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Sammanfattning 
Det här examensarbetet har skrivits på institutionen Integrerad Produktutveckling på Kungliga 
Tekniska Högskolan (KTH). Studien har fokuserat på hur lean kan appliceras inom Forskning & 
Utveckling (FoU) och vilka effekter det ger på kreativitet och effektivitet. Lean är något som är 
väl utrett inom produktion, men har givits jämförelsevis lite uppmärksamhet angående dess 
applikation inom FoU. Den forskning som finns pekar på att effektiviteten inom FoU kan ökas 
med hjälp av lean, men det finns motstridiga åsikter huruvida det kommer på bekostnad av 
kreativiteten. 

Utförandet skedde genom en fallstudie där fem företag deltog. Genom intervjuer har företagens 
lean-tolkning undersöks, hur de jobbar i deras FoU, samt vilka effekter de upplever som en följd 
av deras lean-applikation. 
Resultaten av studien pekar på att kreativiteten behöver ett aktivt stöd då ”slack time” 
och ”skunk work”, något som ofta anses bidra till ett företags kreativitet och innovationsförmåga, 
sågs minska som en följd av implementationen av lean. Vidare observerades vikten av att 
fokusera på såväl lång- som kortsiktig utveckling och sambandet mellan en lyckad 
implementation och stöd från ledning samt utbildning om lean av personal. Det visade sig att de 
flesta företag tolkar lean ur ett flödesperspektiv i motsats till ett slöserireduceringsperspektiv och 
att en minskning av störningar i projekten skulle kunna vara viktigt för såväl kreativiteten som 
effektiviteten. 
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Abstract 
This master thesis has been written for the institution of Integrated Product Development at the 
Royal Institute of Technology (KTH). The study has focused on how lean can be applied in 
Research & Development (R&D) and the effects on creativity and efficiency. Lean is well 
explained within the area of production, but has been given less attention in the application of 
R&D. The research that does exist point towards that the efficiency can be increased, but there 
are conflicting opinions concerning if this come at the expense of creativity. 
The research was done by the use of a case study and included five companies. By the use of 
interviews, how the companies interpret lean, the working methodology of their R&D, and the 
effects that they perceive from their lean approach, has been explored. 

The findings indicate a need for actively facilitating creativity, due to reduction in slack time and 
skunk work, the importance of focusing on long-sighted research as well as short-term 
development, and the need of support from management along with educating personnel to 
succeed. It was also found that the companies in the study focus on flow, rather than waste- 
reduction and that the reduction of disturbances could be of importance to both creativity and 
efficiency. 
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1. INTRODUCTION 

The core of this master thesis has been written as a paper for the CINet 2013 conference. 
Therefore the layout of the report has been customized for this purpose. The first part is 
an executive summary for managerial purposes. Based on the researchers interpretation 
and understanding, it briefly summarize what is important when applying lean in R&D. 
Part two is the written paper, where the actual study and cross case results are explained. 
In the third and last part, for those with further interest in the results, single case reports 
of each of the companies and their individual analysis can be found in Appendices A-E. 
In addition to that, there is an extended methods chapter to be found in Appendix F and 
an extended discussion in Appendix G. 

There is a need for further research on the correlation between lean, creativity, and 
efficiency in R&D, which motivates this study. In the existing research on the subject, 
there has been comparatively little focus on how lean is applied in industry and the 
effects that can be seen in practice. This study has shown that there are a number of 
contradictions between theory and practice, why the study has contributed to filling in 
the gaps in existing research. Perhaps due to the inconsistency in research, there are 
uncertainties in the industry on how to best apply lean in the R&D context. The 
creativity and efficiency factors are especially areas that have had an absence of 
attention. Therefore this study has been of importance for industrial application as well, 
as it has highlighted areas that need to be considered when applying lean in R&D. 
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1. EXECUTIVE SUMMARY 

To give a brief guidance of what managers should think of when implementing lean in 
R&D, this executive summary has been compiled from our findings of this study. For a 
more in depth explanation and background, please refer to the appended paper. 

The executive summary starts with a general introduction to lean in R&D and our 
understanding of how to best implement it. There are findings in this study that we 
consider significant to lean product development that are both supported by literature 
and new areas of interest for the innovative organization. It continues to describe three 
key areas, from our perspective, to avoid affecting the creativity and efficiency of your 
company.  

1.1 MANAGING LEAN IN R&D 

The first recommendation to consider is that lean is not to be seen as a framework that 
can be copied from one organization to another; other companies’ lean approaches 
should rather be seen as a source of inspiration. A lean approach could produce different 
results depending on which organization it is applied in. Defining the lean principles of 
your company should not be rushed since they are seen to be the foundation of the new 
way of working. This will also produce a better insight into your unique organization 
and the specific possibilities and problems that comes with it. 

There are important aspects of lean found in literature, such as the concept of waste, 
which the companies in this study have not focused on as heavily. From the basis of 
how the interviewed companies worked, supported by the literature, lean in R&D 
should be interpreted from an overall flow perspective across the whole organization. 
There is no use in sub-optimizing your process; two of the companies who had done this 
did not obtain their desired goals and stated it as a problem. The development flow 
should rather be seen as how the units are affected by each other and how that is 
hindering or enabling you of reaching your goals. 

Since we have taken creativity and efficiency into consideration in this study, which is a 
vital part of forming a successful company, these are areas that lean literature does not 
cover at any depth, at least to our awareness. To facilitate the flow and the innovative 
behaviour, we suggest that you limit the level of resource utilization. This will allow for 
a smoother flow and increase the organizations capability of handling variations. To 
further aid this, a limit of projects per employee should be introduced to decrease the set 
time and make sure that a larger amount of the time is focused on innovative work tasks. 
An interesting aspect, which we found in this study, but have not seen in other lean 
literature, is the importance of reducing disturbances in the project groups. Two 
companies had taken this into consideration, and based on the limited amount of 
literature found on this topic, we believe this will be beneficial for the organization. 
This can be complemented with limiting the amount of work in progress, allowing for 
faster completion rate and a reduction in queues. 
None of the companies had a structured manner of prioritizing between projects which 
we believe should be implemented. The prioritization can be based on parameters of 
cost-of-delay, completion time, return on investment, etc. The key here is knowing 
which projects are more important, both short-term and long-term; completing the 
projects at a good pace, and discontinuing those projects that are not prioritized and that 
has been given few resources. 
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1.2 KEY AREAS 

When applying lean in R&D, there are shortcomings, discovered in this study, that can 
greatly influence the desired effects if not taken into consideration. Therefore, we 
recommend a thorough understanding of lean in R&D before implementation.   

1.2.1 IMPORTANCE OF LONG SIGHTED DEVELOPMENT 

According to literature, organizations need to direct their attention to both the short and 
long-term development to be able to stay in the competitive market. Since the short-
term view support mainly minor refinements of the existing process or product, the 
long-term development allows a greater possibility to maintain market share and 
responding to future customer needs. It requires the organization to down-prioritize 
some of their potential short-term economical profits to liberate part of their resources 
for the long-term development. 
Observed from this study, if management is not fully committed to the goal of lean 
product development, the short-term gains may be given to much prioritization, due to 
high focus on efficiency. The companies who had a focus on short-term, as well as 
long-term development were more successful in their implementation of lean in R&D. 

1.2.2 CREATIVE TIME LOSS 

The lean implementation seems to reduce the amount of slack time and skunk work, if 
not actively taken into consideration. This could be because, as mentioned above, 
management is too focused on results and plan for full resource utilization to generate 
as much profit as possible. But, slack has an optimum level of resource utilization for 
innovative behavior; innovations will therefore be hampered by increasing or decreasing 
slack time too much. Second, skunk work, which enable more freedom for the 
individual/group to pursue more risky ideas “under the radar”, had been seen as a great 
resource for innovative ideas by the studied companies. Mentioned by a few 
interviewees was that creativity was something that happened automatically before 
when they were not as utilized and had time to explore by their own initiative. Therefore, 
active initiatives to ensure creativity have to be made in the lean R&D organization. 

1.2.3 UNDERSTANDING AND ACCEPTANCE THROUGHOUT THE COMPANY 

The companies that had a more successful lean implementation were supported by 
management, and had educated all employees in their lean approach. Having a 
committed management, who are able to lead the employees to an organizational 
change with a clear vision and goal of what is to be achieved, is proven central by both 
the findings of this study and literature. If everyone in the company have not understood 
and accepted the change, they will not feel encouraged to work according to the process 
and to generate creative ideas for the companies benefit. 

1.3 RECOMMENDED READING 

For more information on how to apply lean in R&D, the authors refer the reader to the 
following literature. When it comes to the combination of lean and creativity there is 
unfortunately, to the authors knowing, no well-known literature on the subject. 
Reinertsen, D.G. (2009) The Principles of Product Development Flow: Second Generation Lean Product 

Development. Redondo Beach, CA: Celeritas Publishing. 

Morgan, J.M. and Liker, J.K. (2006) The Toyota Product Development System: Integrating People, 
Process, and Technology. New York, NY: Productivity Press.  
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APPLYING LEAN APPROACHES WITHIN PRODUCT DEVELOPMENT – 
ENABLER OR DISABLER FOR COMBINING EFFICIENCY AND CREATIVITY? 

Robert Bergqvist1 and Max Helander1.  
1KTH Royal Institute of Technology, Sweden 

rbergq@kth.se, maxhel@kth.se 

ABSTRACT 
Lean in product development has not been as studied and explained as lean production. 
Further, it is uncertain how the application of lean affects the efficiency and creativity of the 
R&D organization. The research is in agreement that the efficiency can be increased, but 
there are contradictions on whether or not this comes at the expense of creativity. 
The purpose of this study has been to complement the existing research on the subject, and 
look into the practical implications of lean in R&D. The study was done as a case study by 
interviews at five different companies. The findings indicate a need for actively facilitating 
creativity due to reduction in slack time and skunk work, the importance of focusing on long-
sighted research as well as short-term development, and the need for support from 
management and the education of personnel to succeed. It was also found that the companies 
in the study focused on flow, rather than waste and that the reduction of disturbances to the 
group could influence both creativity and efficiency. 

Keywords: Lean, Process management, Product development, Creativity, 
Efficiency 

1. INTRODUCTION 

Within the existing literature there are different opinions on if and how the use of 
process management methods such as Lean, Agile, Six Sigma etc., influence creativity 
(e.g. Adler et al., 2009; O’Reilly and Tushman, 2007; Christensen, 1997). Taking this 
inconsistency in opinions as a starting point, the purpose of this study is to explore how 
the use of lean approaches within product development is related to efficiency and 
creativity. Moreover, it aims to explore how the effects of applying lean approaches are 
inter-related to companies’ specific interpretations and implementations of lean.  

The relationship between increased focus on efficiency in process management methods 
on the one hand, and creativity on the other is an area in which existing research is 
inconclusive. Boer and Gertsen (2003) described the need for more research that is not 
only theoretical, but also more related to how the issue is handled in industry. Firms’ 
strivings to reach both efficiency and creativity is often described in terms of 
approaches to combine exploitation and exploration and how this co-existence can be 
accomplished (Adler et al., 2009; Boer and Gertsen, 2003; Martini et al., 2013). Some 
say that they cannot be managed in parallel and that firms must choose. March (1991) 
introduces the phrase organizational learning and explains how exploitation and 
exploration must be balanced within the company. Others claim that “ambidextrous” 
firms can manage both, and that this calls for dynamic capabilities for the company to 
be able to adapt (Magnusson and Martini, 2008; O’Reilly and Tushman, 2004; Benner 
and Tushman, 2003). One limitation of this literature stream is that it normally deals 
with the issue of exploration and exploitation at a rather general level, without 
addressing the use of specific process management approaches. Arguably, different 
approaches could potentially bring about both different problems and different 
possibilities for a fruitful combination of creativity and efficiency. 
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With respect to the above, an interesting process management approach is lean. The 
reason for this is that in comparison to other process management methods there are 
actually aspects of lean that could encourage more creative behaviour, apart from its 
more obvious focus on increased efficiency. Nonaka (1991) describes how continuous 
innovation can be obtained in the knowledge-creating company. Similarities can be 
drawn to what Kennedy (2008) explains about the lean enterprise. Both discuss the 
importance to continuously pull useful information from experienced employees 
throughout the organization to generate value for the company. A question emerging 
from this observation is if and how companies manage to adopt lean ways of working in 
product development in a way that allows these to co-exist with sustained or increased 
creative performance? 

The main building blocks of lean are often presented as principles and tools, which are 
however defined differently by many authors (e.g. Womack and Jones, 2003; May, 
2007; Morgan and Liker, 2006). As there is no single standardized view of lean, this 
means that the resulting implementation of lean within companies will most likely differ 
as well. There are also different approaches to how and which parts of the methods that 
are applied in the industry and throughout the divisions of companies (Reinertsen and 
Shaeffer, 2005). Whereas the application of lean is better understood and somewhat 
easier to interpret in lean manufacturing, it is not as clear how it is best applied within 
product development. A couple of reasons for this could be the difficulty in accurately 
forecasting the needs of tomorrow’s customer in product development and that the more 
knowledge and information based activities and results of product development are 
sometimes harder to quantify. (Reinertsen and Shaeffer, 2005) 

Difficulties may also arise when aspects from lean manufacturing are directly 
transferred to lean product development. This can be seen when firms blindly reduce 
waste and slack time to maximize their capacity utilization within the product 
development organization. Reinertsen (2009) argues that high capacity utilization 
within product development increases queuing time and therefore is often more costly 
than working at a lower level of capacity utilization. There are also studies that indicate 
that some amount of slack is needed to encourage innovation within firms (Nohria and 
Gulati, 1997). A question that arises from this is how the different interpretations and 
implementations of lean in product development affect creativity and efficiency?  
The majority of existing research on exploration and exploitation is based on macro-
data on firm level. Less attention has been given to the perspectives of employees 
within the firm. This study provides an insight to how the implementation of lean-
inspired approaches has been perceived by a range of employees within the case 
organizations and how it has affected employee creativity and efficiency. The research 
has been done as a case study including five companies, which use a lean approach in 
their R&D. The results indicate the need for more awareness on how to support 
creativity in R&D and how flow in product development can be achieved. 

2. THEORETICAL EXPOSITION 

Reinertsen and Schaeffer (2005) claim that lean is more difficult to implement in 
product development than in production, and stress that a correct interpretation is 
crucial. Therefore, this theoretical exposition has focused more on the concepts of lean 
product development.  
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2.1 LEAN 

Lean in product development is both similar and different to lean in production. Lean 
originates from the Toyota Production System, later also referred to as lean production, 
and is often presented as a set of principles and tools (e.g. Womack and Jones, 2003; 
May, 2007; Morgan and Liker, 2006). By first defining the use of lean in production, it 
is easier to compare and define some of the differences between the two.  Lean 
production aims to create a flow of high quality products that leave the production line 
in accordance to customer demand (Shah and Ward, 2003). By doing so, the sequential 
production process creates customer value to the physical objects by eliminating 
variation (Reinertsen and Shaeffer, 2005). The lean principles that define the unique 
environment for the organization can also be used in the none-sequential product 
development process to form a very different system (Reinertsen and Shaeffer, 2005). 
Risk-taking is a central part in development while adapting to emerging requirements, 
therefore generating value. 
Lean product development can also be seen from different perspectives; knowledge-
based perspective aims to create learning cycles by capturing and re-using knowledge 
and technical expertise, which drives decision making (Kennedy, 2008). An alternative 
paradigm is a waste-reduction perspective based on lean production where value is 
defined by the end customer (Lindlöf and Söderberg, 2011). Waste is performance that 
just adds cost or “anything other than the minimum required for mission assurance” 
(Oppenheim, 2004). The intention is to develop error-free and cost-effective products, 
fulfilling the stakeholder needs. 

2.2 FLOW 

Going in to details of lean product development, Reinertsen (2009) describes flow-
based product development as an advanced approach to the ideas of lean manufacturing, 
but optimized to the characteristics of product development. In its core, it is about 
achieving flow in the organization, much like you would in lean production. Waste 
discovered in flow generates queues in product development and it is generally not 
measured and can be hard to find (Reinertsen, 2009). The largest influence on queues 
comes from capacity utilization, whereas variability has a low influence in comparison. 
Too high capacity utilization can also increase variability (Morgan and Liker, 2006). 
However, variability in product development is inevitable, but there is good and bad 
variability. Good variability creates economic value in the form of innovations. Further, 
batch size is closely related to variability in flow, cycle time, feedback time, risk etc., 
where smaller batch sizes generally give positive effects on these factors. Large batches 
reduce the efficiency on a system level, which cause slow feedback, more rework, and 
queues. (Reinertsen, 2009) 

As a way of decreasing the queues that occur between projects and obtaining flow, it is 
suggested to implement Work in Progress (WIP) constraints. By limiting the amount of 
projects in the pipeline, it can create learning effects for coming projects and create 
cost-of-delay savings on some projects, while still doing the same amount of projects, as 
is illustrated in Figure 1. It is also suggested that projects with few resources and low 
prioritization should be terminated. It is better to reinitiate them later if needed, as these 
projects will otherwise destroy the flow in the organization. (Reinertsen, 2009) 
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Figure 1. Limitation of WIP. In (1) there is a higher risk of queues occurring. In (2) the same 

amount of work can be done in the same time span, while reducing the risk of queues. (Reinertsen, 
2009, p. 159). 

An important aspect to take into consideration for completing projects faster is to 
maintain the project groups’ motivation and attentional involvement. Defined by 
Csikszentmihalyi and Abuhamdeh (2012), “attentional involvement represents the 
degree to which one’s attention is devoted to the activity at hand”. Any type of 
disturbances in the projects easily decreases this devotion to the project.  
Another aspect of flow is the concept of takt time. It is best described in lean production 
where it is defined as the number of products to be made each day to meet the orders at 
hand, divided into the available production hours in the day (Womack and Jones, 2003). 
One important point is that extra personnel are added during periods of high production 
rate, rather than to over-utilize the existing personnel. Thus, when takt time increases, 
personnel are freed up to do other tasks. When applying takt time to lean product 
development, equally long and continuous periods provide a common deadline across 
the whole division to synchronize the development groups. (Oppenheim, 2004) 
Takt is related to what Reinertsen (2009) say about cadence in product development, 
which for example can concern prototyping cycles, new product portfolio screening, 
project meetings etc. Obtaining such a pace can be facilitated by visualization. The term 
visual planning may not be frequently used in literature of lean product development, 
but the methodology is applied by companies to encourage face-to-face communication 
while displaying current problems (May, 2007). It can be as large of a space as all four 
walls of a room, which Toyota defines as Obeya, meaning “big room”, or it could be a 
number of large boards where activities are outlined and illustrated (Morgan and Liker, 
2006).  

2.3 EFFECTS 

For a company to be successful on the market and maintaining its position against 
competitors, creative ideas must be continuously brought forward to generate innovative 
efforts, as well as combining it with operational excellence (Magnusson and Martini, 
2008). This study use definitions from Amabile et al. (1996), where creativity is “the 
production of novel and useful ideas in any domain” and innovation is “the successful 
implementation of creative ideas within an organization”. In an innovative organization, 
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the possibility for long-term success will increase. As for the interviewees, they were 
free to define creativity and innovation from their own perspective.  
The efficiency level can be measured on a number of different factors. Clark and 
Fujimoto (1991) mention lead-time, productivity, and total product quality as the 
parameters of product development performance. Lead-time is defined as the time 
needed to move from concept to market, and productivity concerns the level of 
resources needed for a project to go from concept to commercial product. Thereby 
productivity is affected by engineering hours, use of materials, and whichever 
equipment and services that are used. Total product quality is affected by both the 
design quality and the conformance quality, the company’s ability to produce the design. 
By measuring on these different factors, signals are communicated to the organization 
of what is important, which generates different results, both direct and indirect. 
Therefore an understanding of the underlying processes of performance is needed to 
define the measures that lead to the right actions (Lebas, 1995). 

2.4 RESEARCH QUESTIONS 

To define how the companies have implemented lean-inspired approaches and how the 
employees have interpreted the way of working, the following research questions have 
been addressed to also see the effects on creativity and efficiency: 

• RQ 1: How has lean in product development been interpreted and implemented 
in practice? 

• RQ 2: How do different interpretations and applications of lean in product 
development influence creativity and efficiency? 

3. METHOD 

The study approached the subject from an exploratory point of view, was planned as a 
comparative case study and collected data by means of interviews. A case study is 
recommended when trying to answer questions of how and why, and when doing studies 
that are exploratory in nature (Yin, 2009). This allowed the researchers to observe the 
present situation at a number of different companies, enabling them to analyze and 
compare their lean approaches. 

3.1 SAMPLING 

The case study included five companies from different business sectors, with varying 
approaches and levels of maturity in their lean implementation. The size of the R&D 
organization in each of the interviewed companies can be seen in Table 1. The sampling 
was delimited to Swedish firms, due to limitations in travelling possibilities. Previous 
contact with the companies was important for the researchers to understand the level of 
their lean efforts. The previously established contact and level of trust was also 
important to get an insight into the companies’ organization. This to ensure a more open 
level of communication about challenges and problems connected to the lean 
implementation. 
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Company: No. of employees in the 
R&D organization: 

Product characteristics: 

Company A 100 – 500 Software, hardware, B2B 

Company B 1 000 – 5 000 Software, hardware, B2B, B2C 

Company C 50 – 100 Hardware, B2B 

Company D 5 000 < Software, hardware, B2B 

Company E 100 – 500 Hardware, B2B 

Table 1. Size of R&D organization and product characteristics for the studied companies. (B2B = 
Business-to-Business, B2C = Business-to-Consumer)  

3.2 DATA COLLECTION 

To collect data, a semi-structured interview approach was chosen.  This type of 
interview method is based on a question form; however, unlike in a structured 
interview, the order and formulation of questions can differ between interviews. This 
style allows the interviewer to add questions during the interview. (Bryman and Bell, 
2003) 
The aim of the study was to understand how organizations work and reason about lean 
in product development. The interviews contained questions concerning the 
organizations’ outcomes related to efficiency and creativity as perceived by the 
interviewees or measured within the organization. 
A total of 21 interviews were performed. The interviews aimed to give an overview of 
how the companies were working with lean in product development, on both a strategic 
and an operative level. Therefore the interviewees included people from different 
positions in the companies. A list with the different positions interviewed at each 
company can be seen in Table 2. 

 

Company A 

Division manager 
Operational developer 
Division manager 
Strategic manager 

Company B 

Operational developer 
Operational developer 
Design engineer 
Project leader 

Company C 

Division manager 
Functional manager 
Functional manager 
Strategic manager 
Strategic manager 

Company D 

Operational developer 
Strategic manager 
Functional manager 
Strategic manager 

Company E 

Division manager 
Strategic manager 
Project leader 
Design engineer 

 Table 2. The work positions of the interviewees. 
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3.3 DATA ANALYSIS METHOD 

Eisenhart (1989) recommends within-case analysis to generate insights. Based on this, 
the interview results from each company were written into single interview write-downs. 
To ensure a minimum level of interpretation by the researchers, the write-downs were to 
a great extent formulated in the words of the interviewees. These were consolidated into 
case reports for each of the companies. Parts where the interviewees agreed, as well as 
where there were contradictions, were emphasized. To ensure a truthful representation, 
the case reports were sent back to the respective companies for validation. The results 
from each company were used to do deductive single case analyses. The researchers 
understandings and interpretations from the interviews were gathered, and factors of 
interest seen by the researchers were highlighted. 

From the single case reports, a cross-case analysis was done (Eisenhart, 1989). Possible 
correlations and contradictions between observations, effects, and literature were 
highlighted and analyzed. Based on the researchers understanding of the effects, 
parameters of importance were gathered in the matrix, and the matrix was condensed to 
clearly demonstrate the main findings of the study. 

3.4 METHOD DISCUSSION 

This section focuses on the implications for the study of the methodologies previously 
described.  

The sample of the study is small, both in terms of the amount of companies in the study 
as well as the amount of people interviewed at each company. This makes it 
questionable if the study is representative for companies with the lean approach in 
general. It was, however, not the aim of the study to give any conclusive results, rather 
to give indications on how the lean approach can be interpreted and how it can influence 
the R&D performance.  

The small number of interviews at each company could result in a perception that is not 
representative for the whole company. Especially the results from Company B, who has 
1000-5000 employees, and Company D, which have above 5000 employees. In 
comparison, the interviews done at the smaller companies made up a larger fraction of 
the organization and the portrayed view might therefore be seen as more representative 
of the company. 

Due to that different roles were interviewed, Company D was represented by more of a 
management perspective. The interviews at Company B and E on the other hand, 
included a design engineer. This gave the researchers more insights into the projects. 
This might have influenced the overall perception of the companies and the cross-case 
comparison. It would have been good to include more interviews with design engineers, 
to get a better view of how the projects are conducted and perceived. In general, the 
spread of positions gave varied perspectives of the company, which was a strength of 
the study. It ensured a broad insight into the organizations’ lean efforts. 

The contact person at each company had responsibility for choosing the interviewees; 
the researchers only specified that different positions was desired. It is possible that the 
contact person has, consciously or unconsciously, selected people that represent the 
company in a way that they desire, rather than accurately. 
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4. RESULTS & ANALYSIS  

The results of the companies lean interpretation are summarized in Table 3 followed by 
a short analysis of these interpretations. Later, observations and effects found in the 
companies are displayed in Table 4, from which five additional areas of interests have 
been analyzed in detail.  

4.1 THE LEAN INTERPRETATION 

Company: Lean interpretation: 

Company A Driven by short-term efficiency and return on investment. They mainly used 
their lean approach to try to get control and an overview over their organization 
and its projects. 

Company B The company had a flow perspective and focused on delivery precision, 
planning and steering, and quick problem identification and problem solving. 
They tried to base their work on understanding and respect for the individual 
and the group. 

Company C The company was still early in their lean implementation. They had a flow 
approach, based on disturbance reduction and knowledge creation within the 
organization.  

Company D Lean was used from an overall flow perspective in the organization. They did 
not use it that much within the projects, where they rather worked agile. They 
focused on queues, planning, and steering. 

Company E The focus of their lean ambition was to reduce disturbances, to achieve flow, 
and creating a knowledge organization. Lean created better awareness and 
communication throughout the organization and facilitated early problem 
identification. 

Table 3. An overview of the lean interpretations of the companies in the study. 

Most of the companies had a flow approach to their lean implementation, which is 
suggested by Reinertsen (2009), but there were different ideas on how to achieve it. 
Company C and E did it by reducing disturbances in the projects, allowing the 
employees to focus on their work tasks. Company B confronted it by synchronizing 
their projects and deliveries and putting emphasis on their delivery precision. Company 
D tried to achieve flow by reducing their queues; interestingly, they were also the only 
ones to look more structured at queues (Reinertsen, 2009). Company A on the other 
hand focused on getting more efficient in the sense of reducing costs and lead-time. 
Many of the companies in the study also used lean as a way of getting an overview of 
the organization and its operations. 
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4.2 THE WORKING METHODOLOGY AND EFFECTS 

 
Table 4. Cross case result matrix. X indicates the field in which the company is active in. Arrow up 
specifies an increase in said category, arrow down specifies a decrease, and “/” means conflicting 

opinions. The remaining blank fields indicate that no real conclusions could be drawn.    

In Table 4, some of the more important results and findings can be seen. Other findings 
worth mentioning was that the companies in the study did not have a clear strategy 
which everyone were to work by to eliminate waste, neither did they have a structured 
prioritization between their projects. During the interviews, lean tools that can be 
applied in product development were not heavily talked about, with the exception of 
visual planning, and therefore considered as an area not yet prioritized. Neither was 
there an active effort made to introduce standards/basic skills for the engineers or a 
creative focus in their product development. Over all, there was little attention on the 
efficiency measurements by all companies, which is the reason for that no clear effects 
was seen in the study.  

However, it has to be taken into consideration that Company C were still early in their 
implementation at the time of the study and it is more a representation of their vision, 
rather than their actual work. Time will have to tell if they proceeded as planned. 

4.3 FOCUS AREAS OF INTEREST 

From Table 4, five areas of interest were identified and further analyzed. The companies 
who had a focus on long-sighted development were seen as more successful in their 
implementation and can be associated with the increased creative ability of exploration. 
A clear link could also be drawn between the implementation of lean product 
development and the unanimous decrease of slack time and skunk work in the majority 
of the companies. The third area of interest was the absence of active waste-reduction 
from all companies, which is referred to as a crucial part in much lean literature. A 
correlation was also seen between limited resource utilization and projects per person on 
the one hand, and the appearance of disturbances within the project groups on the other 
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hand. Last, the importance of support from higher management and education of 
personnel to succeed in implementing lean product development was observed. 

4.3.1 FOCUS ON LONG-SIGHTED DEVELOPMENT 

Organizations need to direct their attention to both the short and long-term development 
to be able to stay in the competitive market. It entails the organization to down-
prioritize some of their potential short-term economical profits to liberate part of their 
resources for long-term survival, satisfying tomorrow’s customer (Magnusson and 
Martini, 2008; Benner and Tushman, 2003). As seen in Table 4, all companies 
committed to the short-term view, but only company B, C, and E made an effort to 
balance the short and the long-term view. These companies were also the ones that were 
observed to have a good initial start in implementing lean product development and a 
better understanding of the principles for the system in their organization.  
The short-term view of an organization supports exploitation, which mainly consists of 
incremental innovations and minor refinement of the existing process or product. The 
three companies, who also secured their long-term development, could form a creative 
environment within the organizations by supporting exploitation of new and different 
solutions, compared to the existing. (March, 1991)   

“I don’t think lean will kill creativity (…). Maybe if we only steer the machinery 
from a short-sighted view, but then we have taken a wrong turn.” – Company B 

4.3.2 SLACK TIME AND SKUNK WORK REDUCTION IN LEAN 

There seems to be a strong correlation between the lean approach and the reduction in 
slack time and skunk work. The objective of venture units and skunk work in product 
development is to set aside a group of people from the mainstream organization with 
minimal management constrains. By doing so, the group will have more freedom to 
pursue more risky ideas and discover new alternatives (Schilling, 2010). Slack has a 
clear two-sided effect on innovation, where an intermediate level is optimal for 
innovation, no matter the type of organization. It can be seen as an inverse U-shape 
curve where the extremes of either too much or too little slack, hamper innovation 
(Nohria and Gulati, 1997). Parallels can be drawn from the reduced amount of slack 
time in product development, as a result of higher resource utilization, to the diminished 
available time for skunk work. What was however surprising was that many 
interviewees in the study hoped that skunk work was occurring in the organization, due 
to their positive effects that had been before lean was implemented; but that there were 
no initiatives to facilitate their existence. 

“During the more calm periods in the old process, more time was available for 
skunk work and occasionally pretty good ideas were discovered.” – Company D  

A unanimous belief by all interviewees at company C was that the creativity level 
would increase due to the new way of working and by having a separate and 
undisturbed research division. Their way of working is supported by Benner and 
Tushman (2003) and March (1991) who argues for ambidextrous organizations where 
exploration and exploitation can co-exist, although separated as sub-units. 
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4.3.3 FLOW INSTEAD OF WASTE 

The flow of information in lean product development is based on the same lean 
principles as described for production, whichever one is chosen from Womack and 
Jones (2003), Morgan and Liker (2006), etc., and can be improved by waste-reduction 
in the sense of flow (Oppenheim, 2004). The flow of the entire system needs to be 
controlled and move in a constant rhythm defined as takt time to meet none-negotiable 
deadlines and secure deliveries (Morgan and Liker, 2006).  

Four out of the five companies included in this study had a flow approach in their 
product development. It was surprising that none of the five had a waste-reduction focus. 
This since it is such an essential part of lean literature, going back to Ohno (1988), the 
founder of the Toyota Production System and the seven categories of muda (the 
Japanese word for waste). It is also a central part of the breakthrough literature “The 
Machine That Changed The World” by Womack, Jones and Roos (1990), describing 
how to avoid wasteful practices. Therefore, to obtain a steady flow, waste needs to be 
eliminated from R&D with caution (Reinertsen, 2009), not to take away any value-
adding waste (Womack and Jones, 2003). 

“If you are to work like this you cannot have a lot of waste (...), but to use waste 
as a concept, it becomes too abstract.”, said about meeting new delivery time 
goals – Company B  

“A stress on the development flow is not good, but queues that does not generate 
stress is not as critical” – Company C  

4.3.4 REDUCTION OF DISTURBANCES 

It was seen in Company C and E, that to limit the amount of projects an employee can 
participate in and the level of planned resource utilization, reduces disturbances in the 
organization. The reduction of projects per person can be related to WIP on an 
individual level, thus reducing the bottlenecks and occurrence of queues (Reinertsen, 
2009). To limit the level of resource utilization is also crucial when reducing the 
queues. Queue size increases exponentially once the resource utilization increase and by 
planning for lower utilization, it allows for variance to be handled as it occurs and 
reduces the queues (Reinertsen, 2009). 
Related to this, Csikszentmihalyi and Abuhamdeh (2012) stated that the project groups’ 
devotion to the project easily decrease in the occurrence of disturbances. Bonner et al 
(2002) identifies the effects caused by management disturbance midstream of a new 
product development project, which is negatively related to project performance, 
creativity, and innovativeness. 

“When too many projects were active, there was high set-up time for the 
engineers, which decreased efficiency” – Company A  

”Your personal work load has improved and you can dedicate much of your 
working time to the project” – Company E 

4.3.5 SUPPORT BY MANAGEMENT AND EDUCATION OF PERSONNEL 

Having a committed management, who are able to lead the employees to an 
organizational change with a clear vision and goal of what is to be achieved, is central 
(Kotter, 1995). The change will not reach far without successfully conveying it to the 
personnel, making everyone understand and aware of the new process, method, or 
system (Kennedy, 2008). Company B, C, and E, all had these basic fundaments, which 
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may have given them a head start to implement lean product development. The support 
by management combined with challenging tasks has proven to help a high level of 
creativity within the group and its members (Mathisen and Einarsen, 2004).  

“While strolling through the organization, there is a noticeable negative attitude 
toward the lean way of working from the engineers.” – Company A 

5. DISCUSSION 

The study has highlighted areas that need further attention in research, as well as areas 
that need to be considered by managers when applying lean in the context of R&D. 

5.1 IMPLICATIONS FOR THEORY 

This study has explored different ways of how lean can be interpreted in R&D and the 
possible effects of those interpretations has been given by this study. It has been found 
that lean in R&D is not as focused on waste as described in theory. It is harder to 
understand if your activity is adding value or if it is waste, due to the nature of good and 
bad variations in R&D. This could be based on the level of abstractness of the work in 
R&D. Because of this, it becomes difficult to place labels on what you do and how that 
relates to the general benefits of the system in an overview perspective. You should 
rather get down to the basic principles and values of your company and start from there.  
The focus on creativity in the studied companies was less than expected and it might 
therefore be hard to draw any real conclusions on generic effects of lean on creativity. 
That this is not an area of focus within the industry, might also explain some of the 
existing views in theory, claiming that lean and creativity are not compatible. The 
companies did not see any contradictions between lean and creativity. The lack of 
creative focus might be due to that creativity was something that happened 
automatically before, aided by higher levels of slack time and skunk work. Therefore 
the companies did not need to take it into active consideration before. The question now 
is how to create a system within lean that makes sure that creativity can still exist and 
function alongside the ordinary work?  
The fact that none of the companies worked with standardization of work tasks and 
basic skills training was surprising, as this is frequently mentioned in lean literature. 
This might be due to that the work tasks in R&D are too abstract in comparison to 
production, making the concept difficult to implement. It could also be that the 
complexity of the work makes standardization of tasks problematic. It is hard to draw 
any real conclusions of how this could be explained, as there was not and did not seem 
to have been the focus of the studied companies. One could also reason that a higher 
level of standardization would simplify and speed up parts of the work, which could 
increase the possibility for more slack time. 

5.2 MANAGERIAL IMPLICATIONS 

When applying lean in the context of product development, it is important to consider 
the creativity of the organization. According to this study, the amount of slack time and 
skunk work is often reduced when introducing lean, and therefore, active initiatives and 
support must be achieved to make sure that there still is room for creativity to occur in 
the company.  
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From what has been seen in this study, it is important that management, as well as the 
employees working in the projects, is dedicated to the system. It is therefore central that 
everyone in the company gets an initial education in the lean approach, which is 
continuously refreshed, to make sure the understanding of the lean approach remains. 
This will generate an insight of what should be done and why. Further, it is important 
that this is done based on the company’s own operations to get a proper impact on the 
organization. If a partial impact occurs, there is a risk of sub-optimization. The overall 
flow will thus not get better and the initiatives will not be of any large gain to the 
organization. The focus should be on overall flow, and how the sub-processes relate to 
that. It is also suggested that it is implemented from a holistic, lean product 
development approach and based on the organization and desired results. This is 
grounded on the assumption; what is working for one company, might not give the same 
results when applied in another organization.   

An alternative way of increasing the flow can be to limit the number of projects per 
employee, as well as the planned resource utilization. This can reduce the disturbances 
and queues, while increasing the organization’s ability to handle variations. Thereby it 
will gain overall flow, even though the group’s resources might not be fully utilized. 
The reduction of disturbances can free up time, allowing the employees to focus on 
what they are doing, which can benefit creativity. 

In the studied companies there was little measurements being done on the effects of lean 
in product development and they claimed that they could not see any clear effects yet. 
Company B had started to set up a score-card to measure the organization, but they were 
still careful to draw any conclusions on what effects the score-card would have. This 
was based on the insight that the chosen key performance indexes send signals to the 
organization what should be prioritized and this may cause undesired side effects. This 
was seen in Company A, who focused on short-term return on investments. They had 
rather seen an increase in costs in their R&D organization. That might be because of 
that they had to meet their quarterly goals and produce quick results, which could 
reduce the quality of the work. This result in that work needs to be revised and redone 
in a later stage, and thereby the overall cost increases. This also correlates to the long-
sighted development focus. A too short-sighted focus will damage the organization and 
reduce the exploration due to high levels of exploitation. 
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APPENDIX A. CASE REPORT COMPANY A 

1. RESULTS 

1.1 HISTORY 

The company sells both customized products and the services that go along with it. The 
products contain both hardware and software, which is produced on the site in small 
quantities. Their product development (PD) division in Sweden consists of 100 – 500 
employees that contribute to a worldwide market. 
Lean was first implemented in their production in the mid 90's. Fully dedicated to the 
new way of working, they created a flow in the process with consideration to a more 
flexible and simpler production setup when different products were to be produced. It 
was an initiative from the former CEO who had done research on lean and thought it 
would be beneficial to the organization. The two upcoming years showed great 
improvements in production, so lean was to be introduced in PD with the aim to 
generate more results with a reduced workforce in a shorter time span. They realized 
that the way of working could not be copied from production, so higher management 
was sent off to education courses on lean product development (LPD) and lecturers 
were also brought to the organization. 
Since then, the lean way of working has come and gone, but an extra effort was put into 
the implementation of LPD a couple of years ago, with hopes of finally succeeding. 

1.2 WAYS OF WORKING 

The morning always starts off with the line managers meeting to do a project follow up 
in order to see if each project advances according to plan. If there is any reason why the 
project is falling behind and the problem cannot be solved within the group, it is 
brought forward to the visual planning room where it is looked at from a higher level 
within the company. These morning meetings are well organized and it takes five to ten 
minutes to cover all of the 80 - 100 projects. 

Once a week, the product leaders have the opportunity to bring up all the deviations that 
could not be solved within the group that they need help with. The bigger problems are 
then disposed as smaller projects with assigned resources. After a week, the deviation 
projects are presented with a solution and an explanation to why the problem occurred. 
The smaller problems that arise are presented as a lesson learned within the group, but 
either way, the knowledge gained from this feedback is not taken care of and 
unfortunately the same mistakes are carried out more than once. 

1.2.1 CONTINUOUS IMPROVEMENTS 

Everyone is supposed to work with continuous improvements, and an extra hour each 
week is disposed just for this purpose. How well this is used, depends a lot on how the 
line manager plan to utilize the group and project leader. One interviewee has noticed 
that many of the project members try to improve only the product within the group level 
and not the process they work according to. 
Recently a new way to support continuous improvement has been introduced. A 
decision group that rate and prioritizes the ideas has been formed, where the more time 
consuming ideas are distributed as development projects, so resources can be allocated.  
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According to two interviewees, the priority for continuous improvements has faded 
because of a few big projects that have taken most of the time and resources for the last 
couple of years. Since these big projects are now coming to an end, the department 
manager has planned to reintroduce continuous improvements. This was experienced 
differently by the operational developer who would express it as line management and 
other executive’s lack of responsibility to convey the knowledge of lean. An extra effort 
is now being introduced where all managers and leaders are to be sent on a training 
course to refresh their understanding of LPD so that they can educate the project 
members in their turn. 
As seen by the product manager and his subordinates, the changes made to the process 
are just added to the current edition, which makes the process bigger and more time 
consuming. Currently the engineers have to sacrifice a lot of their spare time to generate 
improvements for the process. As the employees within the groups see it, “It is not even 
worth the struggle to improve the process because of the complicated steps the 
engineers have to go through, implemented by higher management”. This was 
experienced differently by R&D management who believed that they were good at 
looking over the processes and adjusting them to the way that the project groups worked. 

1.2.2 QUEUES 

The emergence of queues is not something that they are currently looking at, but the 
operational developer sees it as waiting for decision-making. As a reason to that he said, 
“When attending random project meetings, great uncertainty is seen of roles, decision 
owners, and internal customers both within and between projects”. When this is unclear, 
it is seen that the engineers develop something that they believe is expected by them, 
with the results of having to remake the part. Opposed to this, the department manager 
thought this was just a bad excuse not to grab hold of any leader with a better overview 
during the morning meetings. Though, he is aware that improvements could be made in 
the project specification so the groups know who is dependent on their work. 

1.2.3 BATCH SIZE 

The queues also have a relation to the absence of a specific batch size, and the 
operational developer would say both are too big. The only known batch size mindset is 
the continuous delivery done by the software department, but they work more agile than 
lean. 

1.2.4 TAKT 
The term takt is not used within their product development. 

1.2.5 WORK IN PROGRESS 

All interviewed believe that there are too many projects running in parallel, compared to 
the number of employees in PD. Among those projects, the product manager feels that 
every project has the highest priority, and all interviewed believe that the high number 
of parallel projects is one of the reasons that almost every project run over budget. If a 
situation of emergency occurs, projects are prioritized by the return on investments 
(ROI). The product manager and operational developer feel that this happens too often 
and that higher management is too set on ROI for each quarter and yearly payment 
deadlines. The R&D manager adds that a lot of unfinished products are sent to the 
internal customer, just because the groups do not want to miss their payment deadline 
and look bad. 
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An agreed reason to why the company has had such a problem implementing LPD is the 
lack of belief in the system from higher management and their insight shortage of the 
organization as a whole. One said “higher management has to overcome the short-term 
view of desired profits each quarter; it does not correlate with lean”. Higher 
management has also affected the mentality within the organization to get started as 
quick as possible with the projects so the deadlines are kept. By rushing to start, there is 
no time left for the project group to properly plan for the project execution. 

1.2.6 VALUE AND WASTE 

Costly and late design changes are a big problem for the organization. Waste do occur 
when the engineers try to do their best to correct the problems themselves within the 
group, instead of asking for help. Most of the interviewed said this could easily be 
solved by visualizing the problem early and receiving help from management through 
more allocated resources. The department manager and product manager that was 
interviewed believes that the engineers do not bother to visualize it because the response 
from management is not good enough. Worth mentioning is that the department 
manager have seen an improvement to how the visualization of problems have evolved. 

Customer involvement in PD varies by the product worked on and the type of customer.  
Overall PD employees have good knowledge of working close to the customer 
throughout the development process. One interviewee said “this is thanks to all the 
milestones where the customer has to verify the project progression and approve before 
the group can carry on”. Indicated by another, “There is a lot of waste at the milestones 
from just waiting”. Except for that, waste and value are not used in their PD division. 

1.3 EFFECTS 

1.3.1 CREATIVITY 

The creative ability exists among the engineers, but there is no space for them to 
express it in a simple way. The product manager emphasized that many of the engineers 
feel hampered by all the processes and methods they go through during development 
and that work have become more of a routine and is not as fun anymore. Before the lean 
implementation, there were more free time to experiment with new ideas and 
improvements. 
The operational developer has not seen a change of the creative effort, but knows it does 
work and have seen it do so in other organizations. He further explains it as the 
company works by a defined process for customer-adapted projects, but some new 
development still finds it way into the projects. Since the process is not adapted for new 
development, there is no time or space for creative work. The absence of a research or 
new development process and line management’s lack of support, counteract them from 
expanding into new customer markets. 

The department manager takes it one step further and states that they have never 
succeeded well with innovation, “there is simply too little time for it”. To be more 
creative and come up with innovative ideas, there must be room for failure, which they 
cannot allow. He believes that creative ideas are more probable to emerge from closer 
contact with the customer and hope to discover new customer needs. 
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1.3.2 EFFICIENCY 

The opinions vary quite a lot on the effects caused by LPD. The organization has not 
worked seriously with lean long enough to see any clear effects from before the 
implementation. The R&D manager believes the delivery precision may have improved 
to the end customer thanks to visual planning, which the product manager does not 
agree with, at least when it comes to work within his area. As for product quality, there 
are split opinions whether it is better or worse. The department manager said all 
efficiency factors seem to be unchanged, “we just have a better overview of the active 
projects”. They all do agree that the internal delivery precision is bad, resulting in 
expensive projects from using more resources then planned for. From the operational 
developers view, some parts of the processes are very efficient, but the development 
needs a flow throughout the whole process to make any difference. 

1.4 ADDITIONAL INFORMATION 

Everyone interviewed, except one, said that the difficult part of working with LPD in 
their organization was that they customize products in small quantities. The person that 
disagreed believed that they needed to change the way the company saw the customer. 
Instead of letting the customer decide everything, he felt they should try and reach 
customers closer to their target-audience. 

Today there is too much of a mix between new research and adjusting existing 
development, which the operational developer thinks is complex for the engineers. By 
separating these two, it would make it easier to increase the knowledge exchange and 
better understanding. An effort has been made to widen the tacit knowledge throughout 
PD, but it has had a setback because employees that have gained more knowledge of 
development are being allocated to other divisions. 

2. ANALYSIS 

When lean was first implemented to their production, they were fully dedicated to the 
new way of working. A reason to why their lean implementation to PD has not gone as 
well might be because they were not as committed and prepared to change. Tools that 
they considered lean have been added every now and then to their way of working over 
the last 10 – 15 years without seriously reflecting over their organizational principles. 

All interviewed agree that the reason the company have had such a problem 
implementing LPD is the lack of belief in the system from higher management and their 
shortage of insights to the organization as a whole. It is very important that management 
is dedicated to the change and conveys it to the rest of the organization so everyone is 
on the same page. To build up a whole new culture within a company requires a deep 
understanding and commitment from the very top of the organization, to the very 
bottom.  
According to the process they work by, the engineers are to visualize the problems 
within the group and ask for help as soon as possible to avoid expensive late design 
changes. But the overall mentality within the groups is that when projects do not 
proceed according to the plan, engineers rather fix the problem themselves, than ask for 
help if not succeeding. The engineers are taking the act of asking for help as a sign of 
personal failure, rather than that the group has made an honest mistake during planning 
that can be learnt from. Higher management needs to convey that deviations will always 
emerge, no matter how well the project are planned. 
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It is a good start to have daily follow up and planning meetings within line management 
to get a visual overview of how the project proceed. There is a mismatch that the project 
leaders only have weekly meetings where they have the opportunity to bring up 
deviations. In that case, when a problem cannot be solved within the group, it could take 
as long as a whole week until it is taken care of by management. Either way, if 
problems are solved within the team or on higher levels of the organization, the 
knowledge that can help avoid making the same mistakes again is not taken care of. 
This causes a lot of waste in their process of work, which was seen by the product 
manager and the engineers. The number of parallel projects per individual was seen as 
overwhelming by everyone interviewed, resulting in the engineers mainly jumping 
between projects. This also shows a lot of waste in the process in the matter of set up 
time for the individual.  

The operational developer explained how the process was structured and that how well 
the extra hour each week for continuous improvements was used, varied a lot if it was 
prioritized by line management. Two other interviewees saw it differently and blamed 
the three big on-going projects for taking up all the allocated time, which was 
prioritized over improvement work. Since the company has made many initiatives to 
work lean without succeeding, it may not be so sure that the time for continuous 
improvements will be prioritized and brought back. It is easy to say what is going to be 
done beforehand, especially when higher management is pressing to work in a totally 
different way. If that time would be brought back, one hour per week for continuous 
improvements might not be enough. If more problems are discovered, the engineers will 
have to wait until the next week to act upon it. When expressing it as a separate kind of 
work, it creates a barrier between the normal work and continuous improvements rather 
than integrating it into an everyday routine. For improvements to be continuous, it has 
to happen when it is discovered and needed.  
The interviewee who is closer to the project groups, experiences that the process of 
implementing improvements is too big and painstaking to go through. To encourage as 
many people as possible to contribute to a better development process, it should be a 
simple process. The engineers should also feel as they are listened to by receiving 
feedback on their ideas if not implemented. Since the project groups and management 
are not unanimous of how well the process is adapted to how they work, maybe 
management should make an extra effort to visualize it for the groups. If the groups see 
that management is doing a good effort to cut out waste, improvement suggestions may 
be received from the project groups.  

According to the operational developer, the waiting time for decisions to be made create 
long queues in the organization. It could be prevented by visualizing the flow, to more 
easily see queues and the big batch sizes delivered, along with all the other waste that 
occurs through the development process. Queues also emerge due to uncertainties of 
roles, decision owners, and internal customers, both within and between projects. 
Though roles are a problem and some managers are aware of it, there are no changes 
done to the process. These uncertainties could be removed by flattening the hierarchy 
and giving more responsibility to the group or individual.  

Since the product manager experiences that all projects have the highest prioritization, it 
is not strange that most projects run over budget. Again, higher management are too set 
on short-term ROI, which forces the groups to prioritize the projects generating best 
economical results for the current quarter, forgetting the long-term view. On the topic of 
problems with projects that run over budget, when resource utilization is at a maximum 
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and no slack time is available as it currently is, it does not take long before a problem 
erupt and the system is jammed, delaying everything else until the problem is solved. 

All agree that unfinished projects are sent off to internal customer just so deadlines can 
be held. Another reason why unfinished projects are delivered is because of bad pre-
planning. Since higher management is pressurizing the groups to get started right away, 
there is no time to plan, which results in potential problems partially through the project 
when it is realized that more resources are required. It gets even worse when all 
resources are already allocated to projects with highest prioritization. 

The engineers feel there is no space to express creativity and that they are hampered by 
the process and methods they strictly have to follow. This feeling may disappear if an 
extra effort were made to take away all waste within the process. Relying on the 
engineers to find ways of performing improvement and creative work is not the way to 
go. The people who love their work will probably still be creative, but it is not a long-
term solution. The amount of ideas and number of people participating would most 
likely increase if extra time were given for this matter. 
The efficiency factors are seen more positively by management, rather than the product 
manager and the engineers he has come into contact with. The operational developer has 
seen some groups that have a better understanding of LPD that are more efficient than 
the other groups. When some parts are working more efficient than others; bottlenecks 
will emerge, the system gets sub-optimized, and the overall efficiency will stay the 
same. 
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APPENDIX B. CASE REPORT COMPANY B 

1. RESULTS 

1.1 HISTORY 

The company is a manufacturer of vehicles and has 1000-5000 employees in R&D. The 
company started their first lean ambition within R&D in 2001 that was not that 
successful. The second and current initiative came in 2010, when a new R&D manager 
had been appointed. 
The company has a history of lean within production going back to the early 90’s, so in 
2001, they went to their own production to see how lean should be interpreted in R&D. 
They began from the basics, clean up. But what was described as “clean up the chips 
from the floor” just seemed ridiculous in R&D. In the end, they did not really manage 
to make a good interpretation of how to translate lean production to lean product 
development and one of the interviewees said that they missed the point of what lean 
should be.  

In the first lean ambition the interest from the organization’s managers was high, but not 
high enough for the managers to take action themselves. They rather assigned it to a 
group of operational developers, which generated mixed results. The initiatives that 
remained and still were used, were more due to that a few driven persons kept 
encouraging them, rather than that they had managed to embed it in the organization. 
A new spark was ignited in 2009 during the financial crisis. The company introduced a 
4-day working week and noticed that they still managed their original workload despite 
the reduction of actual working hours. They realized that there was some amount of 
wastage of time in the organization.  
In 2010 the new R&D manager came in with the objective of increasing the output and 
efficiency of the organization. The division that now acts as a managerial support 
function in lean and operations development was formed and told that precision in 
deliveries are good and that flow is important. A person from production was 
introduced to the division as a knowledge bearer that pinpointed where the focus should 
be. The rest of the group had their hands full just understanding the fundaments; 
planning, steering and knowing who the customer of your deliveries are. “If these 
fundaments are not in place it does not matter what else you do”, one interviewee 
explained. In the beginning of the implementation, twenty of the highest managers were 
involved in defining and revising the lean approaches in R&D to get acceptance and 
understanding in the group. Following this the whole organization were educated in 
these approaches. 

1.2 WAYS OF WORKING 

To implement these approaches and communicate where to begin, each group was 
asked to work and evaluate themselves according to four areas. The company also 
introduced a structure where the managers visited their groups and evaluated the groups 
on these four areas. First they watch, then they reflect over what they see and what is 
good and what is bad, and from that they give feedback to the group. The important part 
here is not necessarily the feedback to the groups, but rather that the management team 
come to a consensus of what they want to see.  
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There were different opinions among the interviewees on how much they worked 
according to lean in the organization. When one of the project leaders were interviewed 
he began with saying that he did not think there was any outspoken definition of how 
they are working with lean in their projects. When asked to try to define it he said that 
lean was to work with fewer resources, that you use your resources as efficiently as 
possible. As an example he said that how the company is working with modularization 
and the matrix organization, is the most obvious signs of lean approaches. 

They have removed concept development from the product development process, as this 
made the projects very hard to plan earlier. It has become more difficult to get a project 
into the project portfolio and projects are judged harder. To get in the project portfolio 
you have to have gone through concept development, you have to present a concept that 
is possible to plan. The backside of this is that they do not take that many risks. They 
have a saying in the company that “they do not lead the development, they follow” and 
that has been a success factor for them. However, this led to that the concept 
development projects were not prioritized and the projects had a hard time getting the 
necessary resources. As a reaction to this, projects were initiated too early to be able to 
do concept development, not knowing if the customers needed the resulting product. 
Today they hope that when this way of working has settled in to the organization they 
will be innovative in the early phases and be able to focus on industrialization in the 
final phases.  
The company has a checklist of typical deliveries and ways of working in a project. 
Earlier there was a low understanding of the relationships between these listed activities, 
but right now there is on-going work to transform this checklist into an flow description 
where it will be understood how these should be sequenced and which relation that they 
have to each other.  

1.2.1 CONTINUOUS IMPROVEMENTS 

When it comes to continuous improvement the instructions to the groups are very 
simple. Plan, steer, and take care of what you identify. Continuous improvement has to 
be based on the operative work in the line. As long as you plan, steer, know who your 
customer is, and measure your result, your work methods can be formulated differently 
depending on your department. In the words of the former R&D manager “You have to 
start digging where you are standing, it is allowed to be different”. In the end it will not 
come down to one way of doing it. For continuous improvements to work, the managers 
need to include the learning loop into the everyday work, that is not the case today. In 
the beginning they had a separate planning board for improvement work, but they 
realized that they needed to connect it to the daily work. It needs to be based on what is 
obstructing you from succeeding with your ordinary work tasks. 

The company use visual planning on group and individual levels, i.e. daily planning, as 
well as on a project portfolio level. The daily planning helped the company to quickly 
and easily identify deviations, but quick problem identification needs to be paired with 
quick problem solving. Therefore, to synchronize the right people needed for the task of 
solving a problem, a total of one hour was put aside each day in connection to the daily 
planning. Before, long periods of time could pass between problem identification and 
problem solving. Another good consequence of the daily planning was that the group 
was less stressed due to that they now knew what to do next, which reduced the 
positioning time. The daily planning also makes groups more flexible in handling 
deviations and balancing the workload.  
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Connected to planning was what one interviewee said about planning and steering. The 
previously project model was called Follow Up. One interviewee compares this to going 
sailing and looking towards the stern of the boat. “The point of sailing is navigating and 
looking forward. The problem is that steering is not that ‘sexy’. Usually we value when 
someone go in and salvage the situation. The real follow up question should rather be, 
‘why did you let it happen?’ ” 
They do lessons learned on fatal mistakes, those who it is crucial they do not repeat. It is 
however questioned how much is learned from these documentations as there is a high 
turnaround in employees. Another interviewee said on the subject that mistakes are ok 
as long as you learn something from it, but if you repeat your mistakes, that become an 
education issue for your closest manager. It is assumed that the person that makes a 
mistake will raise the issue during the daily steering. 

1.2.2 QUEUES 

Queues do exist, but they try to prevent them by planning and steering. In some 
instances they have been successful in their queue reduction. This was based on doing 
less. However, they do not really measure on queues. They say that they are better at 
minimizing queues within the projects but they have a harder time with the 
synchronization between the projects.  

1.2.3 BATCH SIZE 

They claim to be quite good at reducing the batches and delivering more continuously 
towards a deadline within the groups and projects today, but problems arise, due to that 
there is too low synchronization between the projects. This is something that production 
is complaining about. 

1.2.4 TAKT 

One of the interviewees explains that they have started to identify takt in R&D and that 
it is controlled by what you need to deliver to other parts of the organization. This 
allows them to generate something that is similar to a production plan for R&D and 
there is an on-going attempt to introduce milestones according to this production plan.  

1.2.5 WORK IN PROGRESS 

They try to synchronize the projects around some general milestones and today there are 
fifteen. In earlier processes, the company had problems with the planning of the projects. 
A project typically had a scope that reached over five years and had about as many 
milestones. This resulted in a sense of safety in the beginning of each new period and 
high stress and workload when the milestones came closer. They knew that they needed 
to deliver at a more even flow but instead they delivered in large batches, which resulted 
in that nothing was in sync. They tried to introduce more milestones to increase the 
amount of simulated crises, but it did not work as intended.  

Even for a five-year plan, the pace is quite high. What often happens closer to the 
deadlines is that the projects say, “We are late in the project”. But one interviewee said, 
“It is not that sure that we are late. Maybe the project was just as long as it became, but 
we did not bother to find that out. That is often the case, we do not make the right 
amount of homework to understand how much work it really means.“ Generally the 
larger project planning, to oversee work in progress, starts out with a good ambition, but 
they have problems with specifications that grow larger as time passes and this problem 
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is detected quite late in the process. You only notice that there is too much to do when 
you notice that you cannot finish on time. “Planning here is good, but what many 
people do not realize is that the plan is just the tool. The real point is steering, only 
when we have exhausted all other alternatives do we change the plan”, as one 
interviewee said. 

There is no outspoken prioritization between the projects. Several interviewees said that 
if it had been decided that a project should be done it was all or nothing.  

1.2.6 VALUE AND WASTE 

All interviewees said that they did not talk about value and waste in their operations. 
Instead, one interviewee said that they look at what works and what does not. He gave 
an example of when they had put up the goal to reduce the lead-time from fifty to thirty 
weeks and to increase the delivery precision from 1/50 at the right week to 9/10 at the 
right day. By doing this, the waste was automatically reduced because it would not be 
possible with high amounts of waste, but to talk about it in terms of waste is too abstract. 
He went on to reason that you have to get your processes in order before you can 
continue. The first step is to educate and get understanding. The second step is to get 
stability in the groups and the third step is to connect the groups and the flows. When 
that has been done, maybe it will become clearer where there is waste.  
Another interviewee said that he thought of waste in the form of waiting time. A third 
said that it is more about a spirit of common sense that exists naturally within the 
company, they should not do anything that is unnecessary. Another example of waste 
was late changes in the design. This was thought to be caused by bad communication 
between the departments, i.e. construction and production, on what the conditions the 
design has to be developed according to. 

1.3 EFFECTS 

1.3.1 CREATIVITY 

One interviewee said that he did not see any contradictions between lean and creativity. 
There is however a risk if you take lean too far towards short-term high delivery and 
forget the long-term business. Another interviewee said that creativity needs some 
amount of time constraint, because then you have to be smart about what you do. But 
then he continued to reason on other types creativity that concerns parts that is not 
directly related to what you are doing at the moment. Then maybe lean is not the answer. 
Another interviewee claimed that they probably are creative and refers to that they were 
ranked as one of the worlds most creative companies a couple of years ago. He went on 
to say that they probably are unconsciously innovative, but that the systematics of their 
creativity is not that well spread in the organization. One issue with this was that newly 
examined employees, who has some sort of thoughts concerning the systematics of 
creativity from academia, might have these ideas subdued by the more senior employees. 
This was also connected to that they entrust the employees that has been with the 
company a long time, to convey the creative climate to the new employees, but these 
people are starting to disappear. 

One interviewee said that he hope that there are a lot of skunk work going on but he 
cannot say for sure. Those who have an idea will find the time to develop it, either 
during working hours or afterwards. The company used to be good at giving a little bit 
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of time and money to someone with a good idea to see where it could lead, but that has 
been a very informal process. 
One interviewee described that they have too little end customer involvement and that 
this needs to be improved. Further he reasoned that this is connected to creativity and 
innovation. “If we are not confronted with the customers real problems we will not 
become truly innovative, we might get creative, but it is not sure that we will solve the 
customers problems”, he said. Confronting the design engineers with the customers 
problems drives an understanding of what should be developed and why. 
They have not really started to look into creativity yet. One operational developer said it 
might be the next step, but they are not sure. They have to start with the implementation 
of the fundaments before they can come to the innovation.  

How lean can be applied in the early phases of product development does not seem to 
be that well understood in the company, but one interviewee believed that the same 
principles could still be applied. 

1.3.2 EFFICIENCY 

They say that, “we are not twice as good on half of the time”, but those groups that has 
made a true commitment to lean has become more efficient. One of the interviewees 
gave an example of a group that had problems with reaching their deliveries. After 
starting to plan and steer their work they almost managed to make themselves redundant 
in a month.  
Looking at their data, one interviewee claimed that they have in fact become more 
efficient. They are able to deliver more and their delivery precision has gone up. 
Another interviewee who has more insight into the projects claimed that they have big 
issues with completing their tasks on time, which he thinks is connected to that they are 
trying to make due on fewer resources. He went on to say that it could be because 
technical complications arise and that people’s attention are divided on too many things. 
The project leaders feel that there are too many ongoing projects. 

One interviewee with more insights into the projects said that he cannot really see that 
they are getting more efficient, or creative for that matter. According to him people are 
just getting a higher workload. He went on to describe that things need to fall into place 
before they can say anything definite. There are too many people in the organization 
and less competency than before. A lot of the more senior employees have quit and too 
many previous mistakes are repeated. There is too little time to learn and to reflect over 
how things should be improved. He thinks that there needs to be more focus on the 
individuals. They need to be respected more and given more opportunities to dig deeper 
into their area and for them to feel pride in their work. 
As for quality it is hard to say if it has become better or worse. One interviewee said 
that they are not completely sure about if the quality has gone up, but it has not 
decreased. Seen over a longer period of time, they have reduced their faults per product, 
but now that reduction curve has started to level out. Their approach worked well when 
they had big problems, but now it might be time to attack the quality issues in another 
way. 
Another interviewee says that there are flaws when it comes to the systematics of their 
quality work. This can be because of a faulty learning loop in the system. First you have 
to find the problem, then you have to solve it, and finally you have to make sure that it 
never happens again. If you are really good you should be able to foresee the problem. 
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But if you forget the “never again” part and do not succeed to connect it to foreseeing 
the problem, then it is hard to accomplish the learning loop. For example, in R&D there 
is no such thing as basic skills training as there is in production. It is more or less 
expected that the new employees know what to do, how to do it and that the right 
people are hired. This has some connection to what another interviewee who had insight 
into how they worked on the line said. According to him, new design engineers spent 
too much time sitting by their desk and too little time out in the workshop and looking 
at how the products really look. There is a need for more basic skills training in R&D as 
well and to instruct people in how they should think. 

One interviewee that is working with the projects said that their drawings are lacking in 
quality and that a lot of criticism is given by the purchasing department, the suppliers, 
and production. He does not think that it is solely connected to competence and that this 
is also due to that there is a lot of hasty work being done in order to deliver on time. 
This view was not consistent with what the interviewee that worked in the line 
organization said. He rather said that they have gotten better at delivering correct 
drawings from the group. The same interviewee however said that they still have big 
problems with planning their work and compensating for lead-time, which can lead to 
hasty decisions. One example from the line was that they are often a bit late with 
sending their drawings to the archive, which meant that they had to send an unapproved 
copy to the purchasing department. Too often there has been a change in the drawings 
when the actual purchase is to be made, which means that they have to start over with 
the purchasing process.  
During one interview a couple of questions concerning quality was raised; what is 
quality in construction work? Doing right from the start, is that possible? It is to keep 
according to the standards and routines, the interviewee said. If after that, something 
goes wrong at the customer, then there is an issue with the standard and then that needs 
to be updated. When the standard does not exist it has to be constructed by documenting 
what was done. 
They have asked their organization on how their success should be measured. By 
visualizing something that they do not normally see, it has evolved from a foggy picture 
to a deeper understanding of what they should do and what they should measure. As an 
example they have started to look at the amount of drawings released per time unit as a 
way of measuring their highest capacity and as a means of planning ahead. 

Looking at it from a longer perspective, one interviewee reasoned on the economic use 
of labour. “Do we really want to be like the Japanese? Can we hold that pace for the 
rest of our life? There has to be an aspect of sustainability.” “In the end, you have to 
look at it on a level of principles”, one interviewee says. “Where are we? We at this 
company are like this, then how do we do things? This cannot be copied and it is the 
only way to do it.” 

1.4 ADDITIONAL INFORMATION 

A majority of the employees within the function that handles the managerial support 
function in lean and operations development has a managerial background from the 
company. This enables them to approach the problems in the groups better, due to their 
experience and understanding of how things actually work. They also have an easier 
task in persuading their manager colleagues as they have a good reputation in the 
organization. According to one of the interviewees, including managers with good 
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reputation is crucial when setting up a similar organization at another company. To just 
include organizational developers will not be enough.  

2. ANALYSIS 

They have a great advantage of having all their development at one site and that they 
produce products in greater series and with much similarity between different product 
types. 

Their interpretation is greatly focused on planning and steering, daily as well as more 
long-term. They incorporate their continuous improvement work into their everyday 
activities, which is good. This system allows them to quickly visualize and identify 
problems, which is then paired with quick problem solving. It also allows quick 
feedback loops that minimize the risks that problems spread and multiply in the system, 
which would make them more difficult and expensive to correct. They claim that their 
lean approach makes them understand their organization and operations better. 
Even though they have a long history of lean in production there was no focus on 
standardized tools that is frequently mentioned in lean literature and implemented to a 
greater extent in lean production. This could be connected to the company’s first 
attempt of implementation that did not go that well. They tried to take the views of lean 
production to R&D, which indicates that this could be a less successful approach. The 
failed attempt could also indicate the need for management’s engagement and 
dedication to the successful lean R&D organization. 

The company made a big effort educating and making sure everybody understood the 
system and knew how that connected to their work. Further, they kept the initiatives 
active by continuous evaluations of the status and progress of the groups. This gave 
them an opportunity to steer the groups in the preferred direction by choosing what to 
do evaluations on.  This has clearly communicated what is important in their work, how 
they should work, and helped to focus the organization. It is something that their 
success could be accredited to.  
They connect their lean ambitions and process improvements and show great respect for 
the daily work and to the actual reality of the employees. This is something that can be 
very important for communicating the benefits of the system and to keep it within the 
organisation. It also empowers the employees and creates autonomy, which can be 
important for the motivation.  

Even if there were many positive sides of the lean ambition that were raised during the 
interviews, not everyone shared that view of the progress of the company. The 
interviewee that was most critical was the project leader. His role meant that he was in 
charge of the coordination and overview planning of the projects. It might be that this 
role is the one that is under the most pressure by this system, as this person has a lot of 
responsibility for making sure that all the flows are synchronized and connected.  

They have no outspoken prioritization between the projects; it is either all or nothing. 
This could be good as long as the initial screening is done properly, but to know when 
to terminate a project or when to pause it is something that could prove valuable, both 
concerning the economic use of resources as well as making sure the employees are not 
under too high workload. Right now they have problems with too many on-going 
projects according to the project leaders, so there could be an issue with the initial 
screening and/or the inter-prioritization between projects. 
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They have separated their projects into pre/concept development, and development. 
They have a positive view of the future effects of this, but at the moment they still have 
issues with that the projects miss their final deadline, which they claim could be related 
to that the pre-study was not thorough enough. This could be a good way of making 
sure that there is time to be creative and room to explore in one stage, while focusing on 
speed and industrialisation in another part. 
They have issues connecting their lessons learned and mistakes to all projects and 
distributing the knowledge. Some think this can be because of a high turnover in 
personnel and lack in competence, others see it more as a systematic error that there are 
not enough processes that make sure this happens. This is also seen as mistakes that are 
being repeated within the organization. It could be connected to that the R&D 
organization produces information. It might be that too much information is produced to 
be able to implement lessons learned in the same way as in production. All information 
might not be applicable to the same extent either, which makes for a lot of processing 
and screening of information. It might also be that the information is at a level of 
complexity that makes it that much harder to implement in comparison to production. 
Another reason could be that there is too little focus on the implementation of the 
information. As lifted during one of the interviews, they have no focus on basic skills 
and standardized work in R&D the same way as in production. New employees are 
rather expected to learn by themselves and there is too low focus on providing the 
employees with the tools that they might need. Under these conditions it might not be 
surprising that there are problems with repeated mistakes and insufficient information 
exchange between projects and groups. 

They still have problems with synchronization and reduction of queues between the 
projects. This is mainly a problem raised by production, as they get varying flows of 
products instead of a steady stream. This could on the other hand also create queues for 
the projects, as they have to wait for production to finish previous work. They have 
started looking into this by the aid of takt. Takt would allow them to do a “production 
plan” for development as well and would act as a sync plan for all the departments. If 
they could get this to work it could help solving their inter-project difficulties. 
Even though they have elimination of waste as a core value, it is not something that they 
talk about in their operations. This was somewhat surprising as the waste term is so 
central in literature on lean. However everyone that was interviewed had some thoughts 
of what waste in their area was, which showed tendencies that the term still was present 
in the organisation. 

Connected to their waste ambitions, they set up “impossible goals” that forced the 
company to cut waste, but they did not actively search for or use the term waste. One 
question that arises from this is wether or not there is a risk of reducing the value adding 
waste as well, as you have low consciousness over exactly what it is you are reducing. 

There were not really any contradictions seen between lean and creativity in general, but 
rather with the focus they had chosen in their lean approach. If the focus is on short-
term goals and overall efficiency, this could come at the expense of the creativity. The 
only creativity that can be gained by this focus is to do smart, small, and incremental 
solutions to the product. 
In earlier processes, there was enough slack time to be creative outside the projects. 
This could have been because people were under-utilized or that there were more calm 
periods followed by stressful periods. However, by the lean ambition, slack time has 
been reduced, but there is still a thought and hope that the some amount of skunk work 
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is done under the radar. Perhaps this could still be present in a lean system, but it might 
be that by its lean implementation, the company utilizes its employees at a too high and 
even level, so that they never have the calm periods to reflect.  This could be aided by 
reducing the utilization percentage. 
There is no active initiative to facilitate the creative process, perhaps such an approach 
is exactly what is needed for the company to keep its creative climate. One such 
initiative could be to introduce more contact between the design engineers and the 
customers. This need was something that was raised during the study, but they did not 
experience that the customer contact had decreased with the implementation of lean.  

They are not that used to taking risks in their development and this view might be 
something that they will need to change in order to stay competitive and creative in the 
future. 
Some interviewees thought that people with both experience and competence was the 
key to their creativity. This has however decreased in the later years due to high 
turnover among the employees. It is yet another example of that the company is relying 
on a creative ability that earlier was occurring automatically and this might not be that 
present in the organisation anymore. This shows the need for an even more systematic 
and conscious approach on how the matters of creativity should be approached. 
They have seen efficiency gains from the system, which shows that the lean approach 
can be successfully implemented in R&D, at least if you strive for a more productive 
climate. They show examples of both athletic and skinny lean depending on from whose 
perspective you look at it. There were examples of groups showing great improvements 
in their planning and time utilization. Another person thought that they had gotten great 
problems with completing their tasks on time, due to fewer resources. There were also 
many examples of conflicting opinions on many of the matters that related to efficiency. 
This shows that it apparently is hard to really understand the gains and effects of the 
implementation of lean in R&D.  
 
  



- Appendix B. Case Report Company B - 
 

   10 

 



- Appendix C. Case Report Company C - 
 
 

   1 

APPENDIX C. CASE REPORT COMPANY C 

1. RESULTS 

1.1 HISTORY 
As recently as two and a half years ago, top management took the first initiative to 
introduce lean applications to the company‘s R&D. A lean group was allocated to 
transform the organization through some basic tools to work more efficiently by. 
It was seen that the long-term perspective for research was not as prioritized as 
development. So, only two years later, a whole new organizational structure was 
introduced to their recently formed pre-development department of 50 - 100 employees 
with its origins in lean innovation and knowledge management. Since lean product 
development (LPD) could not be copied of a manual, top management chose methods 
and processes that had worked well within other parts of the company and put it 
together as one system, hence the mixture of lean and agile methods. 

The company produces customized products in small quantities to customers with high 
quality demands. Since the development cycle for a product usually lasts for a few years, 
whole groups are not dedicated to a specific product. Some key persons are kept close 
to the product throughout the development to secure its quality while the remaining 
employees change work tasks.  

1.2 WAYS OF WORKING 

The pre-development groups consist of 3-9 members to minimize the complicated 
communication patterns that otherwise would occur. Mainly to avoid employees 
jumping between project groups, engineers can participate 100%, 50%, or 33% in a 
group, though always being counted as a full resource. For example, a group can consist 
of maximum 9 people at 100 %, but 9 people in a group is still the maximum even 
though all are participating at 33% of their time. These cross-functional groups also 
consist of around 30% internal customers to get better knowledge of what is expected of 
the product further down the production process. There is no project leader in these 
groups, and the purpose of this is to bring down the responsibility to an individual level 
and instead report straight back to product management. The group agrees with product 
management on the scope for the sprint, the engineers are then responsible to deliver 
what they have planned and promised to do at the end of the monthly sprint. 
Throughout the sprint, management has the responsibility to protect the teams from 
factors that could disturb the progress.  

The first two days of each month are allocated for the groups to plan and prepare for the 
upcoming month. There are daily morning meetings together with management to check 
that the project runs as planned until delivery at the end of the month, where the last two 
days are spent reflecting over what has been done and what the results have been. The 
new knowledge earned is used to modify the work document that the group followed 
during the month so the next user will not create the same mistake again. Beyond that 
reflection, a session is also held where each group has a few minutes to explain how the 
month has gone and how they have solved different types of problems. After the groups 
have gone through this, the individuals can mingle with the members of a group that 
they found interesting and that may have had a similar problem, for increased 
knowledge exchange. The reason to allocate so much time for planning and reflection is 
to cover the whole Plan-Do-Check-Act (PDCA) cycle. 
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Compared to a normal matrix structure of an organization, the functional and product 
management are allocated as one line management group for easier communication. 
Their job is to do an overview plan for the upcoming months and facilitate for the 
groups working procedures. 

All interviewed have high hopes for this new organizational structure and they feel 
comforted by that they have full support from the very top management. It is too early 
to say if the whole system works as planned, since the company implemented it a month 
earlier. They are all aware of how long it may take to turn the mentality of a whole 
department to work in a completely new way. That is why line management along with 
higher management has accepted that the change will take time before the full effect 
from the new system will be seen.   

1.2.1 CONTINUOUS IMPROVEMENTS 

It is believed by the majority of the interviewed that continuous improvements to the 
product and process should be integrated in the daily work for everyone. As mentioned 
by the director of pre-development, the mentality will otherwise change from taking 
care of problems when they occur, to searching for the problems. He also believes that 
the changes should not be too result oriented, “the engineers will achieve those desired 
results anyway, by implementing the changes to the process they work by”. Before the 
new system was implemented, continuous improvements had been used for many years 
with mixed results. One of the interviewees, who have a lot of experience as a project 
leader, noticed that the contribution to improvements depended a lot on the individuals. 
But an improvement was seen when visual planning was introduced, and the problems 
were more easily noticed and could be taken care of earlier in the development. 
Their research process is divided into the technology readiness level (TRL) scale. If an 
idea is to be made into a project, it has to be done within a reasonable risk. There is no 
room for risks or errors, as the use of the products they produce, has extremely high 
quality demands. The line management is well aware that they might not work by the 
best process at the moment and they are open for suggestions for improvements, as long 
as the new methods or processes can be proven to work better.  

1.2.2 QUEUES 

The director of pre-development knows queues exist, but hopes to eliminate them and 
optimize the flow with the help of the new system. He said that they are prioritizing to 
reduce the queues that create stress on the development flow, while the rest can be taken 
care of later. That is why line management has an important role to keep the utilization 
around 80% and not to overburden the engineers since the problems that erupt can 
otherwise create long queues throughout the development process. It is also important to 
convey this to the engineers because they plan according to their capability and may not 
consider unexpected problems that occur. As for the rest of the interviewed, they agree 
only to a certain level. They do not believe that queues are as much of a problem to the 
organization, neither within nor between the groups. One functional manager said if 
they do erupt, they could just increase the external help from the rest of the organization 
and create more project groups.  
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1.2.3 BATCH SIZE 

Deliveries are primarily carried out at the end of each sprint, but there are no restrictions 
against delivering at any point during the sprint. The foundation to the interval between 
these deliveries is based on a main plan that connects the sprints with critical dates. 

1.2.4 TAKT 

The term takt is not used within their pre-development. However, takt is an important 
principal that have had an effect on the way the system is set up. That is why the work 
is divided in to monthly sprints as a way to keep the progress.    

1.2.5 WORK IN PROGRESS 

Prioritization does occur between projects through the portfolio management process 
where they define the load factor that the organization is capable of managing. 

1.2.6 VALUE AND WASTE 

The terms value and waste may not have been conveyed clearly to the others 
interviewed since the director of the division is the only one that said they are looking at 
both in their new system. As for the rest interviewed, the concept is not used as much 
and is not as well understood. One of the functional managers even believes that the 
concept of waste is misused by the engineers and that they do not know the meaning of 
it. One of the product managers said, “The terms are sometimes used, but not at all in a 
systematic or active way”.  The other product manager said that a great improvement 
have been done to the customer involvement after the implementation of the new 
system. There are now continuous meetings with customers to check if everything is 
going according to plan. The director of pre-development says internal customer 
involvement is rather intense since the group members are located at the same place, but 
both of the product managers would like to have some improvements for better defined 
internal customers and better co-location for their division. 

1.3 EFFECTS 

1.3.1 CREATIVITY 
A reason to why this new system divided research and product development was 
mentioned by the director of pre-development, “I do not believe that you have the 
luxury to be creative in product development, it is too expensive and more suited in pre-
development”. But, they are all aware that walls could emerge between the two 
divisions, which could hamper communication and creativity. There have even been 
some indications that these diffrences are beginning to appear, just from the first month 
since implementation.  
Over all, everyone agreed that creativity would be improved now that the groups will 
not be interrupted by external work, but they all agree that creativity may not be the first 
improvement they will focus on. One of the product managers said that it is probably 
not needed to specify dedicated time for creativity. People will find time for creativity 
when it is needed. He believes that they need more time set aside for problem solving, 
“the engineers cannot be creative on demand, it has to happen naturally”. 
Something that may suppress creativity, mentioned by both of the functional managers, 
is from implementing too many or too few standards. This was experienced the first 
time lean was implemented to the organization and there were too much standards, 
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“there were just no room to do anything except follow the documented manual”. They 
were also a consensus that a balanced amount of standards are not as important as 
focusing on knowledge management. They try to keep the knowledge within the 
company so that they are not as dependent on the individuals. This knowledge is worth 
a lot more to the company than the small savings that can be made by changing the 
process. Unfortunately there is no good idea of how to take care of and store this 
knowledge.  
To get an overview of how creative they are, they measure the number of patent 
applications that are handed in each year. The director of pre-development that was 
interviewed believes that creativity is encouraged by the way that their groups are 
formed without a project leader and self-responsibility. What they have not gotten to 
implement yet, but is to be discussed in line management group, is innovation days 
where the employees can do whatever they want.  
A different view of being creative was seen by one of the functional managers who said 
that the internal efficiency may be secondary compared to the quality of the innovations. 
That would be because the return on investments (ROI) is so extreme from a great 
innovation compared to the little extra savings from efficient work. He has also seen a 
pattern, from working close to research for many years, that some individuals are 
responsible for 90 - 95% of the successful projects. “These are the ones that should 
have a more free distribution of time to come up with great ideas”. 

To be innovative and still bring in high earned value, he believed that the individual has 
to have a lot of knowledge and experience to know if an idea is going to succeed or not. 
“New perspectives can be brought from newly employed or trainees, but they may not 
be so sure of the ideas hit rate”. He sees a relation of seniority and experience to the 
quality of ideas. Another aspect is that the individuals that feel stimulated and 
challenged by their work are also much more creative. 

1.3.2 EFFICIENCY 

Because they just implemented this new system, there is no way of telling any effects 
on efficiency. Only a speculation by one of the interviewee was that if shorter lead time 
could be spent on the projects, the first thing the organization would invest in is more 
projects for greater earned value. 

1.4 ADDITIONAL INFORMATION 

The director for the pre-development, being the main character who developed this 
system, also aims to flatten the hierarchy in the organization. “I strongly believe that if 
given responsibility and the means to act, people will step up and use their full potential 
as professionals to get the job done. Management should focus on supporting people to 
succeed, create processes that provide guidance, and basic stability. If this is done 
correctly, decisions will and should be taken by the ones close to the task”.  An 
interesting turn of event he has seen is that many of the younger engineers have taken 
on more responsibility and showed what they actually can do, when parts of the 
hierarchy was taken away. “It is as the hierarchy has been acting as a ‘glass roof’ for 
some of the individuals.” 
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2. ANALYSIS 

The initiative to separate research and development seems to have been a good decision 
because of the higher prioritization of development during the joint time period. The 
system implemented at the new research organization is not pure LPD. It includes 
methods and process that have worked well within the earlier phases of the company as 
well. Since it was mentioned that only tools were implemented by the lean group during 
the first initiative, hopes are that they have taken consideration to the company’s 
principles. The ground principles has to be thoroughly defined first to make sure the 
suitable tools are implemented for optimal efficiency. 

As for how they work, the limited amount of group members and maximum number of 
groups that they can participate in is a good initiative to work by, as the communication 
quickly becomes complex with more participants. Focusing on fewer projects in parallel 
give the engineers more time to focus on the task, rather than jumping between projects. 
The integration of internal customers in the project groups is also a good idea. It 
facilitates for development of the product further down in production when the internal 
customers can add their point of view during pre-development. By giving more 
responsibility and freedom to the engineers, it gives management more time to focus on 
their own tasks. 
There is a well-defined process of reflecting and learning from the systemized way of 
taking care of experience and knowledge after each sprint. It is a good way to store the 
tacit knowledge from the individuals within the company. The continuous 
improvements are well thought through in theory; hopefully it will work just as well in 
practice. Time is put aside for continuous improvements so it cannot be avoided by 
important meetings or other work. To make sure the improvements and knowledge 
gained is transferred between the groups, the reflection session is a way to spread the 
information throughout the organization and preventing waste in the process. 

The organization has done an interesting modification to the matrix structure where the 
functional and product management are working together as one group. It creates a 
more joint understanding for each other and fast decisions can be reached through 
reasonable discussions. This is an area where friction often occurs between the two 
management groups, fighting over resources and who has the most important project. 
This is aided by the full support and positive view of the system from top management. 
The director of pre-development has good reasons to why this way of working supports 
continuous improvements. It supports creativity and a pleasant environment that 
surrounds the engineers by letting them have the opportunity to affect the process they 
work by. 

The company has a clear focus on flow in pre-development and reduction of queues is 
prioritized according to that matter as well. What they do not have is a unanimous view 
of why queue reduction is important. Another difference of opinion is the internal 
customer involvement, whereas the product managers who are closest to the 
development groups think there is too little, and the director who thinks it is good. 
An interesting analysis is that value and waste was considered during development of 
the new system, but the terms and its meanings have not been conveyed to be used in 
the everyday work.  

It is mentioned by the director that it is in pre-development the creative work is to be 
performed. However, it is agreed by everyone interviewed that if efficiency gains would 
come from working lean, improving the creative environment to generate more 
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innovative results would not be prioritized. Those two aspects contravene each other 
and may be an area for the company to rethink their strategy. Relying on people to find 
time to be creative may not be a good way to go since many of the employees may not 
prioritize the organization on their spare time. Therefore it is not seen as a sustainable 
solution for the long-term perspective. 
The importance of building knowledge within the organization and to take care of it in a 
good way is seen as much more important than creative work by one interviewee. Also 
seen by this interviewee is the connection between seniority and the quality of 
innovative ideas. There may be a risk when only a group of experienced individuals try 
to be creative. This since they may have a problem to think outside the box, as they 
have been to influenced by the company and are set in their ways. It may very well be 
that the hit rate is higher since they know what does and does not work as a product, but 
a new and fresh view of the problem, i.e. introducing a new employee to the group, 
could help the group to think in a new perspective and to find new solutions.  

An aspect that supports creativity is that engineers can relax in a group and do not have 
to worry about being allocated to another project in the middle of a sprint. It creates a 
more comfortable environment for the engineers and it makes it a lot easier to plan the 
upcoming work for product management. 
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APPENDIX D. CASE REPORT COMPANY D 

1. RESULTS 

1.1 HISTORY 

The company’s culture have changed during the recent years to sell both software and 
hardware that is developed on site by the above 5000 R&D employees, just in Sweden. 
The customized products are produced by the company, which requires continuous 
interaction with both customer and market. 
The company is divided into smaller organizations with individual business models. At 
the head office, there is a division that has the task to synchronize all different 
organizations to one way of working, so a flow can emerge through the whole process 
from idea to finished product. This division initially implemented the waterfall model to 
work by and then transformed to agile methods to get more autonomous and flexible 
groups with quicker decision. For the past year, there has been a mixture of agile and 
lean, where lean was introduced to give a better visualization of the product flow.  

In the smaller organizations within the company, new working methods can be 
introduced if proven to generate better results than the original. In one of these 
organizations that were part of the study, they came in contact with the term lean 
product development (LPD) about a year before it was implemented throughout the 
company.  
According to one interviewee, lean was integrated to the agile methods to take the most 
useful parts of each and put together as one system. The agile benefit of breaking down 
activities was complemented by the visual overview and development flow from LPD.   

1.2 WAYS OF WORKING 

When introducing a new project, a pre-study is performed by product management. In a 
best-case scenario, this is done together with the development group. When the group 
receives the task, a more accurate plan is done since they have more expertise of the 
subject in matter and are to inform management if additional resources are needed or if 
the time frame needs to be adjusted.  

The SCRUM-groups are fully dedicated to one project at a time. They work in 14 - 30 
days sprints where at the end they reflect on how the sprint has gone to identify 
improvements for the upcoming sprint. While working in a project, parts of the product 
is branched out from the main development track. Each day, the group reports if work is 
going fine or not, until it is finally brought down for implementation to the main track 
and synchronized with the product. 

An increased responsibility has been put on the group to test the part before sending it 
off to the internal customer, avoiding a product where none of the parts function 
properly. A line manager that was interviewed thought the process they work by today 
is more adapted to a smaller number of groups since the communication patterns are too 
complicated now, “It feels like everyone runs around, with no idea who to speak to 
regarding their problem”. The consensus by everyone interviewed is that the company 
has a hard time implementing the scalability of the complex product to the current 
processes, “too many people working on the same product are hard to steer.”  

The company has two defined deadlines each year where they are to deliver their 
product to the market. Some of the interviewed at the second site believes that this is too 
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often, since the customers do not see the need to invest in an expensive upgrade that 
frequently. They have trouble convincing the customer to upgrade the products as it is 
now. But the operational developer at the head quarter would like to increase the 
number of deliveries to market per year to more closely meet customer needs. 
Seen by both organizational sites, lean is more adapted to hardware development, which 
makes it harder for the company to solely rely on. Descriptively put by one interviewee, 
“Software development is more of a dialog and judgment of what is passable.” 

1.2.1 CONTINUOUS IMPROVEMENTS 

At the end of each sprint, all groups review their work and look at what can be 
improved for the next sprint. If the group make the judgement that a problem is too 
complicated to take care of at their level, it can be forwarded to a specific team that 
organizes a group with an overview perspective to improve the process or the tools used. 
One of the line managers felt that quite a few group members do have good enough 
self-confidence to carry out these improvements by themselves. That is why it is good 
that line management also have the opportunity to submit ideas for improvement if they 
see anything missing from the process or product. According to the operational 
developer the tools used are too seldom upgraded and the groups rather adapt the way 
they are working to the tools, than the other way around. 
He has also seen there is much more focus, from all levels within the company, on 
improving the processes rather than the product. This was not unanimously agreed by 
the interviewed at the other site, which saw it as equal improvements on both since they 
have improvement requirements to follow. 

1.2.2 QUEUES 

By the help of lean, they are trying to identify the quantity of decision gates that exist in 
their development and thereafter measure and visualize them. At the moment, they use a 
program, developed internally by a few employees, which measure the queue size and 
the queue time when the project is inactive. Each division throughout the development 
process can virtually move the project to the internal customer on a visualization board 
in the program. Beyond the virtual visualization, physical boards are used for 
visualization within the groups, inspired by external companies who use it in their 
product development (PD). 

Everyone interviewed at both sites agreed that higher management is trying to achieve 
100% utilization, “otherwise it is not considered efficient work”. It is hard trying to 
convince higher management that they are wrong and that it is better that the employees 
sometimes do nothing, as long as the product is always being worked on.       

1.2.3 BATCH SIZE 

There are no specified delivery dates between internal customers beyond the sprints. As 
one interviewee saw it, the process they work by creates deliveries to one-self when the 
sprints are lifted out from the main development track. It is mainly used to check that 
the development proceeds according to plan for the individuals sake. 

1.2.4 WORK IN PROGRESS 

It is very hard for product management to estimate a time plan during the pre-study. 
This since the project group is not assigned until after the pre-study, and the experience 
and competence of the overall group can set a big difference to how long a project may 
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take. To counteract unforeseen problems and bad planning, the engineers are not to 
occupy themselves with more than they can handle. Depending on the development 
department, a different quote of resource utilization is appropriate. Work that is 
assigned above that utilization limit is not prioritized if a crisis occurs. An example by 
an interviewee was that a 70% utilization was set. The group can accept a workload up 
to that limit, after that the engineers can still accept more work, but with a clarified 
warning that the new work, above the limit, will be set on hold if main deliveries needs 
more attention. Since higher management prioritizes full resource utilization, the 
engineers are often swamped with work and need to rush through projects. 

1.2.5 TAKT 

The term takt time is not used at the two sites that were included in the study.  

1.2.6 VALUE AND WASTE 

The definition of value, value adding waste, and pure waste was defined very differently 
between the two sites, and at the second site, definitions even varied among the 
interviewees. With the help of the internally developed program mentioned earlier, the 
second site visualized pure value and value adding waste, or also seen as value enabler. 
To measure those aspects, it made it easier to identify where and how much waste is in 
their development process. 
An example by one interviewee was when they two years earlier had looked at waste in 
the implementation of a few parts. A year after delivery, parts of the developed products 
was not used by the customers, which were considered waste. Putting the label waste is 
experienced sensitive by another interviewed since the parts that were not in use after a 
year might be the reason to why they got the job in first place. Also mentioned, waste 
was the time spent on developing a part that the customer withdraws partially through 
development. Both scenarios are a measure of the company’s ability to predict what the 
customer want, which they want to improve in, much with the help of pre-studies.  
In those cases where the groups have had the chance to work close to the customer, the 
members develop a lot in a short time. Direct feedback gives the group an opportunity 
to quickly adapt and it creates better understanding of what the customer wants, which 
decreases lead time drastically. Otherwise, the groups have weekly contact with product 
management to confirm customer requirements. 

1.3 EFFECTS 

1.3.1 CREATIVITY 
It is too early to see any creative effects at the second site. But at the head quarter, it is 
seen that the creativity level have decreased by working just agile. Hopes are that that 
they will increase creativity again within the company by integrating lean systems to the 
previous process. All interviewees agreed that innovation days were not the way to go, 
“creativity does not come by force”. 
Seen by one interviewee was that higher management want more control over a 
situation that is under pressure, especially innovative environments. He thought this was 
the wrong way to go because people need time and space to be creative, not to be 
suffocated by management control. Also seen by this person was the increased 
limitation to the budget. Before, the managers set aside some extra money to let 
employees pursue good ideas off the record. He does not know if this type of work still 
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exists, but if it does, it has decreased to a minimum, “Skunk work is important to an 
organization and its creative environment could even be nurtured by it”. 
Another view is that the lean and agile ways of working have not and will not have 
either a positive or negative effect. ”The creative spirit is based on the root culture, that 
many employees are interested in technology and think it is fun. What does affect 
creativity is experience and competence”. It could also be developed through putting 
time constrains to the projects, like they have today. It will force the groups to become a 
well-functioning team to be able to succeed with the assigned task. However, too much 
pressure is believed to hamper creativity.    

1.3.2 EFFICIENCY 

The operational developer insist that there is better precision of delivery, quality, over 
all visualization, and more benefits by using lean. As for the interviewed at the second 
site, would say there are no effects seen on efficiency yet. 

1.4 ADDITIONAL INFORMATION 

Experienced by one interviewee is that the employees feel they can take on more work 
than they can manage, by working with lean. Every time changes are done to the group 
or the process they work by, consideration must be taken to the decrease of the group’s 
evolvement rate. 
The term speed is used to measure how fast development is carried out in a group and 
later compared to others. Assumptions on how much should be included in the next 
sprint are based on the rate that the group had throughout the previous sprint. 

The company has a problem with knowledge exchange between all the organizations, 
such as with quickly making everyone aware of the most updated and/or efficient 
process. It can be spread within one geographical site, but it is hard in a worldwide 
company to distribute knowledge to every unit.  

2. ANALYSIS 

There is a clear purpose with the company’s implementation of lean to visualize the 
flow through the development process. It is an interesting turn of event that the smaller 
organization started working with lean applications as skunk work, before it was 
implemented by operational development throughout the company. Both sites noticed 
that LPD could be a solution to the problems that the company was going through. 
While in the first stage of negotiating the offer with the customer, a question is why 
product management are most often making the pre-study’s alone when they might not 
have the same expertise judgment of planning project activities as the project teams. It 
will be expensive to perform a detail plan for every project if it is proven to be a 
mismatch to the customers needs, causing them to choose another supplier. By making a 
quick evaluation together with the project group could generate a much more reliable 
pre-study. 

Influenced by the agile way of working, they have a review after each sprint for 
improving their way of working for the next sprint. They are also working with one 
project at a time, so there are fewer disturbances during the development. Even though 
the group is working on just one project at a time, it is still difficult to steer and 
coordinate development. This is because development projects are branched out from 
the main development track. The different groups need to be synched with each other 
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when the projects are brought together in the main track again, otherwise the necessary 
adjustments could be a time consuming job. If problems do occur within the group that 
they cannot solve by themselves, for example in one of the part tracks, they have the 
possibility of bringing it up to an organized group who can deal with them. The setback 
could be that many of the issues can be forwarded, even though they could be solved 
within the group. Therefore, they will not learn from their mistakes and probably repeat 
them. 

The interviewees at the different sites differ quite a lot on the topic of how many 
releases per year they should have. From hearing both sides of the story, it does not 
seem like the customer need any more releases than they have now, maybe even less. It 
is an expensive update for them to pay when the old version still does the job without 
problems. To better understand customer needs, the pre-study phase could be brought 
down to the group level and more frequent customer interactions could be implemented. 
The customer interaction is an area where the company could become better. Even after 
the improved results that were seen after a test group had worked very close to the 
customer, this was still not something that was implemented as a standard afterwards.  
Since the company is so big, the communication among the many organizations is not 
that frequent. For example if the internally developed program that measure and 
visualize queues could have been promoted and displayed for everyone within the 
company, there would probably be many others who it would benefit from its use. 
There are also spread opinions of what value and waste is at the two sites and the terms 
are not actively used in development.  
The low understanding for slack time and lean overall from higher management is a big 
problem all interviewees are experiencing. Management within the second organization 
has full understanding for how it is supposed to work, but there is not much they can do 
to influence the whole corporation. It could be that higher management just has the 
basic understanding of the more easily seen tools used in lean and not the more abstract 
way of working with its principles. The positive part is that the second site has gotten a 
good start to structure a way of prioritizing tasks. The structure has some potential 
issues because the group is mostly fully utilized, but in that case, the last tasks accepted 
are to be removed from the current sprint. By doing so, there could be work that needs 
to be moved to the next sprint due to deviations that change the original sprint plan. 
This results in that the time plan for projects/tasks with lower prioritization could start 
of with a delay.   
n such a big company, it is hard to have control and making sure that all parts flow 
smoothly. Higher management has been perceived to control the process more and more 
over time, cutting out the possibilities for creativity and/or skunk work. It was seen that 
skunk work created an opportunity for the employees to carry out personal ideas and 
improvements without the pressure from higher management, which often resulted in 
many creative solutions. By taking too much control over the creative work, the 
creativity will be hampered. Another view on creativity was that it is not being affected 
by the process, but by the culture and interest of the work performed. Though looking at 
it from another angle, the culture and interest of the work is effected by the process and 
the possibilities and limitations that goes along with it. 
An opinion by one of the interviewees was that the creative ability has a relation to the 
experience and competence of the individual. In that case, it is crucial that the company 
tries to keep these important assets within the company since all knowledge is kept on 
an individual level.  
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APPENDIX E. CASE REPORT COMPANY E 

1. RESULTS 

1.1 HISTORY 

The company is a developer and manufacturer of large machines used for 
manufacturing and also set up whole plants for customers. They sell small series of their 
products and less frequently. It is global and active in over 50 countries and they had 
100-500 employees in the interviewed R&D organisation. 
The company started to implement their interpretation of lean in 2009. They got the 
inspiration from another company that had successfully implemented lean. The 
benchmark company had improved and solved a lot of the problems that Company E 
felt that they were having as well. The implementation was done during a time period of 
three months by the aid of a group of consultants. Everyone that was to work in product 
development got an education in the methodology. The company would not say that 
they had learned how to work after these three months, but they had the basic 
knowledge, the structure in order, and they learned during the journey.  
The implementation meant both a change in role descriptions and working methodology. 
It was first received with some anxiety and fear. People wondered what would come 
next and how their roles would come to change. This was especially the feeling of some 
of the managers and leaders, but the positives outweighed the negatives in the end. 
People came to understand the advantages it would give to the company and the new 
opportunities that came with the new roles. Something had to be done differently and 
then everybody needed to be prepared to do some changes. However, at the time of the 
interviews, there was still a sceptic attitude among some line managers on the second 
site, “if you go into your room with your visual planning, we will stay out here and do 
some real work”. The design engineers on the other hand drew a sigh of relief when the 
lean approaches were implemented. They would finally get to work more in teams and 
cooperate in their work.  
They have had a management commitment to the lean implementation as well as driven 
and competent people that have helped out during the journey. The visualization of the 
system makes it easy to adopt. It is harder to implement a working methodology that 
you cannot see. The transparency of the system is good and is something they accredit 
their success to so far. 

1.2 WAYS OF WORKING 

Today, they have a whole new way of planning their projects. At the start of a project, 
the product manager defines the core that concerns the desired effect and the budget. 
The actual product is defined by the project group in cooperation with the product 
manager. They use visual planning for writing up work tasks and work schedules with 
hand over points. The groups meet and plan on a daily basis during fifteen minutes, 
where project assignments are distributed and checked off. Because of the visual 
planning, the different divisions of the organization are more aware of what is going on. 
For example, this allows for the service department to launch more new products to 
existing customers. 

The hours needed for the work tasks are defined within the projects and the 
management should trust that the time needed is what they say it is. They plan for 32 
hours/week/person in the projects. It works well to make up for time needed for 
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meetings and other tasks not related directly to the project. They try to have a pull 
system where employees can decide if they want to try some new tasks. Even if it takes 
a couple of more hours for that person to complete it, it is still allowed and they try to 
foster an attitude where they help that person complete it’s task. 
By implementing lean they have improved their planning, choosing the amount of 
projects to do, and the execution of the projects. They have a lot of technically 
competent people that would be able to produce quality work in any work methodology, 
but they feel that by working in their current ways, they get more out of these people. 
They work more in teams and raise problems to a greater degree. The more 
inexperienced engineers can more easily raise problems to the more experienced. 
They claim that it sometimes can be a challenge to make sure that the delivery projects 
does not take too much focus from other projects. They want to have a couple of more 
long-sighted key projects going as well, but their customer projects have a big influence 
on their development. This due to the size of their orders and that an order sometimes 
requires the development of many types of machines at once, ranging from a maturity of 
concept to finished product. 

1.2.1 CONTINUOUS IMPROVEMENT 

As for the products, they believe that they increase the quality by working on problems 
within the project teams early and continuously in the project. They see that a lot more 
problems are identified during the project and that this has decreased the amount of 
quality issues. They get feedback from the workshop and manufacturing division on 
possible improvements on the product. 
They work to improve the methods by the use of a visual planning system, where you 
easily can put up suggestions and questions concerning their methods. This is according 
to them a concrete way of working with these issues in comparison to the database 
systems that they used before. 
The interviewee at the second site said that it is allowed to try new methods if there is a 
logical reasoning about the method and the risk of implementing it. If you do implement 
something, you have to do a follow up if the result became what was expected. 

What is learned in the projects is reconnected to the organization by meetings between 
the program manager and the project leaders. The protocols from these meetings are 
incorporated into larger method meetings for the whole organization. 
One interviewee said that the amount of variations will always increase in accordance to 
the technical complexity, but by working in multidisciplinary teams and by thinking 
about your work from a multidisciplinary point of view it will be easier to handle and 
reduce variations. Working in teams and multidisciplinary is also a way of increasing 
the learning. 

One interviewee said on the topics of mistakes that they have to be open with admitting 
mistakes and not passing blame for it. It is more important realising that the mistake has 
been done, the consequences of it and how it can be solved. This attitude does not 
necessarily exist at the company. 

According to management, they do lessons learned in the projects continuously during 
the process as a way of collecting and working proactively with mistakes. One 
interviewee who is working in the projects said that he thinks they are not doing enough 
lessons learned. There is not that much documentation of how things are done during 
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the projects and too little information is transferred to other, current and coming, 
projects.  
One interviewee said that they have a lot of unique problems and that there is no way of 
making sure that they do not happen again. During the pre-study there are a lot of 
assumptions and simplifications being made, which, when the actual project is being 
done, might or might not hold up. This can be fatal for the project. They are trying to do 
better pre-studies and dedicate more time to them. 

1.2.2 QUEUES 

They have a log for their top fifteen development projects, which they want to start. 
They have also created queues by gathering projects and assignments, and prioritizing 
between these. They claim that they have reduced the waiting times by their planning. 
One type of queue that was mentioned was that it takes time between the end of a pre-
project and a product development project. 

Often it is the business potential that decides the priority. Then there are certain things 
that take longer time to develop that have to be present as well. They prioritize first on 
the potential business opportunity and then on the long-sighted awareness of what needs 
to be developed. 

The interviewee at the second site said there was an initiative at an early stage of 
looking into the amount of assignments that has been approved but not started yet. By 
doing this they should with time be able to see how the amount of a groups assignments 
change and if the group has the right amount of resources to complete what it is needed. 

1.2.3 BATCH SIZE 

They have created their hand over points, which are distanced so that they do not deliver 
too big batches as well as have too many checkpoints. The checkpoints are there to get a 
reasonable coordination in the project before continuing with the development. 

They have a dialogue with the workshop to see which drawings need to be delivered 
and when, depending on the set up and manufacturing time. 

1.2.4 TAKT 

They do not use takt as a concept. 

1.2.5 WORK IN PROGRESS 

They try to make sure that a developer’s time is focused on one project at a time. One 
interviewee from management said that lately there has been tendencies that the 
resources are starting to get spread and moved between projects too much. The project 
leader, confirmed this and said that there are a couple of understaffed projects. 
Resources are being moved to where they are needed the most, but that means that you 
loose time and money in the original projects. This can be accredited to customer 
projects that need resources to finish on time. It can also be because of bad planning or 
that machines break at the customer and needs to be fixed quickly due to high standstill 
costs. The risk is that the personnel become overloaded and stressed, which might result 
in a decline in their well-being and performance.  
Some resources that have more of an expertise role, such as automation and solid 
mechanics, are not 100 % allocated to the projects. One interviewee said that it would 
be good if they were involved more, especially during the early phases, to reduce the 
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amount of rework and to reduce bottlenecks. But some of these resources and 
competences are scarce in the company and it comes down to costs. 
One interviewee said that he did not think they were doing too few projects, rather too 
many. He raised a concern that they might be heading back to doing projects with too 
few group members in each, and that would not be good. It is better to work together in 
a project, get it done and move on to the next, and to close down, permanently or 
temporary, projects that have been down-prioritized to free up resources. 

They are also running a lot of internal improvement projects that is putting a strain on 
the employees as well. 

1.2.6 VALUE AND WASTE 

They do not talk actively about value and waste, but they have packaged it within their 
general methodology. 
Variations could create waste, but by meeting everyday they handle questions that could 
come to be classified as waste at an early stage. By the methodology of early problem 
identification, problem visualization, and early problem solving, they can handle waste 
in an effective way. 

1.3 EFFECTS 

1.3.1 CREATIVITY 

They have not had the possibility to systematically assign personnel to creative tasks yet, 
but they believe that the system would allow them to. The system is there to reduce 
disturbances and this would allow them to put people on creativity tasks as well as on 
efficiency tasks. One interviewee thought that the reduction of disturbance brings a lot 
to the creativity. However, they have had high ambitions on what should be done in the 
near future and they have started to think that they should dedicate more resources to 
long-sighted development as well. Further the interviewee said that to have an 
environment where you can focus, highlight problems, and visualize is something he 
think adds much to the creativity. 

The system could allow creativity but one interviewee within management said that 
they had chosen to focus on the short-term development so far. This might mean that 
some people in the company associate the system with productivity instead of creativity, 
but his view is that the management part of the system can handle both. They need to 
dare to change the methodology of how they plan from synchronized work task 
planning, towards planning in periods and find the balance of the environments that are 
needed for long and short-term development. 
Before, when the projects were not planned with milestones and deadlines to the same 
extent, the engineers could do small touch ups and improvements on the product until 
the release, which was costly and time consuming. But one of the interviewees said that 
it was during these moments that you had time to be a little creative. The creative work 
still occurs, but now more on the side of the projects. He also says that he is not sure if 
the lean approach has done any damage, but if it has, it might be that they are a little 
less creative. He said that this is a well-known problem within the company. 

Currently the focus is on getting the product to the market fast and with a low amount of 
errors. There needs to be a balance between good quality and lead-time to market, due 
to the costs of late changes, but as one interviewee put it, if you want a machine that is 
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right from the beginning you are going to have to spend a lot of time developing it. 
There is always something that you realize afterwards that needed to be done. Another 
issue that was raised about this was that if the errors get into the drawings, there is a risk 
that it remains there for many machines to come, unless the change is prioritized. 
Part of the company has set aside innovation time in the form of “Innovation Fridays”. 
The group managers are responsible and have a lot of freedom on how it should be done 
and what it should contain. Usually it is a time when you have the opportunity to raise a 
problem and where the group can discuss and figure out possible solutions to it. This 
opportunity is not that well utilized right now, but they say that they have the goal in 
place. One problem that was raised with this was that if you figure out a problem on 
Monday, you do not want to wait until Friday to get to solve it. You rather try to find 
the time to do it as soon as possible. One interviewee said that even if there was not any 
dedicated time, there was a tolerance towards taking a couple of hours to work on an 
idea. Another problem that was raised was that the time put aside during “Innovation 
Fridays” was displaced by ordinary work tasks to meet deadlines. 

“Innovation Fridays” or other dedicated time for creativity did not exist at the other site 
that was interviewed. The interviewee there did not see that there is much time at all for 
the employees to be creative. 
One concern that arose was they would focus too much on the profitability in the time 
to come and reduce the amount of employees as they improve their results and thereby 
reduce the amount of people that are participating in each project. 

One interviewee said that it felt like more of the creative work was done in a pre-study 
or before a project is initialized. Within the project, the creativity is more concerning 
problem solving than product ideas. This was not something that he necessarily thought 
was a bad thing. 

One interviewee from the second site said that they have to go through and implement 
the existing ideas, before people will start coming up with new ones. Otherwise people 
will not see the point of it, as their ideas will not come to use. For this to happen it has 
to be prioritized and an official decisions has to be made. 

There is no or little customer interaction in the product development today. The 
interviewee from the second site said that there has been an attitude of, that if the 
customer does not complain, then it is satisfied. She also claimed that there is no real 
follow up on the customer’s reality and needs. There is also an attitude of that if the 
customer has a problem it is because it has assembled the machine incorrectly.  

1.3.2 EFFICIENCY 

During the recession of 2009 they cut their staff by 30 %. Directly after there was an 
upturn and they managed to, with 30 % less staff, develop a record amount of products. 
They are unanimous on that they would not have been able to do this without the order 
that their lean approach had created. 

They have gotten better delivery precision in their development projects and they do not 
start as many projects either. The ones that they start, they want to keep going as 
planned. They have improved a lot, even if they are not perfect yet. 
They look at their projects and efficiency according to speed, the average number of full 
time engineers that are active in the project from the start date to finalization date. It is 
something that is both measurable and where they think they have seen big 
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improvements. They have also gotten a transparency in the system that clarifies what 
and what not to do, which is very positive for the organisation. They notice and 
understand the problems at a much earlier stage, which gives them a better opportunity 
to understand the operations of the organization. They also see what everybody else is 
doing and what the focus is. 

They have also seen a decline in the cost of the quality deficiencies. If this is because of 
the lean approach they could not say. The gut feeling was that the quality had improved 
due to these ways of working. One interviewee who works with the projects confirmed 
this and said that they have relatively few errors. They also said that better 
communication between groups had influenced the quality of their products. 
The interviewee at the second site said that people are on their knees right now and 
perhaps you cannot be efficient forever and still be creative, you have to have some time 
to recover in between. 

1.4 ADDITIONAL INFORMATION 

They use their lean approach as a management system as well, that can manage and 
release resources for all purposes. They also have a help desk for internal use. Two new 
people, who preferably are new employees so that they can learn, are assigned to it each 
week. The purpose of it is to make sure that people can focus on what they are supposed 
to do with a minimal amount of disturbances. Questions that you get from a customer or 
that is raised in the projects is to be sent to the help desk, rather than taking it to a 
specific person. At the help desk the two people who are manning it, either solve it or it 
is written down as a future assignment to be prioritized and handled. One interviewee 
who is working in the projects said that this worked well, the personal workload is 
better and you can dedicate much of your work time to the project instead.  
There was low interaction and exchange between the sites on the working methods etc. 
It was also hard to get management to listen to the ideas of new projects from the 
second site, as management was located at the first main site.  

2. ANALYSIS 

The company has gotten of to a good start in their lean implementation and does not 
seem to have encountered any setbacks yet. The only indication of trouble could be seen 
in the beginning of the implementation. There was some fear and uncertainty among 
some employees, but by getting everyone to understand why the change was needed, 
they seem to have gotten past that. This is probably in close correlation to that they 
educated everyone in the new working methodology right from the start, which made 
people feel included and helped people find their new roles in the system. It can also be 
related to that the lean approach has support from higher management, which means 
there are fewer conflicts in the system. 
It was interesting to see that the design engineers were very positive to the new 
approach; they did not see it as burdensome or too administrative. This can be related to 
what was said about the project planning. By including the team members in the 
planning, this creates empowerment, autonomy, and a dedication to the project among 
the employees. The design engineers can more easily see the connection between the 
administrative parts and the work tasks. Therefore it is also understood as necessary to 
the project.  
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It is interesting that a consultant based implementation was done and that it was 
successful. Generally when implementing lean it is important to understand the 
company and the employees, and adapting the process to that, rather than the other way 
around. It is doubtful that the consultants were able to come to a deeper understanding 
of the company in just three months time, which could have hindered the acceptance 
and adoption of the methodology.   
The visual planning and transparency was raised as some of the greatest strengths of the 
system. The visual planning enables them to discover problems early and create 
understanding within the organisation for what needs to be done. It also helps with early 
problem identification and shorter feedback loops, which reduces their quality 
deficiencies. The system has created an order in the company that is seen an advantage. 

They have started a good ambition of handling variations and slack time by their 32-
hour weeks. The question is if that is enough, as the excess time often gets filled up with 
meetings etc. They have also tried to facilitate the creativity by introducing their 
“Innovation Fridays”, but it has yet to show results. It is not prioritized and it is often 
overcome by regular work tasks. By their lean initiative they have reduced the 
possibility for skunk work to occur. However, there seems to be an open attitude 
towards taking time for trying to solve problem on the side. This is however not 
something that is facilitated by the system and they need to be careful so that this 
attitude is not supressed by the focus on efficiency. 
There seems to be much focus on getting a knowledge organisation. Examples can be 
drawn both from the task assignment, where people are encouraged to attempt 
something new, and from the help desk function. However, they have problems with 
their lessons learned and to incorporate what they learn into their projects. From the 
perspective of the design engineers, they feel that there is not enough lessons learned 
being done. This could be aided by working more with standards and a better strategy 
for how to incorporate lessons in the organisation. 

They seem to have some problems with that research projects loose their resources, due 
to that development projects gets high priority when a final deadline approaches. This 
might be solved by better pre-development, planning of the project or separating the 
organisation into a research division and a development division. Doing fewer projects 
in parallel could also reduce the impact. 
There is an issue of not doing thorough enough pre-studies. There is too many 
assumptions being made that are proven wrong, which create problems later in the 
projects, as decisions are made based on the wrong information. This is related to that 
there are some competencies that are scarce in the company and therefore they are 
introduced to the projects at a later stage. It could be better to introduce these 
competencies in the pre-study instead. By doing this, there would be more accurate 
decisions being made, which in the end could reduce their workload as they do not need 
to correct that many bad assumptions later in the process. 
A person who works in the projects can only be assigned to one project at a time which 
reduce the set times, the disturbances, and help to keep the focus on what needs to be 
done. This is further aided by their help desk system, which also reduces the 
disturbances, making it easier for the design engineers to focus on their regular work 
tasks, and increases the flow of the system. Lately there have been more and more 
resources that have been moved between projects and there has become a mismatch 
between the ambitions to have one project per person. This could be because of that 
there is to many on-going projects, bad time plans, and unclear prioritization. It could 
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also be connected to the depth and thoroughness of the pre-studies. There have been 
tendencies towards reducing the amount of people in each project, as it was before the 
lean initiative. This also indicates that there are too many on-going projects, a need for 
better prioritization, and that there could be projects that need to be terminated or put on 
hold. In contradiction to this, management claim that they start fewer projects now than 
before. 
They do not see any contradictions between lean and creativity; rather it should be able 
to help the creativity along as it reduces the disturbances. It can focus the creative 
efforts towards where they are needed. The reason for that they do not see any increases 
in creativity, they claim is that they have not focused on that yet. They need to create an 
environment where they can be both creative and efficient, and perhaps this could be 
done by splitting the organisation into one research part and one development part. 
Right now they are too focused on the short-term development, and if that continues 
there is a risk that the short-term goals will hinder the flow and de-motivate the 
employees. They say that they try to be innovative in the pre-study instead, which is not 
necessarily bad, but then they have to make sure that their pre-study hits the target and 
they are more thorough. 

As there are so few business opportunities on the market each year, it is crucial that they 
are early to market to be able to attract the customers. This creates an environment 
where time is much more important than quality, and short-term delivery is more 
important than long-term development. 

The main advantages could be seen at the first site. At the second site, problems like 
that it was hard to get their projects prioritized due to the distance to management were 
experienced. The second site felt the need to realise their existing ideas before people 
would start coming up with new ones. No one will feel encouraged to be creative unless 
you see other ideas get assessed and possibly taken further. There was neither the same 
belief in the new system at the second site. 

There is little reconnection with the customer, both during and after the projects. It 
would be good for the design engineers to get this feedback loop so that they know 
wether or not they have succeeded with their product or if something needs to be 
changed. It can also help them to be creative about solving the customer’s real needs. 
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APPENDIX F. EXTENDED METHOD CHAPTER 

1. METHOD 

The study approached the subject from an exploratory point of view, was planned as a 
comparative case study and collected data by means of interviews. A case study is 
recommended when trying to answer questions of how and why, and when doing studies 
that are exploratory in nature (Yin, 2009). This allowed the researchers to observe the 
present situation at a number of different companies, enabling them to analyze and 
compare their lean approaches. 

1.1 SAMPLING 

The case study included five companies from different business sectors, with varying 
approaches and levels of maturity in their lean implementation. The size of the R&D 
organization in each of the interviewed companies can be seen in Table 1. The sampling 
was delimited to Swedish firms, due to limitations in travelling possibilities. Previous 
contact with the companies was important for the researchers to understand the level of 
their lean efforts. The previously established contact and level of trust was also 
important to get an insight into the companies’ organization. This to ensure a more open 
level of communication about challenges and problems connected to the lean 
implementation. 
 

Company: No. of employees in the 
R&D organization: 

Product characteristics: 

Company A 100 – 500 Software, hardware, B2B 

Company B 1 000 – 5 000 Software, hardware, B2B, B2C 

Company C 50 – 100 Hardware, B2B 

Company D 5 000 < Software, hardware, B2B 

Company E 100 – 500 Hardware, B2B 

Table 1. Size of R&D organization and product characteristics for the studied companies. (B2B = 
Business-to-Business, B2C = Business-to-Consumer)  

1.2 DATA COLLECTION 

To collect data, a semi-structured interview approach was chosen. This type of 
interview method is based on a question form; however, unlike in a structured 
interview, the order and formulation of questions can differ between interviews. This 
style allows the interviewer to add questions during the interview. (Bryman and Bell, 
2003) 

The aim of the study was to understand how organizations work and reason about lean 
in product development. The interviews contained questions concerning the 
organizations’ outcomes related to efficiency and creativity as perceived by the 
interviewees or measured within the organization. 

A total of 21 interviews were performed. The interviews aimed to give an overview of 
how the companies were working with lean in product development, on both a strategic 
and an operative level. Therefore the interviewees included people from different 
positions in the companies. A list with the different positions interviewed at each 
company can be seen in Table 2 and the position descriptions can be seen in Table 3. 
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Company A 

Division manager 
Operational developer 
Division manager 
Strategic manager 

Company B 

Operational developer 
Operational developer 
Design engineer 
Project leader 

Company C 

Division manager 
Functional manager 
Functional manager 
Strategic managers 
Strategic managers 

Company D 

Operational developer 
Strategic manager 
Functional manager 
Strategic manager 

Company E 

Division manager 
Strategic manager 
Project leader 
Design engineer 

 Table 2. The work positions of the interviewees. 

Division manager Overall responsibility in the organization, included in higher management. 
Includes R&D managers, pre-development managers etc. 

Strategic manager Has a strategic responsibility for products or programmes, as a set of products 
or projects. Include program managers, product managers, portfolio managers 
etc. 

Operational developer Develops, deploys, and supports work processes and methodology related to 
lean in the R&D organization 

Functional manager Manages the resources of different functions in the company 

Project leader Handles and synchronizes deliveries of projects 

Design engineer Project group member, works with e.g. CAD and drawings 

Table 3. Description of the interviewed work positions. 

1.3 DATA ANALYSIS METHOD 

Eisenhart (1989) recommends within-case analysis to generate insights. Based on this, 
the interview results from each company were written into single interview write-downs. 
To ensure a minimum level of interpretation by the researchers, the write-downs were to 
a great extent formulated in the words of the interviewees. These were consolidated into 
case reports for each of the companies, see Appendices A-E. Parts where the 
interviewees agreed, as well as where there were contradictions, were emphasized. To 
ensure a truthful representation, the case reports were sent back to the respective 
companies for validation. The results from each company were used to do deductive 
single case analyses. The researchers understandings and interpretations from the 
interviews were gathered, and factors of interest seen by the researchers were 
highlighted. 
From the single case reports, a cross-case analysis was done (Eisenhart, 1989). Possible 
correlations and contradictions between observations, effects, and literature were 
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highlighted and analyzed. Based on the researchers understanding of the effects, 
parameters of importance were gathered in the matrix, and the matrix was condensed to 
clearly demonstrate the main findings of the study. The definitions of the parameters 
included in the final version of the matrix can be seen in Table 4. 

Table 4. The parameters of the cross case matrix 

Further, there were a couple more parameters thought to be interesting and/or important. 
These are defined in Table 5. 

Table 5. Definition of central parameters mentioned in the thesis. 

Supported by management The lean approach is supported by the management of the 
organization 

Education of personnel The personnel in the organization has been educated in the lean 
approach 

Visual and daily planning The organization uses some sort of visual and daily planning 

Flow approach The company look at their lean approach as a means of creating 
flow in the organization 

Focus on long-sighted development The company focuses on development that will not yield returns 
in the near future and that is not connected to any present 
customer yet 

Focus on short-term results The company focuses on results and returns in the near future 

Limited resource utilization The company limits the resource utilization by setting boundaries 
in form of percentage or hours that a resources’ time can be 
planned and utilized 

Limit to projects/person The amount of projects a person can participate in is limited  

Quality The quality of the product. Can relate to number of defects 

Communication and awareness The company sees an effect regarding communication and 
awareness within the company and between departments 

Disturbances Disturbances that inhibits a person from focusing on project 
related work tasks  

Creativity The effect on creativity within the company that has been seen 

Slack time Excess time beyond the minimum amount needed to complete a 
task  

Skunk work Unofficial work done alongside the ordinary work tasks of an 
organization, often with the aim of realizing unsanctioned ideas 

Creative focus To actively focus on and facilitate the creativity of the 
organization 

Lean tools Common tools described in lean literature, i.e. kanban 

Prioritization between projects To prioritize according to structured criterions or according to a 
general strategy 

Standard/basic skills To work according to and train employees in standardized ways 
of doing work in R&D 

Waste focus To work actively with and to talk about waste reduction in the 
everyday work. Does not discriminate between interviewees 
definitions of waste 
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1.4 METHOD DISCUSSION 

This section focuses on the implications for the study of the methodologies previously 
described.  

The sample of the study is small, both in terms of the amount of companies in the study 
as well as the amount of people interviewed at each company. This makes it 
questionable if the study is representative for companies with the lean approach in 
general. It was, however, not the aim of the study to give any conclusive results, rather 
to give indications on how the lean approach can be interpreted and how it can influence 
the R&D performance.  

The small number of interviews at each company could result in a perception that is not 
representative for the whole company. Especially the results from Company B, who has 
1000-5000 employees, and Company D, which have above 5000 employees. In 
comparison, the interviews done at the smaller companies made up a larger fraction of 
the organization and the portrayed view might therefore be seen as more representative 
of the company. 

Due to that different roles were interviewed, Company D was represented by more of a 
management perspective. The interviews at Company B and E on the other hand, 
included a design engineer. This gave the researchers more insights into the projects. 
This might have influenced the overall perception of the companies and the cross-case 
comparison. It would have been good to include more interviews with design engineers, 
to get a better view of how the projects are conducted and perceived. In general, the 
spread of positions gave varied perspectives of the company, which was a strength of 
the study. It ensured a broad insight into the organizations’ lean efforts. 

The contact person at each company had responsibility for choosing the interviewees; 
the researchers only specified that different positions was desired. It is possible that the 
contact person has, consciously or unconsciously, selected people that represent the 
company in a way that they desire, rather than accurately. 
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APPENDIX G. EXTENDED DISCUSSION 

1. IMPLICATIONS FOR FUTURE RESEARCH 

During the study several questions that need more attention in the field of lean in R&D 
were found . The main questions are presented below: 
How can the creativity be facilitated? As the time for creativity, by the reduction of 
slack time and skunk work, seems to decrease by the implementation of lean, active 
initiatives that aim to facilitate the creativity need to be introduced in the organization. 
How to form these initiatives, while still keeping the desired effects of efficiency, is not 
fully understood today. Further on the same subject, these initiatives need to be formed 
in a way so that they do not get down-prioritized and pushed away by ordinary work 
tasks. 

How can work tasks in R&D be standardized? In lean literature, it is often mentioned 
that the work should be standardized. How this can be done in R&D on the other hand 
is not as well described. Future research should be done on how the complex and 
variable work tasks in R&D could be standardized, and the effects on both efficiency 
and creativity. 
What effect does disturbances have on efficiency and creativity? The subject of 
disturbances was touched upon in the findings of this study, but there was 
comparatively little existing research on it. This study suggest that the reduction of 
disturbances could have significant influence on both increasing creativity and 
efficiency, but it is not understood to what extent. If this is the case and why, it should 
be given more attention in future research.  
What are the effects of participating in parallel projects? Related to the reduction of 
disturbances, the majority of the companies in this study had defined a maximum 
number of parallel projects a person could participate in. However, none of the literature 
covered for this study brought up any indications for what could be the optimum. How 
to determine the number of projects per person and the implications of such a limit, 
could prove valuable knowledge. 

2. GENERAL DISCUSSION 

There were a number of interesting findings from the study that did not fit within the 
frame of the paper. In this section some of these are brought up and discussed further. 
A single site operation was thought to influence the lean approach positively, as the 
communication and synchronization would be facilitated by this. However, this 
conclusion could not be drawn from the study. There were both successful and 
unsuccessful companies with single site operations, as well as with multiple site 
operations. However, the indications were that the single site set up simplified and 
improved the communication. Another area connected to this was how the size of the 
company influence the success of the lean implementation. No real conclusion could be 
drawn about this either; there were both big and small companies that had succeeded 
and that had problems. However, it stands to reason that it should take less of an effort 
to implement the approaches in a small company. In a company with few employees 
and located at a single site, it should be easier to convey the idea of the lean approach 
and creating an awareness of on-going work in the company. 
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There was only one company in the study, Company C, that had separated their R&D 
organization. It was divided into one division where there was room to be creative, the 
research and pre-development organization; and one division that focused on speed and 
industrialization, the development organization. This is similar to what is described 
concerning the ambidextrous organization, and is thought to positively influence the 
creativity of a firm. As this was recently implemented in Company C, it was too early to 
draw any conclusions on the effects, but they had an optimistic vision that the creativity 
would increase by this initiative. It would be interesting to revisit Company C at a later 
stage to see the outcomes of their approach. 

Company C also had a rather different matrix organizational structure compared to the 
other companies in the study. The functional and product managers were integrated as 
one group to facilitate easier communication and problem solving. They had moved 
towards a more  flat hierarchy in the organization, by eliminating the project leader role 
among the development groups and distributed more responsibility to the engineers. 
This was an interesting approach, since lean literature on the Toyota product 
development system encourage this specific action, which none of the other companies 
mentioned. Parallels can also be drawn to literature on creativity and efficiency, which 
recommend increased group responsibility to increase both categories. 
Surprisingly, no structured measurements on the effects from working with lean in 
R&D was seen in the companies. Those who have had a less successful approach could 
have noticed mistakes along the implementation earlier, by keeping track and 
visualizing the effects. E.g. the areas of development that show increased cost and 
resource allocation, could therefore be indications to problem areas that need more 
attention or process configuration. For companies that had been more successful in their 
lean implementation, visualizing the effects could motivate the employees and give 
indications for management on the benefits. 
Many of the companies mentioned the combination of experience and competence in 
employees as a key to innovation. According to some interviewees, new employees 
could be creative in some sense, but it could be hard for them to pinpoint the real 
customer needs. This since they do not have the experience that allow them to see what 
is possible and not. Although, this could be somewhat true, there are risks with this 
point of view as well. It might create a culture of “the experienced always knows best” 
and could result in that ideas from new employees is subdued and discarded. The effect 
of this could be that the creative ambitions of the new employees is reduced as well, as 
they feel discouraged. 

Another possible effect could be that the company stagnates in its ways, because new 
and innovative ideas on how to facilitate creative efforts or how to think of the product 
will not surface. If the original approach is flawed to begin with, the bad practice will  
spread within the company. This can have serious consequences for the company. New 
ideas and approaches need to be encouraged and implemented continuously to assure a 
competitive market position, by radical and disruptive innovations.  
 

 


