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ABSTRACT 

A changing environment in a globalised world causes organisations and companies to be exposed 
to new conditions. The demands on companies in such an environment are becoming 
increasingly difficult to master and the demands on employees and management teams will 
increase. A sustainable solution to this is not to work more and harder, but to work smarter. To 
identify queues and bottlenecks in their processes, value stream mapping is a common practice 
for many companies. 

Furthermore, lean product development is an approach that can be used to maintain, or even 
increase, the company’s competitiveness. Examples of methods used in lean product 
development are continuous improvement, visual planning and knowledge gaps. 

The study includes an extensive literature review and a case study to complement the literature on 
LM Ericsson. Ericsson is currently working in a global world with global challenges and 
demands, and must continuously improve their time-to-market and reduce the cost to maintain 
its competitive position as one of the world's leading telecommunications companies. Issues 
found internally have been the starting point and base to answer the master thesis major research 
question. 

This thesis aims to, within lean product development, deepen the understanding of how this type 
of tools can be used to reduce lead times and increase the level of competition in the global 
market. Based on this description the following research question was presented: 

How can lean product development be used to improve the value stream for an ITC company? 

The results of the thesis are several conclusions. The process for new product introduction (NPI) 
is mapped with value stream analysis and suggestions on how to introduce lean product 
development to reduce the throughput time for an NPI project. Implementing a new agile way of 
working, such as lean product development, cannot be seen as a one-off project, but must be 
seen as a learning process that will take several years to implement. Lean product development 
proposes to work with the knowledge gaps for making key decisions at the right time, thereby 
maintaining flexibility as long as possible but at the same time creating the conditions to respect 
the decisions taken. 

In conclusion, the thesis work results in the recommendation for Ericsson to continue mapping 
their processes and to introduce lean product development as part of improving their NPI 
process. Because of the classified information, improvements are not presented in detail in the 
report, but only presented to Ericsson, and are therefore not published in this thesis. 
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Sammanfattning 

En föränderlig miljö i en globaliserad värld leder till att organisationer och företag utsätts för nya 
förutsättningar. Kraven på företag i en sådan miljö blir alltmer svåra att bemästra och krav på 
anställda och ledningsgrupper blir högre. En hållbar lösning på detta är inte att arbeta mer och 
hårdare utan arbeta smartare. För att identifiera köer och flaskhalsar i sina processer är 
värdeflödesanalys en vanlig metod. 

Vidare så är lean product development ett arbetssätt som kan användas för att bibehålla eller till 
och med öka sin konkurrenskraft. Exempel på metoder som används inom lean product 
development är ständiga förbättringar, visuell planering samt kunskaps gap. 

Studien innehåller en omfattande litteraturstudie samt en fallstudie för att komplettera 
litteraturstudien på L.M. Ericsson. Ericsson arbetar för tillfället i en global värld med globala 
utmaningar och krav på sig att förbättra sin tid till marknaden samt reducera kostnaden för att 
bibehålla sin konkurrenssituation som en av världens ledande telekommunikationsföretag. Deras 
interna problem har varit utgångspunkt och bas för att besvara examensarbetes huvudsakliga 
forskarfråga. 

Examensarbetets syfte är att inom lean product development fördjupa kunskaperna hur 
verktygen kan användas för att reducera ledtid och öka konkurrensnivån på den globala 
marknaden. Utifrån denna beskrivning togs följande forskningsfråga fram: 

Hur kan lean product development användas för att förbättra vädeflödet i ett telekommunikationsföretag? 

Resultatet av examensarbetet är flertalet slutsatser. Processen för introduktion av nya produkter 
(NPI) är kartlagd med värdeflödesanalys och förslag på hur man kan introducera lean product 
development för att minska genomloppstiden för ett NPI projekt. Implementering av ett nytt 
agilt arbetssätt som lean product development kan inte ses som ett engångsprojekt, utan det 
måste ses som en lärande process som kommer ta flera år att införa. Lean product development 
föreslår att man skall arbeta med kunskaps gap för att fatta nyckelbeslut vid rätt tillfälle, och 
därmed bibehålla flexibilitet så länge som möjligt men samtidigt skapa förutsättningar för att 
respektera tagna beslut.  

Sammanfattningsvis, examensarbetet resulterar i rekommendationen för Ericsson att fortsätta 
kartlägga sina processer och att införa lean product development som en del i att förbättra sin 
NPI process. På grund av sekretessbelagd information presenteras förbättringar inte i detalj i 
rapporten utan bara till Ericsson och finns därmed inte publicerade i detta examensarbete.  

 

Nyckelord: Value stream mapping, lean product development , value stream, knowledge gap, 
visual planning, VSM, LPD 
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1. Introduction  
This chapter is to clarify the background to the assignment and the assignment itself.  

1.1 Background 
The global competition has increased during the past decades. Quality and time-to-market is a 
competitive advantage and key to survival, and it has been necessary for companies to streamline 
their processes (Liker, 2004). Since the nineties, Toyota has been leading the industry in terms of 
lead time and quality with their lean philosophy and many companies have tried to go in their 
footsteps (Womack, et al., 1990). The initial application was on production systems but recently 
the principles have also reached other functions like software development and product 
development. One method to identify bottlenecks and queues in processes is value stream 
mapping. The new products introduction (NPI) process at Ericsson is a complex process, and it’s 
difficult to get an overall view and understanding of it. There are different strategies to improve 
this process. An example of this is continuous improvement to solve the problems and solve 
them with a long-term approach.  

About the company 

Ericsson is a world leader in the rapidly changing environment of communications technology – 
providing equipment, software and services to enable transformation through mobility. 
Headquartered in Stockholm, Sweden, Ericsson is a publically listed company with more than 
115,000 employees. 

Ericsson equipment is used in more than 180 countries, and more than 40 percent of the world's 
mobile traffic passes through Ericsson networks. Technology is at the heart of their business. 
Ericsson engineers, researchers and scientists around the world are working on what’s next in 
information, communications and telecommunications (ICT).  

This thesis project has its main focus within the business unit radio (BURA), project introduction 
management (PIM), radio base station (RBS). This part of the organisation enables ramping new 
products to volume production within the radio base stations product family. The big volume 
sites in focus in this project are located in Tallinn, Estonia, and Nanjing, Jiangsu province in 
China. Smaller production sites like Kista and Kumla, Sweden, will also be mentioned, since these 
sites also have a role to play with the ramp up to volume production.  

1.2 Problem definition 
Change is in the air 

The market is changing. Customers make new demands on their suppliers in terms of both cost 
and flexibility. Other competitors are able to meet up to these new demands and Ericsson needs 
to acclimatise to the new market, to maintain the market position or perhaps get a more 
competitive market position. Other departments at Ericsson has successfully implemented 100 
days sprints with a high level focus to enable an agile transformation and have a clear focus 
during the sprint. During the beginning of this master thesis project, PIM RBS launched their 
first 100 day sprint with focus to understand the frequency variants value flow when introducing 
new products. Another focus is also to understand what the activity or activities are that drive 
lead time for the end customer. Management at Ericsson has launched a new global strategy in 
this area, to increase the industrialisation efficiency with more than 50 % to meet the time-to-
market lead time and cost targets. Two of the strategic focus areas to enable these targets are agile 
transformation and competence development, and it is these that this master thesis project aims 
to have in focus. 
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1.3 Purpose 
The purpose of the master thesis is to provide an outside perspective of the current state for NPI 
supply process at Ericsson, and to assess where PIM RBS are in their agile transformation today.  

1.4 Objective 
Given the purpose, the objective for the master thesis is to map the current state for NPI 
products, give a first way forward on how to use lean product development as a toolset to enable 
time-to-market and cost targets.   

1.5 Research question 
With the background, purpose and objective, the following main research question is to be 
investigated:  

How can lean product development be used to improve the value stream for an ITC company? 

The following sub questions will be addressed in order to answer the research question: 

How can lean product development improve the lead time? 

Due to secrecy these sub questions will be addressed to answer the research question but only 
presented to the client: 

What is the current value stream for NPI products? 
How is lean product development used today? 

 

1.6 Delimitations 
 This thesis will only consider NPI product and late frequency variants.  

 It’s not the intent to map the whole process, only a subpart of it. 

 The result from the research will be applicable for the current situation at Ericsson, and 
not for future states. 

 The reader will be assumed to have basic knowledge about lean concept. Therefore basic 
concepts will not be explained.  

 Time frame is limited to 20 weeks.  

1.7 Other aspects 
The study deals with the current situation and the way forward for Ericsson. This does not take 
into account environmental considerations and not discuss ethics or morals. It does not deal with 
equality, but it is given that in all groups, it is always important to have a diversity including 
different backgrounds, type of personalities or sexes. This increases the potential for solving 
various tasks in an efficient manner, but this is not further explored in this study as it is 
considered to be out of scope.  
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2. Method 

This master thesis study is divided into two major parts, consisting of a literature study and a case study which is 
carried out simultaneously, and these are presented in a report and an action plan for further improvements. The 
literature study focuses on the framework for value stream mapping and lean product development, for which the 
literature has been chosen with great care.  

2.1 General  
The literature study is done to provide the case study with facts to help analyse the case study and 
draw a correct conclusion. Within these two parts, information is collected and the conclusion is 
based on these two sources in the form of an action plan. Utterström and Frid described their 
method as divided in two parts, a soft and a hard part also described further in the figure below. 
The soft part is difficult to express or measure, and consists of for example perceptions, 
principles and engagement. The hard facts however are much easier to measure, such as value 
stream mapping for example (Frid & Utterström, 2014). 

 

Figure 1. Schematic presentation of method approach (Frid & Utterström, 2014) 

2.2 Initial step 
During the first phase of the study, it is important to get an overview of the process and identify 
the current state. Value stream mapping was chosen as the tool to map the current state and also 
the baseline for the literature study. 
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2.3 Value stream mapping 
The value stream mapping is carried out as a workshop in three different sites. The method or 
the structure for the workshops was the same. Due to the time limit the workshop will only focus 
on value stream mapping and not process mapping. The first of a two day workshop had the 
focus on current state. The second day had the focus to improve the current state by finding the 
problems that were the main lead time drivers, and improvements to minimise or completely 
mitigate these problems. These problems and improvements were prioritised in a matrix with 
focus on lead time and feasibility, how much the improvement will reduce lead time and how 
easy the improvement is to implement. When doing this prioritisation, all participants were able 
to give their opinion without influencing each other and thus the result as well (Kahneman, 
2011). All participants were chosen with great care, so that the collective competence and 
knowledge of the processes would enable mapping of all processes within the value flow. 

All workshops were also evaluated in a standardised way. All participants had the opportunity to 
answer the following question on a scale 1-5, where one is no, not at all and five is yes, very much. 

1. Did the workshop meet your expectations? 
2. Did you feel engaged during the workshop? 
3. Did you feel that you’ve understood the result of the workshop? 
4. Do you feel you had the possibility to influence the outcome of the workshop? 
5. Do you feel the value stream map reflect the current situation? 

 

2.4 Observations and dialogues 
During the study, observations and dialogues are carried out within all sub processes of the 
supply department, but also with other departments that have undergone an agile transformation 
in order to learn from their experience. Information is provided both informally and semi-
structured, covering both the hard and the soft part. 

 

2.5 Reliability 
The term reliability means how reliable the collected material is. To avoid unclear and misleading 
results, leading questions should be avoided, in order to avoid personal opinion reflected in the 
results of the interview study. This is something that the study takes into account by letting the 
interviewee freely reason around the topic in focus. (Holme & Solvang, 1997). 

 

2.6 Validity 
In order to ensure high validity in the study, no data is summarised and no conclusions are drawn 
before the data collection is completed. This is of great importance, to make sure that collecting 
the material is not affected by the researcher’s interpretation of data. (Holme & Solvang, 1997). 
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3. Literature study 
This chapter aims to clarify literature relevant for the study. Literature within lean product development and value 
stream mapping has been the clear focus.  

3.1 Agile transformation 
Making an agile transformation demands patience and the total transformation could take a few 
years (Korhonen, 2013). It is suggested that the organisation should decide the strategic focus 
with what kind of agility the company is in need of (Kettunen & Laanti, 2007). Kettunen and 
Laanti give examples of three strategic focuses the organisation should have.  

1. Be fast and responsive to change 
2. Improve productivity in software development  
3. Create products with distinction and integrity 

When adapting an agile way of working many factors need to be in place to enable the 
transformation, such as empowered project teams, trained resources, and appropriately resourced 
teams (Kettunen & Laanti, 2007). In addition to this, it is also very important to have a small 
percentage of experienced personnel. Furthermore, it is also important to have the right culture, 
people and communication tools in place to enable the transformation (Lindvall, et al., 2004). A 
study at Nokia Siemens Network in 2009 concludes that in order to have a successful agile 
transformation, things such as agile engineering practices and a sustainable pace are key to 
achieving desirable targets. The same study also suggests a set of “basic” agile tools, for example 
short time-boxed iterations, a product backlog, retrospective events, continuous integration and 
self-organised teams (Vilkki, 2009). Mary and Tom Poppendieck have also concluded from a 
study within agile software development that the capability of a team, especially with expertise 
and motivation in mind, is a critical factor to success in agile software development (Poppendieck 
& Poppendieck, 2007). Motivation has been shown as a problem in other studies as well, more 
experienced engineers have shown motivational problems in a study from 2008 (Lifshitz, et al., 
2008). Laanti explains that new recruits could have a positive effect on the agile transformation 
and the agile practices even if they never have worked in an agile environment before (Laanti, 
2010).  

Many different studies show that after implementing an agile method the result and quality is 
improved. At Primavera, the product quality increased with 30 % after implementing an agile way 
of working, and the defects decreased with 10 % per team already after 7 sprints (Schatz & 
Abdelshafi, 2005).  

Schwaber and Beedle describe the importance of having a clear focus for the development work. 
By using feedback loops often with for example continuous integration or integration events, the 
customer also is included in the whole process, from start to finish (Schwaber & Beedle, 2002). If 
the customer is a part of change management work it creates transparency and also a better 
customer satisfaction (Sillitti, et al., 2005). In a longitudinal study done in 2010 on the 
transformation from a plan-driven process to scrum, the authors explain that the transformation 
increased the focus on quality and knowledge-sharing. But the report also showed that the new 
way of working put a lot of stress in terms of their time on the developers. This resulted in less 
focus on tasks related to maintenance (Li, et al., 2010). However, another study shows that other 
critical issues encountered in the plan-driven development were not issues after implementing an 
agile way of working and incremental practices. This implies that the agile transformation, or the 
agile way of working added value in comparison with the plan-driven approach (Petersen & 
Wohlin, 2010).  
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Philip Huang et al give seven recommendations to promote agility to sustain new project 
development (Huang, et al., 2012): 

 Teams should be small and with a direct link to the sponsor. This to enable an engaged 
and well informed sponsor and an empowered team. 

 The team should have authority and responsibility for, and also the interactions and 
interfaces with, all subsystems. It is also important that the project manager has authority 
within the company. 

 Have access to experts on part time on a need-to basis to get sufficient leverage. 

 Team members should be co-located for at least some time each day to review task and 
issues (cost and schedule as well). 

 Interactive reviews can enables to identify issues. It can also be helpful to have reviewers 
as non-members of the team to give input, ideas or other insights. 

 The process and requirements should be tailored for the specific needs, but minimise the 
number of recorded documentation without any important information being lost. 

 Test and analyse should be done as early as possible to reduce issues. Requirements and 
specification will be formed throughout the development. 

 

3.2 Lean 
For an industrial company in today's society to remain competitive, it requires that large volumes 
can be produced with high variation. The transition to this can be very difficult and requires a lot 
of knowledge, especially implementations in older traditional industries. Lean is more than just a 
method, it is a manufacturing philosophy. To really take advantage of everything lean stands for, 
the entire production is imbued with the philosophy (Blücher & Öjmertz, 2009). This is largely to 
identify value, but also to minimise all forms of waste, this to ultimately generate a value-creating 
flow from the customer's perspective. Other advantages resulting from this are reduced lead 
times for customers, reduced inventory and storage costs, improved knowledge of the production 
flow and stable production processes. 

 

3.3 Value stream mapping 
Value stream mapping is a tool to identify both value add and non-value add in a process. Non 
value add is also called muda. The current value stream could for example be the design of a 
product, the flow of the product or the information flow and triggers for the production 
(Womack & Jones, 1996). Value stream mapping as a tool is a good way of understanding the 
bigger picture of the process and to identify and also remove unnecessary waste or non-value add 
time to optimise the whole process rather than the individual processes (Brunt, 2000). In the 
compendium “Lean Thinking, Banish Waste and Create Wealth in your Corporation” the authors 
explain that there are four key steps to material and information flow in the value stream 
mapping (Rother & Shook, 1998).  

1. Select a product family to map, for which the remaining steps are applied 
2. Have one person personally lead the current state mapping. 
3. Begin at door to door level. 
4. Consider both the material and information flows. 

Beyond this (Brunt, 2000) also point out two additional key steps, develop a future map and 
create a work plan or action plan of activities to enable the moving from current state map to 
future state map.  
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3.4 Definition of value in product development 
When defining value add in a product development stream there are many different definitions, 
and many of them have the customer in focus. One definition of value is in terms of cost, 
availability, performance and importance (Slack, 1999). But in a product development 
environment, these values based on product value definition can be quite hard to relate to 
(Chase, 2001). There is also a solution to divide the value into product and process, where 
product value refers to value added to the product and process value refers to value created to 
understand the process, how to coordinate resources to reduce cost, time-to-market and getting 
an overall increased performance (Chase, 2001). (Browning, 2003) focuses on information, in 
order to develop products you need to collect information in order to decrease uncertainty and 
meet the requirements. This could therefore be explained as a process to collect information to 
reduce risk or uncertainty. Another study has a similar approach when defining value as creation 
of usable knowledge and manufacturing system (Ward, 2007). The last author also focuses on 
three different learnings, integration, innovation and feasibility. Integration is learning about 
clients, customers, suppliers and the physical environment to understand all factors. Innovation is 
about finding new products, and feasibility is to enable new solutions and to avoid quality and 
cost problems (Ward, 2007).  

 

3.5 Non value add or Waste 
There are a number of known wastes in lean. Often mentioned in these circumstances is a list of 
seven different types of wastes, further described in the table below. In the table we can also see 
an attempt to translate the wastes to product development (McManus, 2005). However, Lars 
Holmdahl is critical to the definitions of waste. He thinks it’s difficult to identify and remove 
waste in a product development process, due to the relationship of cause and effect: the result of 
the product development effort is not available until afterwards. However, he also says that it’s 
valid to keep the terminology waste, if it helps identify the waste itself (Holmdahl, 2010). 

Table 1. Seven types of waste in product development (McManus, 2005) 

Waste Description 

Waiting Idle time due to unavailable information 

Inventory Information that is unused or is “work in progress” 

Extra processing  Information processing beyond requirements 

Overproduction Producing and distributing more information than needed 

Transportation Unnecessary movement of information between people, organisations or 
systems 

Motion  Unnecessary human movement (physical or user movement between 
tools or systems) 

Defects Erroneous data, information, reports 

 

3.6 Value stream mapping within product development 
When conducting value stream mapping within a product development process, the map is more 
difficult to draw. The innovation process is not as streamlined as a production process, since the 
product develops during the value flow with for instance unintended rework loops - making the 
value flow more complex (McManus, et al., 2013). There are different opinions on using the 
methodology within product development. Lars Holmgren argues that the method should stay 
within manufacturing, since product development is too complex and therefore it’s too difficult 
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to decide what is value add in an innovation process. Instead he suggests process modelling using 
concepts maps (Holmdahl, 2010). Other studies done with value stream mapping in product 
development in focus have been carried out by (Morgan, 2002) and (Millard, 2001). McManus 
continued on Millard’s work, creating a product development value stream map manual for the 
Lean Aerospace Initiative (McManus, 2005).   

Preparation 

In the preparation phase, before performing the value stream mapping, it’s important to 
understand what value is, and what are typical non-value add activities. Pick the team to perform 
the value stream workshop, making sure that all stakeholders are helping out to create the map. 
It’s also important to have a clear definition of the boundaries of the scope to be mapped. It is 
also important to have a clear understanding from management to increase the chance of 
successfully implementing the changes (Morgan, 2002).  

Current state 

Value stream mapping is a tool with its roots within production, aiming to optimise the 
production. The methodology comes with a set of symbols and certain rules. Since the tool has a 
background within lean production, many of the symbols are tightly connected to the flow within 
the production sphere, but is now an established tool for many company to use for improving 
their processes -for example product development (Rother & Shook, 1998).  

The symbols are further described in the report of (Rother & Shook, 1998), in this thesis only the 
basic symbols will be used and further described in Error! Reference source not found.. The 
current state will be created by personnel working with the value flow on a daily basis as the 
authors of Eliciting product development knowledge using value stream mapping describes (McManus, et al., 
2013). It’s important to have all key functions within the process such as project managers, 
production engineers, quality engineers and also the other departments represented within the 
process. In this case study, other relevant departments are the design department for the 
products in focus, and the sourcing department. When creating the current state value stream 
map, you start from the end of the chain and try to draw the value flow by using paper, pen and 
post-its. Focus is off course to map the current situation and not a wanted flow, or a best case 
scenario. It’s also important to focus on the value add activities and not mix them with non-value 
add activities as motion, defects or waiting. Finally, when creating the current state it’s important 
that the map shows activities with input and output. The activities should also include lead times, 
process time, dependencies and people involved in the activity (McManus, et al., 2013). McManus 
and Millard describe the aim of creating the value stream map as illustrating a highly complex real 
system in 2D (Millard, 2001).  
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Future state 

In learning to see, the authors explain that the future state drawing is the step after the current state 
drawing. With the current state map as a starting point and all the data available, create a future 
state. The authors also stress out the lean principles of “Develop continuous flow wherever possible” and 
“What is the takt time?” (Rother & Shook, 1998).  

Problem and improvements  

After the current state and future state drawing there is a need of identify all problems affecting 
lead time, try to solve these problems with improvements, come up with a work plan and 
implement the improvements. The authors advise to start implementing the improvements with 
the most chance for success, and those affecting the lead time first, to create a momentum and 
motivate all employees (Rother & Shook, 1998). 

Table 2. Example of symbols used in Value stream mapping. (Rother & Shook, 1998) 

Symbol Description 

 

Process box 

 

Detailed description of process box including cycle time, up time, 
number of persons working. 

 

Inventory symbol 

 
Movement arrow for products 

 
Movement arrow for products by push methodology 

 Information arrow, electronic 

 Information arrow, manual 
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3.7 Lean product development 
Reinertsen explains that a product development process often is significantly different in 
comparison to production or a production flow. The product development is mostly about 
finding a way to produce new products, unlike production where the same product is to be 
produced over and over again where a physical product is the output (Reinertsen, 2005). Lars 
Holmdahl et al. describe the product development major output as information or knowledge 
(Holmdahl, 2010). This major difference requires a change within the lean concept to fit product 
development, examples of these adaptions are 13 principles for lean product development 
(Morgan & Liker , 2006). Even Lars Holmdahl has made other similar adoptions (Holmdahl, 
2010). 

Cynefin framework 

The environment around product development is described as a dynamic environment where 
new requirements can appear, the market and customers changes. In these conditions the cyefine 
framework has proven to be a help. The framework can advise the user in decision making, 
where the situations are dynamic, gives other perspectives and avoids conflicts by helping to 
reach consensus in decision making under uncertainty (Kurtz & Snowden, 2003). In general, the 
framework is described in the figure below.  

The framework describes five states: 

1. Simple – It´s easy to analyse, it’s a linear dependency. A=B 
2. Complicated – Cause and effect separated over time and space. Scenario planning and 

system thinking. A=kx+B 
3. Complex – Cause and effect are only coherent in retrospect and do not repeat. Pattern 

management. A?B 
4. Chaos – No cause and effect relationships perspective. Stability-focused intervention, 

crisis management. A≠B 
5. Disorder – The unknown state, when you can’t decide which state you are in.  

 

Figure 2. Description of the frameworks five states. (Holmdahl, 2010) 
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A process that is higher in complexity cannot have a solution less complicated, this will in the 
long run create chaos. Lars Holmdahl describes the different patterns in the figure above as 
follows (Holmdahl, 2010):  

 Asymmetric collapse is the movement catastrophically. This mode is typical of organisations 
that settle down in an environment and do not notice that circumstances have changed, 
until it's too late. 

 Imposition is a powerful movement of an organisation that is often the result of 
asymmetric collapse. Typical example is the schedule reorganisations of large companies. 

 Exploration provides increased opportunities by reducing or removing central control. 

 Product development is often thought of as the only major mechanical adjustments and 
limited refurbishment of a product already in production. Is sometimes called re-
engineering.  

 New product development is different. New product means conceptually new to the design 
team, which means that they must necessarily go beyond the extrapolation of previous 
products, resulting in creative activities available in the real complexity (Rose-Andersen et 
al, 2005). New product development can even begin in the chaotic area, but will most 
certainly be in the complex. Accordingly, it is difficult to handle. 

 

Visualisation 

Visualisation is a powerful tool to get things done. Pictures provide an instant and neutral 
response that comes before words. Words are by their nature sequential but pictures on the other 
hand are simultaneous and are stored in our long-term memory. Studies have shown that by 
using colours, you can increase motivation and participation by up to 80 %, as well as enhancing 
learning and improving retention by more than 75 % (Holmdahl, 2013). 
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Governance system 

The individual such as development engineer or operations engineer, found in the centre of the 
figure below, is controlled from the top – owner's intentions are passed on through the board, 
appointing a managing director who in turn appoints the management team. The management 
team, possibly together with the board, draws up the strategy conditions in a so-called road map. 

The company's overall roadmap can generally consist of a description of how you think the 
market will develop. This is illustrated with events or descriptions arranged along a time axis, for 
technology development, this is a technology roadmap. It consists of four parts (Tollfre & Smith, 
2009): 

1. Where are we now? 
2. Where should we be? 
3. What prevents us from getting there? 
4. What must be done to eliminate the barriers? 

 

 

Figure 3. Describes how the individual is affected in her work (Holmdahl, 2010) 
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Project space 

Project space is sometimes called obeya, which is Japanese for ‘large room’. The Japanese term is 
used because many today learn the concept through consultants inspired by Toyota. The term 
project space has been used for longer period of time, but Toyota brought a more systematic 
approach and a streamlining, or even stereotyping, of the project room. The danger with this is 
that you forget that there are efficiencies and effectiveness that we are aiming for and not 
slavishly follow somebody's interpretation of what may take place at Toyota. Project Room goals 
for the group can be: 

 Support self-organisation. 

 Contribute to a culture of problem-solving and knowledge transfer. 

 Facilitate monitoring of deliveries and progress of projects. 

 Early indication of possible problems. 

 Making so that internal or external inquiries are answered at the agreed time. 

 Contribute to the root causes of delays and budget overruns are found and removed. 

 Increase the group's ability to support each other at high workloads. 

For the individual: 

 Clarify conditions for carrying out their work. 

 Facilitate the planning and prioritisation of tasks. 

 Increase the ability to see the connection between individual performance and 
organisational goals. 

For group leader or project manager: 

 Allow a continuous insight into all the members' situation. 

 Clarify 
o Capacity on Demand 
o Occupancy rate 
o Any problem 
o Skills needs and the needs of skills development. 

 Enable the group leader to act proactively. 

Inside the project room certain things are made clear through visualisation on the walls: project 
goal, the vision we are trying to achieve and who is responsible for its achievement, the schedule 
of project milestones, activities and deliveries. On the walls this is displayed in the form of a 
project board, status board, a problem board and board for external affairs. To handle the 
problems are recommended to use a LAMDA (Look Ash Model Discuss Act) or a PDCA (Plan 
Do Check Act) approach explained further in the figures below (Holmdahl, 2010). 
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Figure 4. Is inspired by the PDCA cycle and is a framework to work with improvements. (Holmdahl, 2010) 

 

 

Figure 5. Is inspired by the LAMDA cycle with to work with improvements. (Holmdahl, 2010) 
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Knowledge gaps 

If you want to emphasise the importance of knowledge growth, this can be illustrated with an 
arrow that marks that what you learn in a project will later be used in coming projects (Kennedy, 
2009).  

 

Figure 6. Explains how knowledge increase for each project carried out (Kennedy, 2009) 

When dealing with knowledge gap (k gap) the goal is to identify as many as possible at the outset 
of the project. The identification shall be based on the team's understanding of how the project is 
to be driven. It is therefore necessary to have the project plan and description available. The 
process can be divided into three steps. 

1. Identify the k-gap. Examples of k-gap can be related to understanding the task, or if you 
have all the information you need to solve the task? 

2. Classify the k-gap. The classification may be simple, complicated or complex, and are further 
explained in the corresponding paragraphs simple, complicated and complex in the Cynefin 
framework described above. In addition to this, the k-gaps are ranked by severity and 
when they must be closed. 

3. Closing the k-gap. Create a plan for each individual k-gap. The conclusion of the k-gap will 
be activities in the project planning board. For simple k-gaps, it may be needed to simply 
check a certain piece of information or make some calculations. Complicated k-gaps 
require a deeper analysis, simulation or to consult an expert. And complex k-gap, it is 
good to use set based design approach and test ideas according to Probe - Sense - Respond in 
the Cynefin model. 

Bland annat, fattas viktiga beslut tidigt utan att ha all information tillgänglig. Detta resulterar 
ibland i att man måste göra om och därför skapar låg effektivititet.  
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Set base design 

Traditional production models, called point base design, often have some problems. Among other 
things, important decisions limiting the scope are often made early in the project lifecycle, before 
needed basis for decision is available. When later discovered, the process must be rewound to an 
early stage, resulting in low efficiency. This type of process involves risking both unplanned 
retakes, and that you do not necessarily end up with the most optimal concept or solution. See 
Point base design below in Figure 7.  

 

Set base design is an approach described by Lars Holmdahl, but is based broadly on (Andersson, 
2009). It seeks to make decisions as late in the process as possible, in order to increase flexibility 
in an innovative process. In this process, the decisions are therefore made later than in the more 
traditional point base design process, but once they are made, they cannot be reversed and the 
process therefore only moves in one direction. 

 

 

Figure 7. Point base and set base design. In point base design, few concepts are developed all the way, but 
if changes are needed the entire concept is rethinked and the process is taken back several steps. Set base 
design builds on keeping the options open until a later stage, developing several concepts and thus 
opening up for change later in the process. 

(Ward, et al., 1995) describe that there are three principles within set base design. Identify the 
solution space, interact with the overlap and determine that it works before you decide. The first principle is 
about understanding the possible solution, and this is done by each function independent from 
other functions. This decreases the need for communication and creates a more efficient 
environment. The second principle is about connecting each solution and identifying where they 
overlap, eliminating combinations in which the various alternatives do not fit together. The last 
principle ensures having a working solution, not going outside the previously decided parameter 
range or set of solution concepts. 

All product development involves risk-taking. Taking risks involves being able to take height for 
innovation, which ultimately competes with the time-to-market and cost. One advantage of the 
set base design, Lars Holmdahl explains, is that you allow yourself to take great risks in individual 
solution options without the risk of failure of the development project. The same also applies to 
the cost, if forced to choose only one solution early on in the process based only on subsystem, a 
safe solution is often chosen which may prove expensive in order to ensure the total system. 
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Visual planning 

Visual Planning (VP) is just like traditional planning forms part of the formal systems that control 
the individual actions. VP will be used to (Holmdahl, 2010): 

1. Create expectations 
2. Manage and coordinate the team members' activities 
3. Detect anomalies 
4. During planning, induce management discussion visualising possible developments to 

create a "memory of the future". In this way, the wanted future can be recognised when it 
occurs 

5. Common knowledge of the plans can be used to coordinate individual improvisation. But 
plans to start from is not improvisation efficient 

6. Plans can be adjusted as events unfold, which can facilitate the distribution of scarce 
resources 

7. The planning process can provide an organisational learning through shared mental 
models 

8. Create time perceptions 
9. Shaping the thinking of the plans 
10. Create a common understanding of the situation 

It is often common to plan the activities instead of resources. Within VP the focus is changed to 
the resources and activities planned based on them. Experience shows that the VP leads to an 
effective resource utilisation, fewer delays, better governance by increasing participation when all 
plan their own work and a greater understanding of others' data. It also means levelling and load 
balancing is made easier, because you can immediately identify if any resource is overloaded, 
which allows more flexibility (Holmdahl, 2010). 

 

The organisation  

The creation of an organisation, or rather, the continuous organisation is a necessity. It is 
common that managers within Swedish industry are not seen as value creating, each manager 
therefore is in charge of a large organisation of value creating activities, so that the cost of this 
kind of ‘support’ function is divided over many value-creating resources. Within Toyota, smaller 
teams are instead created, where the manager is the "lead engineer" so the focus is rather on 
knowledge. The organisation is made according to a skills hierarchy. Similarities can be found 
within how consulting companies organise their projects, part project managers, lead engineers 
and several engineers. The advantage of this is that important decisions are taken by the most 
competent, managers can act as teachers causing the group to standardise its work much easier. 
The groups include a smaller number of employees. 

There is one main difference between a working group and a team. A team is a higher form of 
working group, in which each team member strives for the best for the team. You help each 
other and shift smoothly between the different roles that certain tasks require. A true team is 
flexible and self-organise to meet new challenges. There are five basic elements that must be in 
place for a team to be successful (Hackman, 2002). 
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 A real team has four typical characteristics: team task, clear boundaries, clearly defined 
authority to manage their own work (even if management owns the process), and 
relatively stable membership over time. The team composition has proven to be 40 times 
more important for performance than the team leadership (Hackman, 2002). A 
heterogeneous group may have worse group dynamics or internal communication than a 
homogeneous group, but a homogeneous will be similarly adversely affected in learning 
and creativity. (Sample, 2004). It is advantageous to recruit members to complement each 
other's strengths. Additionally, a heterogeneous group overall performs better than a 
homogeneous group (Pech, 2004). 

 Captivating, engaging direction means that the task should have a purpose which appeals to 
the group members’ purpose in life. It should also be challenging, in order for it to be 
interesting over time. A clear direction helps the team to orient and align efforts. 

 Enabling structure begins with a sound organisation, clear accountability and responsibility.  
The team should preferably not consist of too many employees, and have an 
infrastructure that enables work. 

 Supporting contexts means open borders and a free flow of information, and a forgiving 
atmosphere where mistakes are allowed if they are the result of mining the full risk. 

 Leadership skills must take into account three aspects of group interaction: the amount of 
group effort, how well the strategies are adapted to the situation, and the level of their 
knowledge and skills in relation to the work it’s applied to. 

A complex system such as product development projects has many non-linear connections 
between its elements and therefore cannot be understood by studying its parts, because the 
behaviour of the system is more than the sum of its parts. The following conditions must be in 
place to be able to rely on self-organisation (Albert & Hayes, 2007): 

 Free flow of information 

 Common shared knowledge, discussing new complications or discoveries internally when 
they arise 

 Shared objectives 

 Common situational awareness, which occurs by communicating the overall objective and 
a common knowledge and free flow of information 

 Mutual trust 

Interface management 

Interface documents can be used to clearly identify who inside the project has contact with 
whom outside the project. By setting up an interface matrix with all members of the project in 
the rows and all outside stakeholders in the columns, it’s possible for everyone to see who is 
talking to whom. This helps the project to secure deliveries to the project (Holmdahl, 2013).  

Noise reduction 

In all environments there is noise or disturbance. It can be everything from printer queue, 
booking of rooms or other resources not working well to cultural difference and unplanned 
absence. One way of handling these noises is to have a noise board, where you store all problems. 
If the noise is related to an interface connection, then the note should be connected to that 
activity (Holmdahl, 2013).  
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Transformation to Lean Product Development 

LPD is not something you buy and install, nor is it a project with a clear beginning and end. One 
does not implement LPD without transforming the organisation to a LPD organisation. This 
requires commitment and participation. It requires the guidance and coaching of experienced 
leaders. Lars Holmdahl encourages a transformation called LPD transformation 30-60-90-100. 
Parallel to this, conducting a training in LPD totalling 2 + 1 day with staff representing the cross-
functional sections of the organisation. The purpose of this approach is that you both get theory 
and practice in the meantime. During the events, 30, 60, 90 and 100, the group meets and 
considers transformation and exchange experiences. (Holmdahl, 2013) 

Transforming to LPD means to start working, thinking, and reasoning in a new way. Something 
new cannot simply be added, but we must simultaneously work off the old working methods in 
the organisation. If not, there will be duplication, and the work will increase rather than decrease. 

 

Kaizen and hansei 

After performing a transformation, the work is not over. The transformation is by definition an 
ongoing process and is thus never finished. Business conditions change over time and the 
approach must therefore also be constantly improved, to raise attention and focus on always 
trying to find better ways to do things and constantly increase the organisation’s adaptation to the 
environment. But it is not enough to improve, we must also reflect: through reflection, one can 
come to a deeper understanding and consolidate achievements made. This can be done by means 
of an improvement board. Briefly gathering at an improvement board would include going 
through new suggestions coming in via the inbox, judging them in the matrix benefit vs. cost. 
Responsibility for proposals can then for instance be made visible with the help of magnets. 
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Figure 8. Layout proposal on kaizen board inspired by (Holmdahl, 2010). New suggestions is received in 
the inbox, planned into a sprint, analysed in the A3 problem solving concept, prioritized in effect time 
matrix, implemented in a plan do check act model and plotted in the improvement plot.   

 

Figure 9. Describes an example of an improvement board with an inbox, prio matrix and a PDCA matrix. 
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4. Case study 
This part of the study presents the findings from each case study a long with comparison between the sites. 

4.1 Scope and stakeholders 
To start off the value stream mapping, the start and end steps, depicted as A and B in Figure 10 
below, are defined as the same for all sites. The process scope can thus be seen as identical for all 
sites. The start point of the scope, A, is defined as the toll gate where the department of the study 
gets involved in the new product introduction process (NPI). The end point of the scope, B, is 
defined as when the product is ready for volume production and the design department is ready 
to make a decision. The supply department does not own the process but acts as an enabler and a 
support for volume production throughout the process. 

 

Figure 10. Describes start and end point of the scope for the value stream mapping. 

The flow unit, to which value will be added during the process, is defined as consisting of two 
things: The first being the product itself, called hardware. The second being information such as 
construction learnings, collected during the process and stored in several IT systems. All 
stakeholders identified and invited to the workshops are listed in Appendix 1.  
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4.2 Site A 
Preparation site A 

The preparation phase for the first workshop is a bit more extensive than for the following 
workshops. The preparation includes inviting all stakeholders listed in the Appendix 1. The list of 
participants is long, but seeing as the process involves several different functions all of great 
importance, it is necessary to have them all present. To deal with the large number of 
participants, a number of small groups are prepared to enable better discussions. The preparation 
phase also involves preparing all material for the two day workshop including a short 
introduction to the workshop method and the tool value stream mapping, and to why the 
company has targeted this as a prioritised activity. The approach to the workshop is described 
further in the method chapter above and is visualised in the figure below.  

 

Figure 11. Describes the three parts of the workshop. 

The agenda for the workshop is presented in the table below.  

Table 3. Agenda for workshop day 1 and 2 at site A, B and C. 

Day 1 Day 2 

Time  Activity Time  Activity 

09:00 Presentation of Agenda 09:00  Agenda day 2 and reflections on day 1  

09:15 Introduction to VSM workshop 09:15 Problem focus on lead time  

09:30 Introduction to VSM as a tool 13:00 Improvements to solve the problems 

10:30 Current state mapping – detailed 
level 

16:30 Summary 

13:45 Current state mapping – overall level   
 

During the second day, the problems are prioritised in the order of how they affect the lead time 
or time-to-market. The problems that affect the lead time the most will be prioritised when 
suggesting how to improve the lead time. When the suggestions for improvement are made, they 
are placed in the matrix below by the participants, and the result is the merger of all suggestions 
mapped as seen below.  
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Figure 12. Describes the four stages an improvement is categorised by lead time and how easy it is to 
implement. 

Day 1 site A 

As presented above, the first day has the current state focus. The group is divided into two 
smaller groups, mapping the flow on their own. The activities are written on post-it’s and fixed to 
the wall with the process flow going from left to right. In the beginning, discussions are centered 
around defining what ‘value added’ is and is not, and it takes up to an hour before post-its 
actually end up in the process map. The figure below shows the result ending up at the wall and 
also one of the facilitators analysing the output of day 1. 

 

Figure 13. Participants at workshop mapping the current state. 
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Figure 14. A participant reviewing the result of the current state. 

Day 2 site A 

The second day starts up with a short reflection on the first day activities. Many participants find 
it difficult to map the current state since the current state can vary greatly in terms of for instance 
lead time and problems.  

The participants are divided into four small groups where they discuss problems with focus on 
lead time. All groups have to present their findings for the whole group, and all duplicate 
responses are merged. All problems are thereafter prioritised by each participant in the order of 
most affecting the lead time. The top problems of the prioritisation result are set in focus when 
coming up with solutions or improvements. The process for finding solutions or improvements 
is the same as for defining the problem. First, the small groups discuss their suggestions for 
improvements.  

Followed by presenting their findings from the discussions, similar improvements are merged 
and later all the participants are to vote on each improvement, how big effect it has on the lead 
time and how easy it is to implement (feasibility). The results are presented in the end, and the 
figure below shows the result and the following discussions.  

 

Figure 15. Showing the result of categorising the improvements from site A presented by the author. 

Lessons learned site A 

The major discussion in the facilitator group after the workshop was regarding the difficulty to 
map such a complex process. The participants did not feel that there is a current state, but rather 
that the current state varies from project to project. So, it is necessary to provide a current state, 
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or at least conditions that makes it easier for the participants to map the current state. It was also 
very hard to have the discussions in English, since most of the participants did not have English 
as their mother tongue. Unfortunately all invited participants from Appendix 1 did not make it to 
the workshop, the sourcing department was not represented, and that of course also is reflected 
on the output.  

 

4.3 Site B 
Preparations for Site B 

Most of the preparations were already done prior to starting, since the workshop is the same as 
for site A. The flow unit is however different from that in site A and C. For site B the flow unit is 
a platform product, which all products in the same series should be based on in the future. This 
means that it is a less mature product, but the information is the same as well as the process. 
There is also a more detailed situation already known, to base the current state on.  

Day 1 and 2 at Site B 

The execution at site B is exactly the same as at site A. The figure below shows the workshop in 
progress with many activity notes and also the mapped value stream.  

 

Figure 16. Shows result of activities at site B. 

 

Figure 17. Current state map at site B. 
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Lessons learned site B 

The discussions were held in the mother tongue of the participants which gave a more fruitful 
discussion. The results in terms of problems and improvements also reflect this. However, the 
same problem as for site A remains, the participants feeling about the current state: there are 
several ‘current states’ and the result of the mapping is only one of them. It’s also a difficulty to 
have employees admit that they may be working inefficiently, or that their tasks do not add value 
all the time. The using of non-value add is misleading since it is very hard to relate to a non-value 
add process. 

4.4 Site C 
Preparation for site C 

As in the preparation phase for site B, most of the preparation work is already done for site A. 
The biggest change to site C is to even more detailed specify which current state we are to map, 
and also add more extensive guidelines of how to write the activities on the post-its. Information 
added to the post-its include a header, a description, who’s responsible, if there are any 
dependencies and also the cycle time and if there is any waiting within the activity. An example 
can be seen in the figure below. The focus is hereby changed from non-value add to waiting, 
since all non-value add activity found in the previous sites had been waiting. 

 

Figure 18. New standardised way of writing activity notes introduced at site C. 

Day 1 and 2 at Site C 

The execution at site C was exactly the same as at site A. The figure below shows the workshop 
in progress with many activity notes and also the mapped value stream.  
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Figure 19. Participants discuss about the current state analysis at site C. 

Lessons learned from site C 

During the workshop at site C, the discussions about the scope, was as present as it were at site A 
and B. However, by defining it even more, the discussions were shorter and it was easier to agree 
on the scope. 
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5. Result 
This chapter sums up the result of the study and present a short analysis of the result itself.  

5.1 Current state mapping 
The result from the current state mapping in terms of the activities did match up on all sites quite 
well. The figure below shows the value stream map from site A. However, the cycle time and the 
total throughput time did not match up.  

 

Figure 20. Current state map at site A, by confidentiality reasons, this figure intentionally scaled down. 

The activities can be grouped in three major activities which are repeated a multiple number of 
times before the project is handed over to volume production. These three major activities is 
shown in the figure below, the first could be called preparation phase for building. This phase 
includes every activity prior to the actual building. The second phase is the actual build and all 
activities related to the building process. The last phase is all activities related to the analysis of 
the build, the result of the build. These three major phases are repeated a number of times in 
different stages at all three sites. 

 

Figure 21. Suggestion of breakdown of the build process. Prepare build include all activities prior the build. 
Build is the actual build of material and analyse the build is all activities related to the time after a build 
sequence. 
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5.2 Improvement areas 
The figure below shows the number of problems and improvements identified at all sites. The 
improvements are divided into different categories, some of which are related to the major 
phases described in the figure above. The figure below is showing how many problems and 
improvements each site contributed with.  

 

Figure 22. Result from workshops in terms of problems and improvements. 

The improvements are divided into 12 different categories, the reason why there are so many 
categories is that some of them are only related to the early stage of the value flow, and some are 
only related to the later value flow, but most of them are related to these three phases. The bar 
chart in the figure below shows the spread of improvements over the categories.  

 

Figure 23. Improvements sorted by category. 
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All improvements are also categorised into local or global. Improvements related to local means 
that the associated problem is a local problem, only at that site, and the improvement is then also 
a local improvement – and vice versa for global problems. The pie chart in the figure below 
shows how the improvements are categorised into global and local.  

 

Figure 24. Improvements sorted by global and local definition. 

As the last element of the workshop, all participants were to map each improvement in the 
matrix described earlier in the study. There are four possible categories each improvement could 
be mapped into. Each improvement was defined as difficult or easy to implement, as well as if 
the impact on lead time was high or low. The matrix in the figure below shows the combined 
result from site A, B and C.  

 

Figure 25. Shows improvements categorised into the matrix. Shows how easy it is to implement an 
improvement and how big impact is has on the lead time. 
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Evaluation of workshop 

As described earlier, all workshops where evaluated in the same way. The figure below shows the 
result of the evaluation as a trend line. The y-axis shows the scale 1-5, 5 being the best possible 
result for each question. Along the x-axis, the different evaluation responses are depicted over 
time, where all sites are represented – the first two groups of dots represent sites A and B, and 
the second two groups represent site C. Each trend line corresponds to a question, explained 
further in the legend at the bottom of the graph. A short analysis is that the questions receive a 
higher score for each time the question is asked, in other words higher for site C than for B and 
A. This shows that the workshop is getting better in terms of these questions.  

 

Figure 26. Describes the evaluation of the workshop. All questions is represented by different colours and 
all different event/sites is represented by the dot on the line. Site C is represented by the two dots to the 
right. Site A is represented by the dots to the left.  
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6. Action plan 
In this chapter, several activities are listed forming a set of enhancement activities. Ericsson can work with this in 
order to reduce time-to-market. Hopefully it’s also possible then to get more out of each hour worked, thereby 
reducing the cost.  

6.1 100 day sprint 
Lars Holmdahl presented a way of introducing lean product development at a company with a 
method called 30-60-90-100. This gives the company an agile approach to implementing new 
ways of working. At Ericsson, other departments have started to work in 100 days sprints when 
working with improvements, to get everyone’s attention for new ideas and re-invent the current 
processes. These 100 days sprints include everything from conducting background research, 
feasibility study, pilot projects to full implementation. Some actions may be too extensive to do 
all steps in one sprint. If that is the case, then only one or more of the phases is carried out 
during a sprint. All findings from this study can be implemented with this agile sprint planning. 
The sprint will have events every 30 days. This means that there will be a 30, 60 and 90 day event 
for presenting the results so far, and to go through the agenda for the next upcoming 30 days. 
The last 10 days of each sprint will be for reflection and planning for the upcoming sprint.  

6.2 Improvement list from value stream mapping 
The output from the value stream mapping activities was a list of 143 improvements. This list 
was later divided into four categories shown in Figure 25 above. The improvements that are easy 
to implement, and have high effect on the lead time are in total 25 improvements. These will be 
in focus during the first 100 day sprint as well as a few from the category ‘hard to implement and 
high effect on lead time’. A few of these are chosen, since they have a high impact on lead time 
but are hard to implement. This means that it is hard to have it fully implemented during one 100 
day sprint. These are the typical example of the improvements that will be decomposed to 
smaller tasks, possible to be done during a 100 day sprint.  

All improvements will be further analysed before implemented, to make sure that they address 
the actual problem. All improvements are therefore first analysed with root cause analysis 
approach. Followed by a feasibility analysis, then implemented in a pilot project to create a best 
practice that all employees understand. At last, the improvement will be rolled out in the whole 
organisation and created as a standardised way of working. This is also explained in the list below: 

1. Root cause analysis 
2. Feasibility analysis 
3. Pilot project to create best practice example 
4. Rolled out as a standardised way of working 

As mentioned, all improvements will be further investigated and later hopefully implemented. 
The first sprint will focus on the second quadrant improvements and a few from the first 
quadrant, the second sprint will focus on improvements from third quadrant and a few from first 
quadrant. The third sprint will focus on the improvements that are left. With this approach many 
of the hard to implement improvements will be started earlier, since many of them will take more 
than one sprint to further investigate and implement.  

6.3 Lean product development awareness 
Ericsson in general has since 2008 had a lean focus, meaning that implementing a lean way of 
working has been on the agenda for quite some time. Many departments at Ericsson have also 
gone even further and started working with lean product development as their way of working, 
with success in terms of lead time and cost. At the department for this study, lean product 
development has been identified as the way forward as the new way of working to shorten lead 
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time and reduce cost. One factor when implementing lean product development as the way of 
working is of course awareness, both to why this new way of working is implemented, as well as 
the awareness of the management team. It needs to be prioritised and as described earlier, the 
management team needs to be aware that prior to the reduced lead time and cost, there may be a 
period of time during which working will be less efficient – due to the transition.  

Literature also shows that it is important to have the management team convinced, but it is also 
very important to have everyone else included and convinced as well to have a successful lean 
journey. As (Frid & Utterström, 2014) describe, one way of getting everyone included is to have 
the management team participating in the training or even performing the education themselves.  

6.4 Lean product development training and pilot 
Implementation of lean product development is preferably done with the 30-60-90-100 training 
approach (Holmdahl, 2010). By conducting the training with all employees together with the 
management team, this will create a good involvement by all parties. It is also important to have 
trained personnel helping with training and implementation. Not all new tools should be 
implemented at the same time, since there is a big risk of losing essential parts of the tools. 30-60-
90-100 could be viewed as a lean or agile way of implementing new techniques. It is also 
preferable to implement the new ways of working, the tools and techniques into one project first, 
to get best practice of how to use the tools such as knowledge gaps, Cynefin framework among 
others. By having all employee doing the 30-60-90-100 training and at the same time one project 
is implementing the new methods continuously as the training is carried out, it’s possible to 
create a best practice and a common/standardised way of working with the new method. 

 

6.5 Make it stick 
Implementing new ways of working, and continuing the lean journey the company already has 
started, can be difficult. Making the new method stick can prove to be even more of a challenge. 
It is important that the management team clearly shows that this is a prioritised activity and that 
all groups or projects get the right conditions to enable this change of working method. Earlier in 
the report, the importance of kaizen and hansai has been brought up. In other departments at the 
company, they have created minor communities for sharing experience and learning from each 
other. This has proven to be a very good way of sharing knowledge. In the projects, a vast 
number of employees are involved, all with different expertise. To enable knowledge sharing 
between all projects, learning or sharing community is to be set up inside each project as well as 
within all expertise line organisations to both get all projects discussing how to be better and also 
share best practice between all line organisations. Other studies show that these learning sessions 
should be scheduled quite frequent but should be kept as short efficient meetings. These 
meetings should of course be carried out in the projects’ own project room or space, to keep 
track of all suggestions and implementations that are carried out.  
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7. Discussing conclusion 
This chapter is to discuss findings from the study and also reflect on the findings to find the major findings of the 
master thesis.  

7.1 General findings 
During the entire study there are a number of findings found important to focus on, to enable 
the targets the company have set up. The company needs to be aware of the challenges related to 
changing the work method as well as improve on the general findings. Some of them may seem 
obvious, but when implementing improvements, the finding could still be valid so even the 
easiest finding needs to be handled with great importance. 

New decision model has been proven to be hard to relate to. The change of decision model was 
done some time ago within the company. The change is both within the nomenclature, and when 
in time the decisions are made. This creates a confusing environment for everyone working, if the 
same nomenclature is not used, the risk for misunderstanding is high and could impact both cost 
and lead time. An example of solving this would be to inform everyone in a lecture held by 
management to stress out the importance by using the same nomenclature.  

A complex process may be difficult to gain overview of, which complicates getting a collective 
understanding of it. During the workshops, it’s clear that many of the participants have a very 
clear view of their own part of the process but little understanding of the overall process and how 
their work is affecting others. By conducting workshops as these value stream mappings, along 
with a sharing community, it will enable a greater understanding of the process. However, this 
will not fix the whole problem since this is only a way of working with the problem internally. 
With eternal interfaces it’s necessary to have an understanding of the impact of the greater 
process as well. So a way of improving the understanding of the greater process would be to 
implement a learning community over the boundaries of the departments involved in this 
process. A community as this would also improve the next finding listed here. 

Uncertainty of early involvement  in the process. From a supply point of view, it is very uncertain 
when the department is included in the NPI projects. By agreeing with the relevant departments 
on when to be involved in the projects, as well as creating learning community with the same 
departments described above, this will be easier to handle.  

The build process is the key to everything and is the heart of the process. The build process means 
the three major steps described in Figure 21. There is not a common understanding of this 
process. The same approach is taken to an early prototype building as to a late building where 
most of it just needs to be verified. This creates misunderstanding in shortcuts of ways of 
working as well as not having a common way of looking at the build process. The build process 
should be divided into three different stages: prototype build, build, and build verifications, and 
all these processes should have different standardised way of been carried out.  

The number of builds can vary much from project to project. This creates a misunderstanding in 
how a build process is handled. Categorising the project or products into different categories is a 
way of helping standardise the way to handle this uncertainty. By having different types of 
categories, where all the number of builds in the different build categories vary with the product 
category, this enables getting a common understanding of the product and the build process, 
what to expect. 

Organisations structure is also a challenge. The line organisation is the way to lead the company 
today. This could create tension in using resources in favour over flow efficiency. It’s important 
that the management team both for projects and for line organisations share the same strategy 
and both enable this change in way of working.  
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Motivation to embrace new ways of working can also be a problem. If everyone does not understand 
why these changes are made, and is not convinced this is solving the problem, it will be much 
harder to implement. This is a major challenge. This is a task for the management team to create 
motivation with clear leadership, create best practice of the tools. By identifying a motivated core 
team, it’s possible to set the best practice and enable help from other employees to motivate the 
whole team. 

The Cynefin framework explains that a simple solution in a complex process will in the long run not 
have a great function. A simple solution may end up as a chaotic solution or even in the disorder 
described in Figure 2. When changing to a more complex process it is important to keep track of 
the simpler solutions to verify that no solution ends up in the chaotic or disorder state in the 
figure.  

 

7.2 Value stream mapping result 
The results from the value stream mapping differ very much in terms of flow efficiency, 
throughput time and value add time. There is no structural difference between the sites which 
means that this cannot explain the differing result for the sites. However, the employees at all 
three sites are different both in terms of experience of the process and the culture. One of the 
sites had recently started work with the new product introductions, site A, and of course the 
knowledge of the process in this site was lower than in the others sites. This affects the output of 
the result and also the improvements. The lessons learned from each workshop also affects the 
quality of the result in terms of what language the major part of the discussions where held at. 
Making it possible to hold the workshop in the participants’ mother tongue enables a more 
precise discussion. 

Understanding the process is mentioned above as one of the findings. During the workshops, 
there was not a common understanding of a typical project value flow, which complicates 
creating the process map while creating a confusing environment and affected the result in a 
negative way. The participants did not share the same understanding of the greater process or 
value flow. This also affected the different output from each site.  

The participants are human, and it’s easier to bring to mind the parts that go badly rather than 
remembering the successes. If the participants had been involved in a project that did not 
perform well, or did not meet the expectations recently, this will also have an effect on the output 
from the result. At site A, there was recently a project that did not meet the expectations unlike 
site B and C where they did not have this type of experience recently. In this way, the project 
which one particular site is working with today also affects the outcome. 
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Site A 

The figure below shows the value stream map from site A. 

 

Figure 27. VSM from site A, by confidentiality reasons, this figure intentionally scaled down. 

 

Site B 

The figure below shows the value stream map from site B. 

 

Figure 28. VSM from site b, by confidentiality reasons, this figure intentionally scaled down. 
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Site C 

The figure below shows the value stream map from site C. 

 

Figure 29. VSM from site c, by confidentiality reasons, this figure intentionally scaled down. 

 

Combined result 

When analysing the result of the three value stream maps, the resemblance is striking. As 
mentioned earlier and also showed Figure 21, the greater build process is repeated three times at 
site A and C and four times at site B. This also means that one build process has major effect on 
the lead time. To enable a shorter lead time, it’s important to have a standardised build process. 
As mentioned above, if the build process where standardised into three different processes, this 
would have a positive effect on the lead time. 

 

7.3 Method reflection 
The flow that has been mapped during this study is a very complex flow with many stakeholders. 
Not having a common understanding of the flow before doing the mapping makes it even harder 
to get a good result. By breaking down the mapping into smaller maps it would have been easier 
to analyse and get an overview understanding for the facilitators and the participants of the 
workshops. An additional way to improve the result would have been to have a common 
understanding of the process on beforehand, ensuring that every one of the participants had the 
same understanding of the process. This could have been done by performing a process map 
before doing the value stream map. By doing this, the output in terms of the actual map and the 
flow efficiency could have been more reliable.  

Another difficulty experienced during the different workshops was the cultural difference. In 
different parts of the world, the ease of defining and finding non value add within processes will 
vary for cultural and social reasons. The conditions for performing these kinds of workshops will 
therefore also vary. This is easier said than done. A way of handling this difficulty would have 
been to do some research in the area before doing the workshops to increase the possibility for a 
great result of the workshop.  
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8. Final words and further research 
The chapter is to finalize and sum up the findings of the research and suggest further research within the area.  

8.1 Final words 
The target of the study was to answer the question: 

How can lean product development be used to improve the value stream for an ITC company? 

The case study performed at Ericsson shows that the level of lean product development 
knowledge can be increased. The study has been a first step of implementing new ways of 
working and shows some techniques that can be used to improve the value stream in terms of 
lead time. Literature state that lean product development contributes to a common understanding 
of the process, by visual aids among others, and also contributes to identify improvement areas. 
This study has contributed in a workshop series to map the current state value flow in three 
different sites with similar process. New methods will help the company to improve the process 
each week without doing major workshops or other big investments, just by enabling continuous 
learning.  

The management team shows great respect for the implementation of new ways of working and 
is anxious to create the correct settings for the employees to successfully adapt to the new 
methods. By showing great interest and giving the employees the opportunity to be a part of the 
journey, the biggest challenge is to get everyone on board with all new methods. The literature 
also stresses the importance of getting everyone engaged close or within the process, which has 
been done partially by the workshops, as the evaluation shows. However this is only the 
beginning of the journey and the management team needs to be consistent and live as they learn 
to enable the change. Management will possibly be questioned both by their own management 
but also from the employees in the process, and being patient will be a key to success. This is of 
course valid for the organisational challenge as well. To get both project and line management to 
agree to the same strategy and be as patient is key to success. As showed in the evaluation there is 
a willing to influence and the motivation of the participants was at least very good. 

Another key to success is to have a common understanding of the build process. To make a 
process map or standardise the different build process. This will enable each build to be more 
effective since they have different functions in the NPI process. This will also be more efficient if 
the departments with interfaces to the build process are invited to standardise the work flow.  

 

8.2 Further research 
 The process mapped at Ericsson is a very complex and also very extensive. Further 

analysis is needed within the build process since the time limit of this study was too short 
for further investigation.  

 To enable even more effective process it would be very interesting to look into the 
possibility to use front loading to be more flexible earlier in the process but also cut cost 
in total for the projects.  
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Appendix  

1. List of stakeholders for value stream mapping 
 

Table 4. Shows all invited personnel to VSM workshop at Site A. 

Site A 

Assistant Controller 

Design Manager CM Product Handling 

Design Product Developer 

Inbound Preparation Leader 2 persons 

Product Change Leader 

Product Engineer 

Product Quality Leader 

Project Design Group Leader 

Project manager 5 persons 

Quality Manager 

Senior Purchaser 

Short Term Planner 

Tactical Buyer 

Test Project Manager 2 persons 

Warehouse Specialist 
 

Table 5. Shows all invited personnel to VSM workshop at Site B. 

Site B 
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Table 6. Shows all invited personnel to VSM workshop at Site C. 

Site C 

Manager of Supplier Quality Assurance 

Manufacturing Engineer 2 persons 

Product Change Leader 

Product Change Leader 

Product Engineer 

Product Quality Leader 2 persons 

Production Planning Officer 

Production Verification Coordinator 

Project Manager 5 persons 

Quality Engineer 

SMA Object Leader 

Sourcing Product Manager 

Supplier Quality Lead Engineer 

Supply Manager Officer 

Test Engineer 
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2. Result of Value stream mapping  
By confidentiality reasons, this information is not published but only handed over to 
Ericsson 
 


