2003 
 

gradually, from 2004 
 

Lean 
production 
background  

no, sporadically use of 
Lean tools 
 

yes, since mid 90’s 
 
 

gradually from 2004, 
implemented in parallel with 
LPD 

Purpose with 
LPD initiative 
 

increased profitability  
 
 

inspired by Toyota and 
internal Lean production 
results 

to save a product family that 
was not profitable 
 

Initial LPD 
approach 
 
 

visual planning and pulse 
meetings, LPD principles 
 
 

visual planning, adapt 
production experiences to 
PD, later on inspiration 
from TPDS 

- leadership  
- visual management  
- value stream mapping 
 

Current LPD 
approach 
 

knowledge management 
 
 

benchmarking within the 
corporate group 
 

continue working with self-
assessment evaluation to 
identify future focus areas 

Future LPD 
approach 
 
 

work with front-loading 
and increase the use of 
visual management within 
projects 

further establish existing 
tools, work with 
weaknesses identified by 
the assessment survey 

work with weaknesses 
identified by the assessment 
survey, develop 
performance driving metrics 

Lean/LPD 
principles  
 
 
 
 
 
 

- shorten project lead 
times 
- frontload 
- standardize and simplify 
- reduce waste 
 
 
 

- businesslike acting 
- well-established 
decisions, quick realization 
- commitment and job 
satisfaction 
- respect 
- right from me 
 

- customer value 
- continuous improvements 
- frontloaded problem 
solving 
- knowledge 
- standardize 
- discipline and trust 
- flow 

Implemented 
LPD methods 
 
 
 
 

- visual planning 
- pulse meetings 
- A3 knowledge 
management 
- simplified trade-off 
curves 

- visual planning 
- pulse meetings 
- A3 
- lessons learned 
- VSM 
- 5S 

- visual planning 
- pulse meetings 
- lessons learned 
- VSM 
- knowledge transmission  
- waste reduction 

Evaluation of 
LPD initiative 
 
 

documentation of shorter 
PD lead-times 
 
 

yearly survey that covers 
different LPD focus areas 
 
 

internal audits two times a 
year performed by mentors 
at interconnected 
departments 



Discussion 
 
As noted by Lindlöf and Söderberg (2011), a concrete method like Visual Planning is a good starting 
point for LPD implementation as it creates communication between team members and brings about 
relatively fast results. Another reason for this is that visual planning doesn’t require any big investments, 
neither in material nor in time. Therefore the method can be tested by small groups even though their top 
managers are not convinced about the idea. This is not the case with set-based design. This method 
requires lots of qualified resources and additional tasks in the beginning of a development project. Set-
based design is also a method that does not synchronize well with traditional stage gate models that 
many companies use. Without serious commitment from resource owners, the method could not be tried 
out, even if the project team would wish to. Such a commitment requires a high maturity regarding Lean 
principles. That might be one of the reasons why none of the studied organizations have managed to 
implement that method yet.  
 
All companies have chosen to define their own LPD principles instead of using existing ones. This is 
well in line with Lean philosophy. It is not possible to just copy the solutions from another organization 
and believe that it is going to work (Morgan & Liker 2006). This applies for Lean and Lean Product 
Development, as well as for most the methods within the concepts. The process of adjusting the 
principles to the own organizations, with the discussions that requires, seems to be as important as the 
result.  
 
The companies without previous experience of Lean in the production environment (Company A and C) 
looked into how the Lean philosophies could be applied throughout the organization. None of them 
stated to have any difficulties in seeing how the Lean principles could be adapted to be useful in product 
development. On the contrary, Company C refers to it as easy, and points out that comparing the 
different processes in connection with the LPD implementation have made them discover similarities 
between the processes that they had not thought of before. Company B on the other hand talked a lot 
about difficulties of translating philosophies and methods from production to development environment. 
Even though they are able to make use of their long Lean experience, for instance by benchmarking 
other parts of the organization, it also seems like their experience are hindering them in some way. The 
implementation results from the three companies points in the same direction. If previous Lean 
experience only were an advantage, Company B would be expected to show dramatically better LPD 
results than the other two companies, as the implementation approaches otherwise have been similar. 
But even though Company B shows a leading edge, the results from the three companies are 
comparable. Thus, this study indicates that it is not necessarily an advantage to have a long experience 
of Lean in production before implementing LPD.  
  
Conclusions 
 
As pointed out by many others such as Morgan and Liker (2006), implementation of LPD requires time, 
dedication and a lot of patience. The studied companies have all worked with the concept for several 
years, but none of them claim to have close to enough experience with the methods or way of thinking. 
Still, they have made a good start and received good results from their work with LPD and come so far 
that several other organizations benchmark them.  
 
 
 
 



The results from this study indicate the following:  
 

• Concrete methods seem to be a good starting point for LPD implementation, but need to be 
connected with LPD principles in order to bring about good results.  

• LPD principles should be re-formulated and adjusted to the specific circumstances of each 
organization.  

• Set-based design requires a high maturity level regarding Lean principles and an acceptance of 
the way of thinking from several organizational levels.  

• It is not necessarily an advantage to have a long experience of Lean in production before 
implementing LPD.  

 
 
 



References  
 
Adler, N., Managing complex product development –three approaches, Ph. D. dissertation, Stockholm 
School of Business, Stockholm, Sweden, 1999.  
Bowersox, D., Stank, T. and Daugherty, P. “Lean launch: Managing product introduction risk through 
response-based logistics”, Journal of Product Innovation Management 16 (1999): 557-568 
Cusumano, M. and Nobeoka, K. Thinking Beyond Lean –How multi-project management is 
transforming product development at Toyota and other companies. New York: The Free Press, 1998.  
Elonen, S. and Artto, K. “Problems in managing internal development projects in multi-project 

environments”, International Journal of Project Management 16 (2003): 395-402 
Gautam, N. and Sing, N., “Lean Product Development: Maziminzing the customer perceived value 

through design change (redesign)”, International Journal of Production Economics, 14 (2008): 313-
332.  

Hines et. Al  “Towards Lean product lifecycle management –a framework for new product 
development” Journal of Manufacturing Technology Management 17 no 7 (2006) 

Holmdahl, L., (in Swedish), Lean Product Development in Swedish, Göteborg, 2010  
Kennedy, M. Product Development for the Lean Enterprise. Richmond, Virginia: The Oakley Press, 

2003.  
Liker, J. The Toyota Way: 14 Management Principles from the World’s Greatest Manufacturer. New 

York: Mc Graw-Hill, 2004.  
Lindlöf, L. and Söderberg, B. “Pros and cons of Lean visual planning: experiences from four product 

development organisations”, International Journal of Technology Intelligence and Planning 7 no 3 
(2011).  

Morgan, J. and Liker, J., The Toyota Product Development System –Integrating People, Process and 
Technology. New York: Productivity Press, 2006.  

Oppenheim, B., “Lean product development Flow”, Systems Engineering 7 no. 4 (2009).  
Reinertsen and Shaeffer, “Making R&D Lean” Research Technology Management July-August (2005).  
Schipper, T., and Swets, M., Innovative Lean Development –How to Create Implement and Maintain a 

Learning Culture Using Fast Learning Cycles New York: Productivity Press (2010) 
Sigemyr, Rask and Bükk.(in Swedish) Lean Product Development. Mölndal: Swerea IVF (2006)  
Womack, J. and Jones, D. The Machine that changed the world: The Story of Lean Production. New 

York: Harper Perennial, 1991.  
Womack, J. and Jones, D. Lean thinking –Banish Waste and Create Wealth in your Organization, 2nd ed. 

New York: Free Press, 2003.  
Yang, K. and Cai, X., “The integration of DFSS, Lean Product Development and Lean Knowledge 

management”, International Journal of Six Sigma and Competitive Advantage 5, no. 1 (2009).  
 


	Company presentations
	Empirical results
	Analysis

