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Abstract 
Short time-to-market is a key success factor in the todays’ dynamic business 
environment and many companies are trying to improve their product development 
processes. A challenge is to develop products according to the time plan and at the 
same time keeping the cost low and the quality high. This study focuses on the project 
management within the product development process in an automotive industry. The 
background of this study started as a request from the research and development 
department at the automotive company, which led to the following questions; 1) what 
are the most crucial factors for project success? 2) How can these factors contribute to 
a more successful outcome? 3) How can project management decrease product 
development lead time by sharing knowledge? The research approach is a case study 
and the data collection consist of interviews and questioners at two companies 
connected to project management in product development projects. Spider charts are 
created from the collected data containing eleven dimensions to show similarities and 
differences between the project managers working within the research and 
development department as well as between the two companies. The main conclusions 
are that there is a need to allow a certain level of flexibility when managing projects, in 
order to more easily handle late changes. Being involved in a project from the concept 
phase could facilitate the product development activities later on, due to a deeper 
understanding regarding previous decisions. Further, knowledge sharing methods, 
such as databases, has to be designed to be suitable for a specific organization and user 
friendly which enables the users to more easily search for specific types of knowledge. 
Lastly, a low level on the detailed focus is shown to be another success factor, however, 
in some cases there is still a need of this detailed focus to solve specific problems but 
the details may never become a higher focus than the holistic view. 
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1. Introduction 

This chapter describes the background of the report and problem description. The aim 
of the report and research questions are also stated.  

1.1 Background 

This study focuses on the project management within the product development process 
in an automotive industry. Projects managed in this phase consist of new development 
of car models, or upgrading of an existing car model. The product development process 
has to be managed efficiently, considering aspects such as time, cost and quality, which 
could be seen as project efficiency (Berssaneti & Carvalho, 2015). Furthermore, 
Gemünden (2015) states that these measures (time, cost and quality) are being 
criticized for lacking aspects such as stakeholders, utilization of resources and strategic 
goals, which could be seen as project success.  

Based on a variety of studies (Fixson & Marion, 2012; Tyagi, Choudhary, Cai, & Yang, 
2015; Ulrich & Eppinger, 2004), figure 1 below shows how a traditional product 
development process and including sub processes are usually organized. The figure is 
designed by the authors showing the various and frequently used terms in the report. 

 

Figure 1: Product realization process 

The product realization process consists of three phases; Concept phase, 
industrialization phase and production phase. The Concept phase consists of sub 
processes such as idea generation, developing the product concept and product 
planning. The industrialization phase consists of sub processes such as designing the 
product, system design and prototyping. Lastly, the production phase involves ramp-
up and manufacturing, which is explained by Gobetto (2014) and Ulrich & Eppinger 
(2004). The product development (PD) is a process starting from the concept phase, 
ending as the production phase starts.  

One challenge in today's high-technology firms is to spread knowledge among 
employees, in the entire product realization process, not the least in the product 
development phase (Rupak, William, Greg, & Paul, 2008). Another challenge is to 
shorten product development lead times enabling the selling of products faster than 
before (Itohisa, 2013). This also reduces the time to market (TTM), i.e. how fast a 
product reaches the customer. The product development process is a complex and 
challenging process for all companies aiming for increased market shares and 



 

 

competitiveness. A usual problem is that companies do not have efficient ways of 
sharing knowledge, keeping knowledge within the organization and to using it for the 
next coming project, taking advantage of previous mistakes (Rupak, William, Greg, & 
Paul, 2008). Product development processes are being more and more compressed, 
forcing project managers to work more efficient than before.  Unnecessary resources 
such as time and money are spent, due to lack of control over the knowledge sharing 
and organization structure. In the late phases of a product development process there 
is an increased risk that the production start-up is delayed, because bottlenecks haven’t 
been identified in early phases. Managers are unaware of what factors are successful 
within projects and how these should be managed. 

An everyday challenge in a company is how to be efficient in managing projects. 
Despite the importance of cost, time and quality aspects, there is an additional factor 
of importance when managing projects and is defined by Gemünden (2015); a project 
is an investment that should create value to the company. Thus, success in project 
management also includes value creation by increasing stakeholder satisfaction and 
employee well-being. In turn, this leads to avoidance of unnecessary stops and delays 
in the production (Vandevelde & Dierdonck , 2003). Many of today’s companies strive 
to shorten product development lead time because the market expects new products 
more frequently than before.  

When managing a project many things can go wrong. Project might fail due to 
complexity in the project, products do not meet specifications, time or budget overrun 
(Alami, 2016). The more complex the project is the more aspects needs to be 
considered. For instance, the integration of different phases in the PD process could be 
insufficient and lead to misunderstandings such as communication and knowledge 
transfer. These possible issues between these interfaces could lead to unnecessary re-
work, moreover waste of time (Itohisa, 2013). Because of this complexity, there is a 
variation in the lead time of the PD which in turn leads to a challenge in calculating 
exactly when the project are finished and at what cost. If the project is not completed 
on time or at the correct specifications, might be a problem in the way the project was 
managed. Reducing lead time could be a major competitive advantage but the 
challenge is to, at the same time increase or at least maintain the quality levels. At the 
same time, knowledge might get lost due the increasingly compressed processes 
(Tyagi, Choudhary, Cai, & Yang, 2015).  

All organisations have different cultures and are organized in different ways. Working 
with projects in a systematic and standardized way has advantages for the company 
like control, easy to follow-up and clear directions for project managers. Companies 
can also allow more creativity by increasing the flexibility of how a project should be 
managed to enable each individual to use their full capability and solve more complex 
problem. The challenge is to decide how and to what extend a project team should be 
involved with other teams and departments. This means that the company has to make 
a trade-off between levels of flexibility/standardization in the work method. (Isaksen 
& Akkermans, 2011)  

Nowadays companies struggle with finding efficient ways of sharing knowledge, where 
ineffective knowledge sharing could lead to a loss of valuable knowledge within the 
organisation. Moreover, if different department within an organisation perceives each 
other as competitors, the motivation for sharing knowledge decreases, because 
knowledge is power according to Gal & Hadas (2015). When co-operating with other 
departments such as between the concept phase and the industrialization phase, an 
increased level of knowledge sharing would save both time and resources for the 
company (Valle & Avella, 2003). In fact, eventually teams have to interact in order to 
fit different parts/designs with each other. Therefore, it is important to consider 
whether to work more collaborative between projects and departments. Solving 
problems earlier rather than later could avoid possible future problems (Itohisa, 2013), 



 

 

in turn less emphasis is put on problem solving later in the project and the total product 
development lead time can be reduced.  

Another aspect to consider is trust, where insufficient trust leads to decreased 
wellbeing of the members in the group and also ineffective communication and team 
work. Furthermore it’s shown that a lack of trust can lead to decreased productivity 
and increased costs (Krot & Lewicka, 2012). Different types of leadership are 
appropriate depending on what stage the project is in (Turner & Müller, 2005). When 
trustworthiness is present, a group member is more willing to cooperate. A project 
manager receives feedback from the team-members dependent on how he/she 
interacts with the group, which also is a possible risk of failure in the knowledge 
sharing procedures, where benevolence is missing between managers and employees 
(Krot & Lewicka, 2012).  

1.2 Purpose and research questions  

The purpose of this study is to investigate how project management can be optimized 
in a product development process. The results should help an organization to increase 
the efficiency when developing products and create guidelines of how a project 
manager should manage projects in order to be successful.  

In order to achieve these objectives we have the following research question to be 
answered: 

 What are the most crucial factors for project success? 

 How can these factors contribute to a successful project outcome?  

 How can project managers decrease the product development lead time by 
sharing knowledge? 

1.3 Delimitations 

This study does not include any implementations of the findings. In addition, the study 
is not focusing on phases and activities aside from after the industrialisation and the 
concept phase.  

1.4 Outline 

Chapter 1 – Introduction, gives the reader an overview of the frequently occurred 
problems within the product realization process. 

Chapter 2 – Case organization, provides a clear picture over the case company 
structure where the master thesis has been performed.   

Chapter 3 – Theoretical background provides a framework of relevant theories 
connected to the area of study. This background knowledge is essential to have when 
answering the research questions in an appropriate way. The relations between the 
terms project management, success factors, knowledge sharing and lead time is 
described in details.  

Chapter 4 – Research method gives a comprehensive description of the approach used 
in the data collection. The aim and implementation of the methods are described in 
detail, giving the reader a chance to follow exactly how and what has been done.  

Chapter 5 – Findings consist of results from the data that has been collected by the 
implementation of the research methods.  

Chapter 6 – Analysis consist of an extensive analysis of the data that has been collected, 
with comparisons to the literature in the theoretical background.     



 

 

Chapter 7 – Discussion and conclusion contains recommendations and own reflections 
based on the findings that has been collected and a discussion about advantages and 
disadvantages with the research method.  

Search terms – project management, knowledge sharing, industrialization, project 
success and product development lead time.  

Appendix – Interviews, questionnaires and benchmarking data is presented.  



 

 

2. Case Organization 

This case study is performed within the automobile industry at Volvo Cars Corporation 
in Torslanda, Sweden. This chapter is based upon a pre-study made at the Research 
and development business in the department of powertrain.  

Volvo Car Corporation was founded in 1927 with headquarters in Gothenburg, Sweden 
where the main product development is located. Other production sites are located in 
other Swedish cities such as Floby, Skövde and Olofström but also internationally in 
Belgium, Malaysia and China. Zhejiang Geely Holding Group Co. Ltd. (Geely) now 
owns Volvo Car Corporation. Recent data shows that Volvo dealers sold around 
430,000 cars in 100 countries (Volvo Cars, 2013). 

Within the Volvo car group there is a number of different business areas (Figure 2) 
which are presented below to show a more holistic view of the organization. The project 
work is performed in the area that is filled with grey in the figures below. 
 

 

Figure 2: Volvo Cars Business Areas 

 
Research and development (R&D) (Figure 3) is responsible of developing new 
products, in this case new cars models and current models that are being updated.  

 

Figure 3: Research and development organisation layout 



 

 

Within the department of “Powertrain Engineering” (figure 4), the main task is to 
develop functional and well-designed powertrains.  
 

 

Figure 4: Powertrain engineering organisation layout 

 

Further down in the organization there is a department called “Quality and program 
management” (figure 5) which is organized in four departments shown in figure 5. The 
“Industrialization projects” is the department where all the projects managers for the 
industrialization of powertrain products are seated.  There are a total number of 12 
project managers in the department, all of them are to be included in the case study. 
More detailed information about the research method is described in chapter 4.  
 

 

Figure 5: Quality and program management organisation layout 

 
The core values at Volvo cars are Quality, Safety and Environment, which is the main 
focus of all the projects at Volvo cars (figure 6). In order to work towards Volvo Cars 
goals, it is important to keep in mind what core values the company has. This brief 
description shows three cornerstones in the organization, which applies all over the 
company, including industrialization projects at Powertrain. The organization has 
standards and guidelines for the product development process, which is to be followed 
by all industrialization teams and individuals spread across the company. All different 
teams have the same system Volvo Product Development System (VPDS), which could 
be more or less flexible. Even more flexibility is given at the individual level, where the 
challenge to make everyone work standardized is noticeable.  



 

 

 

Figure 6: Core values at Volvo Cars Corporation 

A normal R&D process within the industrialization phase is usually 24 months long 
(figure 7). In the start of this phase, the concept and goals have already been set and 
the aim in the industrialization phase is to achieve these goals. This means that at the 
end of this phase, production starts and if the project is on time, to the right cost and 
quality the project was a success. When the industrialization phase is over, the 
production starts. From this point on, production is taking over the responsibility. 
Hence, industrialization phase starts with another project.  

 

Figure 7: The product realization process  

 



 

 

3. Theoretical background 

This chapter presents the most important theoretical concepts and insights within the 
field of the research questions. The theoretical background are divided into four 
chapters to support answering the research questions. The literature found has later 
been used in Chapter 6 in order to compare with the findings at the case companies.  

3.1 Project and project management 

A project has a starting and end date, which is considered an accomplishment of a 
number set objectives.  In order to achieve the set goals, different processes are used 
where each of them consume company resources (Munns & Bjeirmi, 1996 ). The term 
project management can be understood as a steering method of how a project is 
managed. Project management includes allocating resources throughout the 
organisation at the right time to the right people, in order to utilize the company 
capacity effectively. Beyond this project management is about assigning work tasks, 
monitoring the processes and steer deviations towards the required objectives. (Munns 
& Bjeirmi, 1996 ). Belassi & Tukel (1996) show the importance of distinguishing 
between factors related to project and project management. Projects are considered to 
have time limits and objectives to be achieved. In addition to this, they also make a 
distinction of factors relating to the internal organizational structure and external 
environment such as stakeholders.  

There are two different ways of thinking when managing projects, short-term and long-
term. Being short-term means that a project team is focusing on their own objectives, 
not seeing the holistic goals set by the organization. Long-term thinking is on the other 
hand a way of reasoning holistically and taking account for the goals of the whole 
organization. Often project team members are lacking motivation when deadlines are 
relatively far away from the current situation. This means that workers feel no need of 
achieving goals earlier than expected, because the faster accomplishment does not 
reward the early finished work (Dukovska-Popovska, Sommer, & Steger-Jensen, 
2014).  

A project could be seen as a short-term objective to be met, compared with the 
functional organization considered to have a long term thinking philosophy, in turn 
there might be hard to motivate putting time and effort on learning for the project team 
when the next project should start as soon as possible and probably with different 
focus. For the functional organization on the other hand, it might be much more 
beneficial to learn from the project because similar problem are dealt with on a daily 
basis (Antoni & Sense, 2001). 

As the environmental circumstances are changing, there is also a need for 
organizations to become more flexible and adaptive. A common response from 
companies that are trying to adapt is according to Antoni and Sense (2001) to work in 
a more project-organized way to in a better way accomplish the organizations’ goals. 

3.2 Definition of project success 

Berssaneti & Carvalho (2015) argues that project efficiency is covering the aspects of 
time, cost and quality. This definition is similar to White and Fortune (2002) who 
argues that project success is often measured in the aspects of time, cost and quality. 
In fact, project efficiency and project success are having the same meaning according 
to these authors, while Gemünden (2015) distinguishes these terms and takes project 
success to an extended level when arguing that this way of measuring project success 
is insufficient because it does not account for the aspects of stakeholders, focal 
company strategy and other external factors. These aspects are left outside time, cost 
and quality; instead, they should be more in focus in order to increase the project 
performance as well as where value is added and for whom. It is also shown that there 



 

 

is another significant factor when talking about project success that is resource 
allocation. By an efficient allocation of resources, other processes have an equal 
distribution of workload resulting in stable capacity planning. This leads to that other 
processes in the project are not disturbed by lacking of resources. Meeting 
organisational objectives within the available capacity is desired. Hence, this is 
considered to be the fourth factor that can be used to describe the projects’ success 
(White & Fortune, 2002). 

Project success could be misinterpreted due to the unclear meaning of the objectives. 
Project management and project success comes with two different meanings. The 
project management team could do everything right, still the project could fail.  
According to Munns and Bjeirmi (1996 ) confusion is common when talking about 
objectives such as profitability and budgeting. These should be differentiated, where 
the project management handles budgeting and profitability is a part of the project. 
Even though the project management team handles the budgeting properly, it is not 
guaranteed that the project itself is profitable. This comes with various reasons. This is 
strengthened by Belassi and Tukel (1996) when stating that a project manager has not 
total control over critical factors that can lead to project failure. 

Project success is often observed at the end of the project management phase. At this 
time, knowledge about the project management success is known because the budget, 
schedule and quality criteria can be measured. Here, each of the parties is able to 
compare original data requirements to what is achieved. In terms of quality standards, 
it could be presented by the amount of rework or by the degree of client satisfaction. 
The long-term indicators have not been realized yet and consequently they cannot be 
measured. Project management success becomes synonymous with project success, 
and the two are inseparable (Munns & Bjeirmi, 1996 ). 

3.3 Success factors in project management 

A study by White & Fortune (2002) shows top three factors that are believed to be most 
critical for the project outcome. These are clear goals and objectives, support from 
senior management and adequate funds/resources, this is also strengthened by 
Sedighadeli Kachouie (2013) &. Having these factors on an adequate level, leads to an 
increased chance of succeeding in the project. These factors among many others can 
be seen in Table 1 below.  

Management support is a contributing factor for project success, which aims to help 
allocating resources within a product development team. When the top management 
is accountable for consequences it raises the commitment of each team member, 
making them perform better, coming with ideas and spreading knowledge, leading to 
decrease amount of stress and raised level of creativity. This is because the top 
management is supporting team members in an informal way which also encourages 
them to get involved in knowledge sharing activities. This is seen as yet another success 
factor within PD projects (Sedighadeli & Kachouie, 2013; Dukovska-Popovska, 
Sommer, & Steger-Jensen, 2014). On the contrary, the top management should not get 
too deeply involved solving detailed problems, because it tend to lead to a decreased 
performance within the cross-functional team working in the PD process. This is 
because there is a high level of formal control over the team members (Sedighadeli & 
Kachouie, 2013). Furthermore, trust which is seen as a key performance driver in the 
PD process, can have many positive effects on the project success such as team learning 
and faster time to market (Brattström, Löfsten, & Richtnér, 2012).   
 



 

 

Table 1: Critical factors for project success 

 
 

A study by Joslin and Müller (2014) investigates the relationship between a project 
management methodology and project success in different governance contexts. It is 
found that the use of project management methodology accounts for about 22% of the 
variation of project results. This could be related to what White and Fortune (2002) 
argues in table 1, by connecting project management methodology with “flexible 
change”, “monitoring and feedback” and “planning and control systems”. This implies 
that there is a need for continues improvements in the methods of managing projects 
to be able to practice an optimized method as the environment and the organization 
changes over time. It is also mentioned that top management support is a crucial 
factor, which is beyond the control of the project manager. In addition to this, 
separating different critical factors into different areas facilitates the analysis of project 
success or failure ( Belassi & Tukel, 1996).  

Dvir, Raz, & Shenhar (2003) explore the relation between project planning and project 
success by analyzing statistical correlation of variables within the two areas. The first 
area handles project planning and are variables in; requirements definition, 
development of technical specifications, and project management processes and 
procedures. This could be related to critical factors for project success in Table 1. The 
second area covers variables from the project success which are; end-user, project 
manager, and contracting office. It is shown that there is a significant positive relation 
between the amount of work invested in the phase of setting project goals, functional 
requirements and technical specification and between the project successes. This is 
especially true in the end-user perspective (Dvir, Raz, & Shenhar, 2003). 

A study by Ismail et al. (2012) identifies a number of the same critical factors as showed 
in table 1 such as top management involvement, sufficient resources and develop the 
product within a realistic period. However, in addition to these, there are also new 
factors that are not identified before. A list of the 25 most important success factors are 
presented below in table 2 which have been collected from questioners sent to 
managers and engineers involved in the product development at a tool manufacturing 
company. 
  



 

 

Table 2: Success factors 

 
 

Other success factors identified in the table above such as cross-functional teams and 
frontloading are described later in this report to facilitate knowledge sharing and 
reduce the industrialization lead time. Another study by Itohisa (2013) presents two 
terms for reducing the total industrialization lead time, which in turn leads to an 
efficient cost reduction, as well as an improved communication procedure. 

Overlapping and frontloading are two separate terms, but together they contribute to 
a shortened total industrialization lead time. Overlapping is an approach where one 
process begins before the previous one has ended. This leads to an opportunity of 
improved communication between different phases within a project, as well as between 
departments (Itohisa, 2013). 

Frontloading implies that there is a higher focus on workload and person-hours early 
in the product development, i.e. the concept phase. The purpose of using this method 
is to be able to reduce the product industrialization lead time by reducing the amount 
of work put on re-design after the concept phase. In turn, this reduces the whole 
industrialization lead time (Itohisa, 2013). 

Using technology, such as Computer aided engineering (CAE) and other simulation 
software for problem solving, instead of using physical prototypes is decreasing time. 
More test-cycles could be made faster and more efficiently. Using this philosophy in an 
early stage of the PD process can be called frontloading (Thomke & Fujimoto, 2000).  
Furthermore, costs are decreased as well by avoiding doing the same mistakes twice. 
According to Howell (2012), companies could save a large amount of money by sharing 
knowledge across the organization, which in turn could decrease the lead time. 

On the other hand, having these advanced technology methods such as CAE might be 
a risk factor for a company. Fixson & Marion (2012) describes this as back loading and 
can occur in two ways; the first way is when the PD team are rushing and shortcutting 
in the concept phase in a result of the rapid idea/solution generation of the CAE. The 
second way is caused because the ability to perform late changes which in turn leads to 
postponing of design decisions and an increased workload at the later stages of the PD 
process.  



 

 

Previous phases put more effort in designing the product right from the very beginning 
with support regarding manufacturability from the product industrialization phase. 
Hereafter, less work and person-hours needs to be put in the next phase due to the fact 
that the concept phase design the products compatible for the production pro-actively, 
this term is called design for manufacturing (DFM) (Itohisa, 2013). Another recent 
study show that DFM together with design for assembly (DFA) can be of interest for 
companies aiming for decreased labor cost, production and lead time. This 
combination, DFM+DFA=DFMA, gives companies a holistic view over the product 
development life cycle which thereby can be improved regarding the control of cost, 
time and quality (Irons, 2013). This requires an increased number of person-hours, 
cost more and takes more time in the early phase of the product development. 
Therefore, this approach might not be motivated from the concept phase perspective; 
this is when the management is a key for success in this area, where they are the ones 
who see the organization holistically and making resources allocation possible to 
transfer (Itohisa, 2013). 

The term called Quality Engineering (QE) is a method of increasing the value gained 
from the information sharing in the interface between concept/product 
industrialization. This gives the designer the ability to share information with a higher 
robustness/quality by preforming multi-factor tests and experiments. The 
industrialization phase receives preliminary information holding high quality from the 
concept phase and this lead to that a prior examination of the design can be initiated 
before the concept is finished and consequently reduce redesigns later in the 
industrialization phase. Differences between QE and more conventional tests are 
explained in the table 3 below (Itohisa, 2013). 

Table 3: Differences between trial and error and Quality Engineering 

 
 

The important issue here is that information is stable and holds a comprehensive 
background check from much fewer tests. Further, instead of using only the experience 
from the concept designer to set product criteria the use of orthogonal tables helps 
assessing how the product parameter should be set. It is in particular appropriate for 
products that are going to be used in various environments (Itohisa, 2013). 

Using something called orthogonal tables that includes comprehensive tests to 
examine different product criteria information holding higher and more reliable 
robustness can be spread between the development phases. Using this method, 
decisions can be determined by mathematical and statistical tools. Orthogonal tables 
is explained more by (Bechhofer & Dunnett, 1982). 
 
When starting with the prior examination earlier, the product design can be developed 
faster, compared to a traditional sequenced way of working. The table below explains 



 

 

the difference of two products, “Product B” with frontloading and overlapping and 

“Product A” without. (Itohisa, 2013) 

 

Figure 8: Frontloading vs. traditional PD-process (Itohisa, 2013). 

The significant difference is the relation between resource allocation early in the 
development process, as well as late in the process. By having frontloading in the early 
stages of the development, i.e. the concept phase, total industrialization lead time is 
shortened, despite the increased number of man hours in the beginning and longer 
“production design time”, i.e. concept phase (Itohisa, 2013). 

Industrialization lead time is one aspect that measures the performance in product 
development processes. According to Thomke and Fujimoto (2000) the product 
development lead time is strongly related to the company performance of quality and 
productivity. Thus, attempts to change the lead time can bring concerns to quality and 
productivity measurements in an unexpected way. 

3.4 Knowledge sharing 

It has long been known that a learning organization, i.e. an organization who takes 
advantage of previous experience, are ahead of their competitors considering 
sustainable development of processes, which is also seen as a key success factor when 
managing PD projects (Dyer & Nobeoka, 1998). Managers believe that organizational 
knowledge in general is an intellectual capital, where knowledge sharing and 
knowledge collecting raise the value of this capital (Howell, 2012). One specific 
challenge is to transfer knowledge between projects and creating a learning culture to 
avoid making similar mistakes in different projects. Two main objectives are 
distinguished from this paper: Intra-Project Learning, which regards learning within 
the project and Inter-Project Learning, which regards learning between projects. The 



 

 

conclusion is that both aspects need to be considered together in order to successfully 
implementing a learning environment in an organization (Antoni & Sense, 2001).  

The important thing is to share information from people who holds the knowledge, to 
people who are in need of that specific knowledge. The goal is to make people meet in 
physical circumstances, overcome barriers such as geographic location, roles, 
authorities and trust issues. One factor that hinders the sharing of information and 
knowledge is the learning relationship between humans, i.e. trust (Krot & Lewicka, 
2012). This factor means that individuals need to be open and transparent in the way 
of working and thinking and not to be afraid of showing weaknesses and insecurities. 
If not being transparent and open, others are not able to recognize what to share with 
the co-worker concerned.  Therefore, valuable information could get lost or unsaid 
(Antoni & Sense, 2001).  

There are mainly two communication ways that are important to use when sharing 
knowledge. Firstly, codified knowledge dissemination is an impersonal way of sharing 
information, independent of individual preferences, such as authority or roles. Here 
knowledge is shared in databases, documents, manuals, guidelines and reports. This 
area provides the possibility to access the knowledge at any time even after the person 
holding the knowledge has left the company. Secondly, personalized knowledge 
dissemination is when knowledge is shared directly between persons, where the 
individuals play a more significant role (Antoni & Sense, 2001). Howell (2012) argues 
that there are a number of methods to be used when sharing knowledge on this level. 
These could be easy things such as telling colleagues about new information one has 
just learned, informing about current projects, asking colleagues for advice or offering 
guidance to others. Similar definitions are shown by Wang & Ko (2012) who found 
mainly three ways of spreading knowledge within new product development projects; 
community of practice, documentation and mentoring systems. Community of practice 
is associated with the personalized knowledge dissemination, which in this case means 
that individuals are spreading information to each other, both formally and informally. 
Documentation has the similar connection to the codified knowledge dissemination, 
where information is gathered through different channels such as databases and 
documents. Lastly, the mentoring system is added beyond these two knowledge 
sharing methods, where a person is functioning as a coach, who is well experienced 
and able to spread information by coaching other less experienced project managers 
(Wang & Ko, 2012).  

In order to achieve a successful way of taking part of new knowledge there should be 
well-developed systems which makes stored information accessible in a fast and easy 
way. It is a matter about how and what kind of information are registered in the system 
(Wang & Ko, 2012). In addition, Howell (2012) argues that knowledge sharing consist 
of both donating and collecting the knowledge. It implies that the way of transferring 
knowledge is affecting the level of usefulness the knowledge transfer has. Within this 
study, it is shown that there could be significant differences in managerial styles, and 
leadership when making people to share knowledge. Different companies who use 
different managerial styles are more or less successful to encourage their workers to 
help each other. These are motivational forces, which could be linked to the study by 
Galia (2007); shows that reward systems could upset the harmony within a group. The 
result shows that reward system makes people less eager to share knowledge with 
other, due to own financial desire.  

Knowledge management literature by Rupak, William, Greg, & Paul (2008) show that 
there is a distinguishing between Declarative Knowledge which means knowledge 
regarding facts and objects explaining what to do whilst the other type of knowledge is 
Procedural Knowledge which consists of knowledge regarding the cognitive process of 
how something can be achieved.  



 

 

Thomke & Fujimoto (2000) present two approaches that are crucial for optimizing 
project performance. One of the approaches is known as project-to-project knowledge 
transfer. This method is aiming to develop the information flow between projects 
where the number of mutual faults could decreased, and ultimately develop a long-
term system where is time is saved. Another perspective by Burgess (2005) shows that 
knowledge sharing could be time consuming and indirectly forces individuals to spend 
less time on other work tasks. Thus, the top management should make it clear for 
project managers to what level knowledge sharing is important and create scheduled 
time for such tasks. 

Due to top down orders of communication, teams tend to be less motivated to 
communicate with each other sideward. Knowledge is only shared in formal group 
gatherings. In contrast, companies who encourage bidirectional way of communication 
tend to favor horizontal as well as the vertical knowledge sharing. When there is a 
strong hierarchy in a company, individuals tend to be less motivated in sharing 
knowledge, compared with when having a more open dialogue with your 
mangers/leaders. In fact, knowledge is more easily shared when reducing hierarchal 
levels. As a result, better accomplishments are reached when project leaders can work 
closely to his/hers team. In addition, having a more democratic way of taking decisions 
encourages team member to share knowledge, instead of having one person in charge 
of taking this responsibility. Otherwise, team member feels no need to share 
knowledge, because they respect the differences in the hierarchy levels. In summary, 
communication patterns, decision-making, setting goals, motivational forces and 
controlling processes tend all to be better when involving the entire team, not having 
authoritarian commands (Wang & Ko, 2012). Another perspective shows that there is 
a positive relation between personal involvement and knowledge sharing. Feeling 
meaningful raises the level of willingness and eagerness to share ones intellectual 
capital to others (Howell, 2012).  

There are mainly two positively motivation factors that inspires people to share 
information, intrinsic and extrinsic motivations. Intrinsic motivation makes 
individuals perform the work just because it is fun and interesting. Extrinsic factors 
could be defined as the desire of rewards or reaching important goals (Brattström, 
Löfsten, & Richtnér, 2012), (Galia, 2007). Howell (2012) argues that employee 
motivation is one of the most critical barriers to succeed with information sharing. 
Companies who encourage learning and leave room for creativity are more likely to 
have use of people with intrinsic factors, to overcome unclear objectives and work 
tasks. On the other hand, intrinsic motivated people tend to follow their own personal 
goals, prioritizing them higher than the organization’s common goals and objectives. 
These people can get too interested in solving problems where it is not needed, and try 
to run them even a longer period of time than needed. People are motivated by intrinsic 
or/and extrinsic factors. A company should consider the personal differences when 
forming a team and adapt the work depending on what characteristics a specific team 
has. Additionally, trying to implement extrinsic motivations, such as reward systems 
and career opportunities tend to be less good when already having a team motivated 
by intrinsic factors (Galia, 2007). 

When learning is a competitive factor, it is of importance that organizations learn from 
previous mistakes, in order not to lose money in an unnecessary way. To gain long-
term advantage organizations have to learn both in-between projects as well as within 
current projects. In order to achieve such an advantage, companies have to be flexible 
and adaptable regarding learning from experience (Antoni & Sense, 2001). According 
to Howell (2012) technical organizations are in need of storing knowledge within the 
organization, to become competitive on the market.  Organizations have to design a 
system where project information could be transferred within and in-between projects 
and be stored within the functional organization. The aim of structurally transfer 



 

 

knowledge is not only long term oriented, but also short term focused to achieve daily 
goal (Antoni & Sense, 2001). 

The project team does not necessarily have to have specialized knowledge, when the 
functional organization itself is the knowledge bank. Projects are not in need of this 
specialized knowledge in every project, while the functional organization works with 
this knowledge every day and are therefore more appropriate to keep up already known 
knowledge (Antoni & Sense, 2001). 

It is shown that grouping people with different background, skills or experience can 
facilitate the knowledge sharing processes within a team. Cross-functional 
communication is also improved as well as it increases worker involvement and 
thereby their personal level of knowledge. A team consists of individuals who all have 
knowledge about different topics. Combining these people takes the sharing of 
knowledge to a new level, where new possible solutions are found. The combination 
opens the mind and creativity in individuals (Galia, 2007). A previous study (Howell, 
2012) shows that combing people, who do not meet on a daily basis, encourages them 
to share information with each other, when they interact on an informal social event.  
This study also shows that people are motivated of rewards, compensation and such 
encourages individuals to share valuable knowledge with others (Galia, 2007). 
According to Valle and Avella (2003) working cross functionally could also lead to 
lower total cost, shorter lead time and superior products when developing new 
products. Being strongly identified with a specific unit within the organization, teams 
tend to be more motivated and eager to share knowledge. Making an entire department 
or even the whole company thinking homogeneously the firm could gain benefits of the 
willingness to share knowledge (Burgess, 2005). 

Knowledge sharing seems to work better when people are autonomous. Feeling that 
work is performed autonomously, results could become more qualitative. 
Organizations that encourages teamwork, facilitates work procedures makes 
individual wanting to share knowledge in a greater occurrence. A friendly and social 
approach to individuals are increasing the enthusiasm of workers, making them spread 
knowledge more pleasurable. Rules and regulations hinder the information flow, when 
people find it too difficult to share knowledge. In summary, to reach best performance 
in knowledge sharing, there is a need of having both intrinsic and extrinsic motivations 
factors (Galia, 2007). 



 

 

4. Research method 

This chapter gives an overview of how data have been collected and analyzed. A case 
study approach is used and data collection method as interviews and questioners are 
described more in detail.  

In this report, a case study is conducted including interviews with the project managers 
at Volvo Cars, observations from their meetings and daily work and also benchmarking 
from another company is performed in order to compare and find similarities and 
differences.  

4.1 Case study 

A case study is commonly used when performing in-depth studies when collecting 
qualitative data. Positively this approach enables the researcher to gain deeper 
understanding of issues holding a higher degree of complexity. Besides, the researcher 
can go further than quantitate conclusions, to understand behavior of the individual in 
the study (Zainal, 2007). 

Further, Williamson (2002) argues that case studies are used when researching a 
phenomenon in its natural setting, where multiple sources of data collection are being 
used. In order to study and explain a particular phenomenon in-depth, a case study is 
rather useful when answering the questions how and why. In addition to this, complex 
situations can be explained in a way that gives the researcher an opportunity to 
investigate in detail. However, data is collected mostly within interviews, internal 
documents/databases and observations and is a requirement for the researchers in 
order to gather data and draw conclusions (Yin, 2014).  

There are four major approaches when using a case study as a method. These are single 
or multiple cases, with holistically or embedded units of analysis (Yin, 2014). Our 
research is an embedded single case study performed at Volvo Cars, within the 
department of Powertrain. Two units of analysis are investigated; critical factors for 
project success and knowledge sharing among project managers.  

This study aims to investigate which factors are essential for project success when 
developing or updating new products, in this case the powertrain of a car. It also aims 
to answer whether the knowledge sharing is sufficient or not, and how it can be 
improved.  

The first step is to make a current state analysis of how the project managers are 
currently working. This is performed by unstructured interviews with each project 
manager, which is explained more in detail in Chapter 4.2.1. In addition to this, 
questioners are sent to the project managers to evaluate problem areas and to gain a 
holistic view over all the twelve project managers, what they value and focus on. The 
results from the questionnaires are providing a base for the semi-structured interviews 
in order to make the results qualitative. An overview of the research process is 
presented in Figure 9.  



 

 

 

Figure 9: Overview of the research process 

The current state analysis provides a clear view of the challenges the project managers 
are facing and serves as a base for the literature review to more exactly pinpoint the 
problem areas. To investigate these challenges a literature review is made according to 
the current state analysis, to provide information of how these problem areas have 
been dealt with in different situations.  

After the literature review, the project managers are interviewed for the second time in 
a semi-structured manner explained below (4.2.2). The purpose is to gather 
information regarding the specific problems found in the current state analysis.  

Benchmarking of another company is performed and explained below (4.4) with the 
purpose to compare how the same problems are handled in a different situation.  

4.2 Interviews 

Qualitative data is collected from the people who have the competence and knowledge 
to find relevant information to the problems. Interviews are one of the most common 
method to collect qualitative data according to Doody and Noonan (2013). This paper 
also presents and describes how to conduct three different types of interviews, which 
are; structured, semi-structured and un-structured.  

Selected in this study are both unstructured (4.2.1) and semi structured (4.2.2) 
interviews which are explained more in detail below. Both types of interviews have 
been conducted by two researchers with one other participant/interviewee (project 
manager), in a quiet room without interruptions to gain a more relaxed interview and 
increase the probability of receiving answers with better quality. As researchers, it is 
important to be well-prepared before the interview takes place. Having pre-knowledge 
and background studied increases the chances of a more flowing conversation, leading 



 

 

to answers that are more accurate.  These are aspects that are mentioned by Doody and 
Noonan (2013), which is taken into account when planning and performing the 
interviews. Further on the interviews are conducted with notes instead of audio-
recordings, to make the participant feel more comfortable. Usually details could be lost 
when taking notes alone. Since there are two researchers at each interview, this is not 
considered an issue.  

    4.2.1 Unstructured interviews 

The interviews start with open questions, which is useful when gathering information 
about an unknown area of interest. An interview agenda have been used with themes 
of interest rather than specific questions. According to Doody and Noonan (2013) there 
are several advantages using this method such as; the participant are able to talk freely 
about what is important to them, answering more complex questions and also to enable 
the researchers to explore the participants answer more in depth.  

Nine out of the twelve unit project leaders (UPLs) have been interviewed using 
unstructured interviews. Each and one of them have been interviewed once, with a 
duration time of approximately 1 to 1.5 hours. The unstructured interview questions 
can be found in the appendix 1. The unstructured interviews have two main purposes; 
the first one is to gain knowledge and understanding of the current way of working with 
projects, using the tools available in VPDS. The second one is to gain understanding of 
what problems and challenges are most common within project management. 

Since it can be a challenge to analyze these unstructured interviews due to time-
consuming work, the researchers should consider using multiple interview techniques. 
It can also be hard to link each participants answer to mutual conclusions due to the 
open character of the questions. Therefor the unstructured interviews are supported 
with semi-structured interviews explained below (Doody & Noonan, 2013). 

    4.2.2 Semi structured interviews 

These interviews are performed based on an interview guide with specific questions 
that have been formed by the researchers that in turn is based on the current state 
analysis. Semi-structured interviews are used later in the project when having reached 
a level of good control and understanding about the issue. Furthermore, this method 
enables the researchers to discover new areas of interest while performing the 
interview itself, by asking following questions which weren’t initially planned. 
According to Holloway and Wheeler (2010) this interview technique is one of the most 
common methods when gathering qualitative data and at the same time be able to 
clarify complex issues.    

Nine out of the twelve UPL’s have been part of the semi-structured interviews. Each 
and one of them have been interviewed once, with a duration time of approximately 1 
to 1.5 hours. The semi-structured questions can be found in the appendix 2. The semi-
structured interviews have two main purposes, the first one is to complement the 
answer received from the questionnaire and unstructured interviews. The second one 
is to discuss and analyze suggestions and opportunities in-depth, that has emerged 
during the previous data collection.  

4.3 Questioners 

The purpose with the questioner is to gather data from the project managers regarding 
what each of them experience as the biggest challenges in project work. In addition to 
this, making a comparison between them by generating a spider chart for each project 
manager to find common areas that are problematic and what needs to be considered 
to increase the probability of succeeding in a project. The result of the unstructured 
interviews led to a number of questions that all contributed to answering the research 



 

 

questions. 14 dimensions were found when the categorizing of the questions were 
made. Eleven of these has been used to create the spider charts, the remaining three 
dimensions were only used as input to the semi-structured interviews. Within each 
dimension there are four to six questions and the answering scale has been chosen in 
the interval of 1 – 6, where 1 is strongly disagree and 6 is strongly agree, eliminating 
the possibility of answering with a middle number. The scoring of each dimension are 
accumulative from all questions included in that dimension, thus the lowest possible 
score for one dimension are six and the highest possible score are 36. The dimensions 
with less than six questions are complemented with the mean score of the existing 
questions in that specific dimension. At Volvo Cars, 9 out of 12 project managers have 
answered the questionnaires. The same questionnaires were also sent to 13 project 
managers at the benchmarking firm with 100% response rate in order to increase the 
external validity (White & Fortune, 2002). All questions can be found in appendix 3. 
All unanswered questions are given the score 3.5 in order to affect the mean value 
minimally. The questionnaire seeks to gather information about these areas: 

 Critical factors in project success 

 Challenging situations 

 Experiences of critical factors 

 What project managers focuses on 

With the result from these questioners, the researchers are trying to increase the 
internal validity of the study by comparing these results to the existing literature within 
the field. The statistical data gathered from the questioners aimed to help answer the 
research questions by categorizing the most critical steps in project management to 
strengthen other data collected in the study. The results of the questionnaires were 
complemented by interviews.  

4.4 Benchmarking 

Benchmarking is conducted in collaboration with another company in order to 
compare and share ways of organizing project. Areas of interest in project management 
are found and compared between the companies. The goal of the benchmarking is to 
improve external validity of this thesis work. The benchmarking consists of two main 
methods; the first is the same questioners that was answered at Volvo has also been 
sent to 13 project managers at Vattenfall with comparable positions, the questioners 
are described further in chapter 4.3 and can be found in appendix 3. The next step of 
the benchmarking was to preform semi-structured interviews with these project 
managers that are further described in chapter 4.2.2 and can be found in appendix 2. 
Two project managers were interviewed at this company.  

4.5 Data analysis 

In order to analyze the collected data, a process by Williamson (2002) was used and 
the main steps are explained in a simplified way. Several steps need to be considered 
when analyzing qualitative and quantitative data. The researchers have become 
familiar with the steps described by Williamson (2002), which has also been 
appropriate background knowledge when analyzing and categorizing answers that 
have been received from interviews and questionnaires. The steps are briefly presented 
below: 

- Record the data – writes notes during the interview 
- Read through each transcript – analyses the collected data 
- Categorize the data - place data to an appropriate category 



 

 

- Playing with ideas – thinking outside the box 
- Writing notes – organizing the documents in a structured way 
- Conceptually organizing  the categories – make sure categories are 

following a logical order 
- Undertake word searches – search for words that are frequently used 
- Form tentative theories – forming ides and possible future suggestions 
- Ask questions and check ideas – control if the theories are applicable  

Further, the finding have been evaluated and compared to theories within the field of 
interest. Lastly, the researchers answered the research questions. Williamson (2002) 
analysis process have been performed within all of our data collection techniques; 
interviews, questionnaires, benchmarking. 



 

 

5. Findings  

This chapter presents the findings from Volvo Cars Corporation and Vattenfall AB. The 
spider charts in this Chapter are based on the result of the questioners. Most of the 
result are gathered from the un-structured and the semi-structured interviews and the 
spider charts functions as a complement to this data. 

5.1 Current state on project management and knowledge sharing 
at Volvo Cars 

At R&D Powertrain, there is a standardized way of organizing projects. The system is 
called VPDS, Volvo Product Development System. Within this system, there are 
planned gates and milestones, which are compulsory to meet no matter what project is 
in progress. These gates and milestones are set targets, which are to be reached in a 
certain date. Partly to keep up with the time plan but also to ensure that the product 
reaches the required quality. There are different types of milestones throughout the 
projects for verifying software, hardware or prototype building. Failing to meet these 
milestones is more and more severe the longer the project goes on. For example in the 
start of a project the milestones are less prioritized, nonetheless the closer a project 
comes to production start-up the higher priority of reaching the milestones becomes. 
This is due to that production has already planned the production start of the on-going 
project and are idle if the project is not ready to start at the date set.   

One goal of Volvo Cars Powertrain department is to reduce industrialization lead time 
with 15 months. Today this process, i.e. the product development phase, takes about 
35 months, while aiming for maximum 20 months in the future. To be able to achieve 
this, the process should be improved. The reduction affects both the concept and 
industrialization phase. 

There are three objectives that are used to measure project success and has to be 
fulfilled in each project, time, cost and quality. The priority of these aspects differs 
dependent on what stage the project is in, which are considered core values in the daily 
work.  

 

Figure 10: Industrialization project focus 

 

From the start, project managers tend to focus more on cost and quality. Hence, time 
have lower prioritization at early stages of the project start, which leads to disturbed 
time plan. Every time this happens, gates are moved further and further towards the 
SOP (start of production). Ultimately, the timeline becomes more and more 
compressed due to the SOP-date can never be postponed. The more the project gets 
closer to the SOP, the more the time is valuable and cost is no longer as high prioritized 
as before. See figure 11.   



 

 

 

Figure 11: Project process focus 

Controlling these aspects (Figure 11) is important in different ways, for example, 
managing projects with a high focus on time leads to a better result in keeping 
deadlines, reaching SOP in time and lower the time-to-market. On the other hand a 
higher focus on cost leads to more efficient cooperation with suppliers and reduced 
cost. Managing these aspects in a good way affects planning capabilities, production 
start-up precision and more effective project management and project teams. 

Another challenge identified is the communication barrier which makes the interface 
between the concept phase and the industrialization phase problematic. In the concept 
phase, goals and cost limits are set. The framework of how much a car should cost is 
limited and should not be changed later on. Technical features are aligned with 
customer needs, where the industrialization phase is designing the details of it. 
Important information that has been investigated in the concept phase stays within the 
concept department when a new project manager continues working with the product 
in the industrialization phase.  

This gap creates uncertainty in the industrialization phase, not only in technical 
specifications, but also in information regarding previous decision-making. Mistakes 
that have previously been investigated might be analysed once again. There is a 
potential to increase the efficiency in terms of knowledge transferring between the 
phases.  The problem is that there are two different project managers in charge of each 
stage. 

Below follows an arrowed illustration (figure 12) of the information flow between the 
concept and the industrialization phase. An idea start of how a future Volvo car is going 
to look like is born within the concept phase. The project manager responsible for the 
concept phase is sitting on a huge amount of knowledge about issues concerning future 
development of the product. This knowledge need to travel a long distance, across 5 
actors, to reach what the project manager is working on in the industrialization phase. 
The communication between the two projects managers is essential for development 
time, cost and quality.  



 

 

 

Figure 12: The barrier between the concept and the industrialization phase 

Currently at Volvo, a way of reducing the time of problem solving is called “task force”, 
which gives the project manager priority in the current problems by a supporting team 
specifically to solve this problem as quick as possible. This is used only in urgent 
situations, for instance when the production start-up is close. 

When project managers are having uncertainties regarding decision-makings, they are 
welcome to present and explain the situation for the executive management who are in 
charge of taking the decision.  This is meeting, called DRM-meeting, is held every 
Friday, and are optional for the project managers to participate. The DRM-meeting 
also gives an agenda which shows what type of problems is handled and at what specific 
time, giving the opportunity to participate in discussions regarding specific problem 
areas.  

There are mainly three different ways of sharing knowledge in the current state. Firstly, 
every Friday a meeting is arranged where project managers are given the chance to 
present current problems in their respective projects. The purpose of this meeting is to 
spread information and knowledge to each other, help solving problems efficiently. 
Some project managers think there are too few opportunities given to participate in 
knowledge sharing activities, or that is has too short duration. Others believe it is well 
designed and believe that the information is shared well. Secondly, knowledge is 
spread through databases for long-term use, which is called lessons learned. 
Information about a specific problem within a project is documented and shared 
within the team. At the end of the industrialization phase, this document contains all 
challenges and opportunities which have occurred during the project. Lessons learned 
are spread across the project team, in order to avoid making the same mistake in the 
next-coming product development process. This is documented knowledge available 
for all time within the organisation. Thirdly, knowledge is also spread via informal 
channels, such as face-to-face dialogues between UPL’s at any time during office hours.  

5.2 Crucial factors for project success at Volvo 

This chapter presents the findings from the case company Volvo Cars based on the 
semi-structured interviews and the questioners. According to the current state at the 
department of Volvo Cars Powertrain, it is believed that project results vary depending 
on a number of unidentified factors, which are found during the unstructured 
interviews. The unidentified factors are presented as eleven dimensions in the spider 



 

 

charts, such as organisation structure, systems and standards, knowledge sharing, 
detail focus, team focus, cost, time and flexibility.  

 The results from the questionnaires contribute to the understanding over the project 
managers’ focus on the eleven dimensions. Spider charts has been made from the result 
of the questionnaires showing what parts project managers focus on when managing 
projects and other parts that they experience as good or bad. Standard deviations have 
also been included in the Table 26 as well as in every Table presenting the questions to 
a certain dimension, to more clearly show the range of the answers from the project 
managers. There are eleven dimensions presented below including definitions.   

 
The results from the questioners also gave other indications over important focus areas 
that the project managers considers high valued for project success. These are team 
building, knowledge transfer and knowledge receiving. Further on, the same project 
managers have lower focus on details and flexibility. Volvos nine participant’s results 
show that there are more differences than similarities between project managers. Least 
spread results are the corners organisation structure, details and time. The figure 14 to 
the left shows the variation among project managers as individuals. The figure 13 to 
the right shows the mean values of all the project managers.  

Organisation-structure 
This dimension describe to what extend the project managers believe the company has 
appropriate organizational structure and routines, to facilitate the daily work in project 
management. There are differences in the way of working, although all project 
managers have the same title and responsibility, yet different roles. Some project 
managers are more or less involved in different phases within the product realization 
process. A high value in the spider charts represents that the project manager’s opinion 
about the current structure in the company is working well. The questions used in this 
dimension are presented in Table 4 with the mean values. 

 

 

Figure 14: Individual spider chart Volvo Cars Figure 13: Spider chart mean value Volvo Cars 



 

 

Table 4: Questions included in the dimension of Organization structure 

 

It is found that some project managers believe there are improvement potentials 
regarding decision paths within Powertrain, which can be understood from the mean 
value 4,3 and standard deviation in Table 4, as well as from a deeper investigation 
during the interviews. Since different managers and team members think differently 
about decisions, for instance, different individuals within the same project are 
perceiving different things having different opinions of how a certain challenge should 
be handled, which is yet another evidence of unclear decision paths. In addition to this, 
the structure of who is in charge of a certain activity can also be unclear. Because of 
this it becomes even more unclear what the common goal is for the team involved in 
the PD, when all members are spread across different departments and locations 
within the company. 

Organisation-systems and standardized-work 
This part clarifies how the project manager's experience the existing project 
management system and methods used in the organization. A higher value means a 
higher satisfaction regarding these systems and methods. The questions used in this 
dimension are presented in Table 6 and with the mean values. 

 

 

 

The standardized work dimension provides a view of how much the project managers 
use the current standards for managing each project. This includes for example; 
problem solving procedures or tools in the product development system. A high value 

Table 6: Questions included in the dimension of Organization 
systems 

Table 5: Questions included in the dimension of Standardized 
work 



 

 

means that the project manager uses these standards a lot. The questions used in this 
dimension are presented in Table 5 with the mean values. 

There are different systems within the department of powertrain that help project 
managers to fulfil and mange projects. VPDS is one of them where it has not been found 
any major problems in its current state. Milestones and gates are checkpoints within 
VPDS, which facilitates the process during the PD. Further, it is rather easy to 
determine whether a gate/milestone is approved or not. Still, even if it does not fulfil 
all requirements at one specific gate/milestone, mangers can bring recommendations 
to continue with the PD process to the next stage solving the remaining problems later 
on, presenting them to the executive team that holds the responsibility for all the gates 
and milestones. 

Having checkpoints creates opportunities for the UPL to gather team and organisation, 
with the purpose to evaluate the progress of the project.  

Knowledge-transfer  
This dimension aims to give an overview of how much emphasis the project manager 
puts on making sure that others receive information/knowledge that might help them 
in their respective projects. A high value means that the project manager focuses on 
sharing information to others. The questions used in this dimension are presented in 
Table 7 with the mean values. 

Table 7: Questions included in the dimension of Knowledge transfer 

 

 

From the interviews it is found that all project managers within Volvo powertrain are 
obligated to share knowledge describing challenges and opportunities from previous 
projects in lessons learned, as a part of the VPDS system. Currently, knowledge sharing 
between projects occurs on both formal and informal basis. The formal way of sharing 
knowledge via for instance lessons learned documents is shown to be rather inefficient 
to some project managers according to the results of questions in Table 7. In order to 
find and use this information the project managers requires a lot of time to search in 
the databases. There is a standard of how this procedure works and how knowledge is 
being registered. Yet, managers register knowledge in the lessons learned material in 
different ways by focusing on some problems more or less. Knowledge learned in 
previous projects is useful for any project manager who runs similar projects in any 
time. It is therefore important to take part of previous learned lessons, in order to 
minimize the number of faults in the next coming project.  

Currently it is hard to find specific technical information due to that the categorisation 
of information is project wise. The other way of sharing information at the powertrain 
department is the informal way, where it is each project manager’s own responsibility 
to share important knowledge with others. Knowledge is therefore randomly shared 
and no system is followed, nor documented. Because of the project managers are often 



 

 

out of office the chance to meet with another project manager informal at the office are 
rather small.  

Knowledge-receiving 
This dimension shows how much the project manager uses the information/knowledge 
shared by others. The way of receiving can be both personal or by the use of databases. 
A high value means that the project manager uses others information a lot. The 
questions used in this dimension are presented in Table 8 with the mean values. 

Table 8: Questions included in the dimension of Knowledge receiving 

 

 

Using shared knowledge tend to be more important for newcomers and project 
managers with less experience. Project managers with many years of experience tend 
to prioritize other work tasks than taking part of knowledge shared by others from the 
lessons learned material, because they already know what to do and how to do it.  These 
managers instead often use own experience and knowledge gained from previous 
experience. Information that exists in the lessons learned material is compulsory to 
take part of; still managers choose to ignore the importance of this. It is only done 
hastily, just to confirm it is done administrational. According to the results from both 
the questioners and the interviews the knowledge from the lessons learned material 
can be both hard to find but also difficult to interpret, especially regarding highly 
complex technical issues.   

Concept-industrialization 
This part shows how the project managers experience the interface between 
concept/industrialization. In addition, it includes how well information from the 
concept phase reaches the industrialization phase or how well the information 
exchange works between the phases. A high value means that the interface works well. 
The questions used in this dimension are presented in Table 9 with the mean values. 



 

 

Table 9: Questions included in the dimension of the interface between 
concept/industrialization 

 

 

According to the results from the questionnaires, most of the project managers believe 
that they have to perform unnecessary work, due to decisions made in the concept 
phase. Some project managers have been given the opportunity to work in the concept 
phase as well as the industrialization phase. They are therefore entering the 
industrialization phase with broader knowledge about the product than others of their 
colleagues who have not been involved in the concept phase.  

Some alternatives regarding the product design might be evaluated more than once 
because there is a lack of communication between these two phases. Currently there is 
an overlap between the phases, yet mostly when the complexity of the product is very 
high.  The purpose is to prepare the project manager in the industrialization phase by 
being involved from the concept phase. 

Generally, from the UPL’s at Volvo it is found that there are mainly two advantages 
when increasing the overlapping of employees between the concept and 
industrialization phase. Firstly, better understandings of decisions made during the 
concept phase are achieved. Secondly, the project has a more accurate focus at early 
stages by using knowledge from the industrialization team, in order not to waste time 
developing unnecessary ideas, which are not finalised at the end of the project anyway.  

It is also found that some managers prefer to have the overlapping activities during a 
longer period, meaning that the project manager from the industrialisation phase is 
involved in the late activities of the concept phase. The reason for this is to detect risks 
earlier, which might cause problems later on, increasing the possibilities of making 
accurate decisions leading to reduced number of re-design in the industrialisation 
phase.  

Few project managers have been responsible for both the concept and industrialisation 
phase. This means that the same project managers is responsible for the entire PD 
process and thereby no hand over is required. 

Details 
This dimension shows to what extent project managers tend to focus on details when 
working in projects. For instance technical detail solving procedures, need of 
controlling decisions that are determined in the project and if there is time enough 
doing this. A high value represent a higher focus on details. The questions used in this 
dimension are presented in Table 10 with the mean values. 



 

 

Table 10: Questions included in the dimension of Details 

 

 

Some participants believe that spending time on details are time consuming and that 
project managers tend to lack knowledge in some complex technical aspects. 
Therefore, details should be left to the ones who are actually involved in technical 
problems on an everyday basis, i.e. the project team. On the other hand, other project 
managers believes that being involved in details increases the possibility of finding the 
right technical solution from the beginning by carefully selecting a certain solution cost 
could be reduced.  

Generally it is believed by the UPL’s that detailed focus is important to some extent, 
for instance being involved in the teams’ problem solving process increases the 
understanding and gives better basis to make the right decision. This also increases the 
trustworthiness from team members towards the project manager. Neglecting details 
and potential problems instead leads to a decreased level of well-being within the PD 
team. Thus, details are important but cannot overrule the holistic perspective.  

Team 
This dimension shows to what extent project managers tend to focus on team spirit 
and teamwork when managing projects. For instance, it could be a measure of to what 
extent the project managers are involved in the team solving procedures. A high value 
represent high focus on team-oriented well-being. The questions used in this 
dimension are presented in Table 11 with the mean values. 



 

 

Table 11: Questions included in the dimension of Team 

 

 

Most of the project managers strive for an open climate within the team to make the 
communication open regarding both severe and simple problems. Furthermore, these 
mangers put a lot of effort in solving problems, by arranging meetings with all involved 
personnel as well as having meetings with individuals one at the time, in order to 
assure that all aspects are covered.  

Cost 
A measure of how well project managers believe the project is budgeted in an 
appropriate way, i.e. if there are resources enough when accomplishing a project. In 
addition, it is a matter of what prioritizing a manger has to consider when taking 
decisions. A high value represents high focus on the cost dimension when managing 
projects. The questions used in this dimension are presented in Table 12 with the mean 
values. 

Table 12: Questions included in the dimension of Cost 

 

 

It is shown that most managers believe that allocation of funds can be an issue for the 
UPLs when handling changes in the PD process. Unnecessary organisational 
procedures, which might take up to 10-20 weeks, is a part of the process when waiting 
for the board to approve funds for a certain activity in PD process. This issue can arise 
several times during a PD process. 

There are only a few managers who don’t think cost is an issue, even though the budget 
isn’t set at the moment. Further, on, these project managers believe this to be a risk 
factor but continue with the project anyway in order to reach deadlines on time.  



 

 

In early phases of a PD process there is need for estimating the cost for the project. 
Some project manager’s experience that this work task demands a lot time and effort, 
when contacting and negotiating with the all parties who are a part of the project.  

Time 
A measure of how well project managers believe the project has an appropriate time 
planning, i.e. if there is time enough when accomplishing a project. It is also an issue 
when prioritizing whether project managers has time to do certain work tasks. A high 
value represents high focus on the time dimension when managing projects. The 
questions used in this dimension are presented in Table 13 with the mean values. 

Table 13: Questions included in the dimension of Time 

 

 

It is found that project managers believe that keeping deadlines is one of the most 
crucial factors for project success. It is also found that the management of suppliers is 
described as a major time consuming activity for the UPL’s.  

For more information regarding focus on time, see chapter 5.1. 

Flexibility 
This dimension describes how well a project manager's believes he/she is flexible, how 
to handle late changes, using creativity when solving problems and to what extent the 
system allows project managers to carry on working even if a certain gate or milestone 
is not fulfilled. For instance, to what extent a project manager can handle uncertainties 
in unclear situations. A high value in the spider chart represents a higher level of 
flexibility that a project managers has, when dealing with late changes, unexpected 
happenings and likewise. The questions used in this dimension are presented in Table 
14 with the mean values. 



 

 

Table 14: Questions included in the dimension of Flexibility 

 

 

According to some project managers, it is not possible to follow standardized work 
methods all the time. Some issues have to be solved outside the standardized way of 
working, in order to reach the SOP on time. Instead, late changes are handled by 
creativity and previous experience. 

Most of the project managers at Volvo cars powertrain are flexible in their way of 
working. However, they find it problematic to handle late changes when they do not 
approve certain decisions, because it brings too much work in a short amount of time, 
when the SOP date is approaching. 

5.3 Crucial factors for project success at Vattenfall 

Vattenfall’s 13 questionnaires results show that there is a lot of variation among the 
project managers. Commonly they tend to focus most on cost, time and teamwork. 
These factors are highly valued by the project managers. On the other hand, they tend 
to focus less on details. In addition to this they feel less comfortable when handling late 
changes and therefore makes them, less flexible according to the scale presented in the 
spider chart.  

 

Figure 15: Spider chart mean value Vattenfall Figure 16: Individual spider chart Vattenfall 



 

 

The Figure 16 to the left shows the variation in results among project managers as 
individuals. The Figure 15 to the right shows the mean values of all the project 
managers. The meanings of all corners are explained in chapter 5.  

The results from the questionnaires by Vattenfall show many similarities with Volvo, 
for example they have a high focus on time cost and team. We can clearly see that these 
crucial factors are more focused than others are. On contrary, there are less focus on 
detail and flexibility.  

Organisation structure 

The questions used in this dimension are presented in Table 15 with the mean values. 

Table 15: Questions included in the dimension of Organization structure 

 

 

Currently Vattenfall are using a specialized group of people to assure that the 
requirements for the project is fulfilled at each gate. In addition to this, they also 
discuss problem areas and possibilities that may arise during the gateway meetings. 

Organisation systems/standardized work 

The questions used in this dimension are presented in Table 17 and Table 16 with the 
mean values. 

  

 

 

Table 17: Questions included in the dimension of Organization 
system/methods 

Table 16: Questions included in the dimension of Standardized 
work 



 

 

It is found that some project process models are not suitable for managing smaller 
projects, which are seen as verbose and ineffective methods. 

Decision meetings with the executive management are held at four different occasions 
per year. It is hard to bypass this system in another way and therefore the most 
common choice is to wait for one of these four sessions.  

All gates and milestones are controlled with a high level of strictness. Nothing passes 
by without being completely approved by the executive management, who are in charge 
of how the progress of the project is presented. 

Knowledge transfer 

The questions used in this dimension are presented in Table 18 with the mean values. 

Table 18: Questions included in the dimension of Knowledge transfer 

 

 

Currently, lessons learned material are send to the customers’ database and cannot be 
found in Vattenfall’s internal systems.  

The knowledge sharing activities are generally spread via personalized knowledge 
sharing between project managers, either informal or formal with group meetings and 
forums. 

Knowledge receiving  

The questions used in this dimension are presented in Table 19 with the mean values. 

Table 19: Questions included in the dimension of Knowledge receiving 

 

There are mainly two ways of sharing knowledge between project managers. Firstly, 
every second week there is a session where one project is presented for the other 
members who attain the meeting. Secondly, every third week a workshop is arranged 
with a specific theme where a certain issue is discussed. 

Concept-Industrialization 

The questions used in this dimension are presented in Table 20 with the mean values. 



 

 

Table 20: Questions included in the dimension of the interface between 
concept/industrialization 

 

 

In difference from Volvo Cars, Vattenfall has the same project manager throughout the 
whole project, i.e. the PD process. Most of the 13 project managers find no major issues 
in the interface between different stages in PD process, which is also strengthen by the 
two interviewees.  

Details  

The questions used in this dimension are presented in Table 21 with the mean values. 

Table 21: Questions included in the dimension of Details 

 

 

Being involved in technical details could be an advantage by gaining a broader decision 
basis. On the other hand a disadvantage if lacking the holistic perspective. Managers 
who have technical background in any area, tend to be more involved in details 
regarding his/hers field of knowledge.  



 

 

Managers believes that details should not be the focus for a project manager that 
instead should be handled by project team. A tendency for new project managers is to 
go too much into details, especially when these managers have a background within a 
technical area. Details tend to consume unnecessary time during meetings as well.  

Seldom, when managers have good knowledge within a certain field, they could 
perform the work themselves rather than delegating this work task to the team 
members because they experience that this way is more time efficient and effective.  

Team 
The questions used in this dimension are presented in Table 22 with the mean values. 

Table 22: Questions included in the dimension of Team 

 
 

Project managers argues that team spirit is the most important success factor and leads 
to better performance in both time and cost. In addition, they also argue that every 
project is an assignment for the entire team. Therefore, it is believed that team 
members are involved in each other’s challenges and daily work activities, in order to 
increase the holistic view of the project, eliminating silo thinking. In this case, the 
project manager’s major responsibility is to make the team aware of each other’s 
problems, making them work and solve problems together.  

Cost 
The questions used in this dimension are presented in Table 23 with the mean values. 

Table 23: Questions included in the dimension of Cost 

 
 

Findings regarding cost can be found from the questioners in Figure 16 and 15, which 
shows that this dimension is highly focused among project managers at Vattenfall. It 
is also found that cost is experienced to be an issue when running projects. No major 
findings has been found from the interviews. 

Time 



 

 

The questions used in this dimension are presented in Table 24 with the mean values. 

Table 24: Questions included in the dimension of Time 

 
 

Findings regarding time can be found from the questioners in figure 16 and 15, which 
show that it is important to meet deadlines and reach milestones/gates on time. Since 
Vattenfall is designing nuclear power plants among other products and facilities, 
quality is prioritized, which makes the time plan flexible because every step in the 
development process has to be 100% done before continuing. 

Flexibility 
The questions used in this dimension are presented in Table 25 with the mean values. 

Table 25: Questions included in the dimension of Flexibility 

 
 

The systems and procedures are very hard regulated leaving less room for flexibility, 
such as late changes. All decisions have to pass through the executive management for 
approval.  

The organizational structure does not allow much flexibility in terms of how to work 
with late changes in the project 

5.4 Findings Volvo Vattenfall 

The result from the questioners from both Vattenfall and Volvo are presented in the 
spider chart below. The biggest difference can be seen in the categories, flexibility, 
knowledge receiving and details.  



 

 

 

Figure 17: Spider chart mean value Volvo/Vattenfall 

The mean values of all the categories are presented in table 26 below to more clearly 
illustrate the differences between the companies. The standard deviation is also 
presented in order to show how similar the answers have been from the project 
manages in relation to each category. 

Table 26: Categorization mean values and standard deviations 

 
 

 

 

 

 

 

 

 

 

The complete questionnaire can be found in appendix 3 with all the questions 
answered by the project managers. Presented below are two tables the questions with 
highest and lowest ratings from the project managers in bot Volvo and Vattenfall. In 
table 27, the questions with the highest ratings are shown and in table 28, the questions 
with the lowest ratings are shown. As described in chapter 4.3 the answering scale has 
been from 1 – 6 meaning that the highest possible rating are 6.0 and the lowest possible 
rating is 1.0. 

Table 27: Highest rated questions 

 Volvo Cars Vattenfall 
 Mean Std.Dev Mean Std.Dev 
Organization structure 27,9 3,8 26,1 4,0 
Organisation-systems/methods 23,8 5,7 22,1 3,8 
Knowledge transfer 25,8 4,5 25,0 3,6 
Knowledge recieving 27,3 5,4 23,0 4,1 
Standardized work 25,3 3,9 23,4 4,2 
Interface Concept/Industrialization 22,6 4,1 24,5 4,4 
Details 21,2 2,7 18,5 3,2 
Team 28,0 2,4 27,9 2,6 
Cost 26,9 3,1 26,7 3,1 
Time 26,7 2,3 26,6 3,3 
Flexibility 23,7 3,9 19,7 2,1 

Questions with the highest ratings Volvo Vattenfall 
I find it important to pass deadlines, i.e. gates and milestones on 
time 

5,5 5,4 

I have a high focus on quality when taking decisions 5,6 5,1 
The project planning is essential for project success 5,3 5,3 
I prefer talking to people face to face rather than sending mail 5,3 5,2 
I have clear objectives/goals in my project 5,1 5,0 



 

 

Table 28: Lowest rated questions 

 

The remaining three dimensions that were not presented in the spider charts are 
presented below in Table 29 and Table 30. These questions are the result of the 
authors’ findings from the unstructured interviews at an early stage. 

   

 

 

 

The dimension called introduction are classified as important questions but not 
appropriate for the spider charts. In this dimension it is clear that quality is one of the 
most important factor for both Volvo and Vattenfall. Another result is that project 
managers believe that knowledge sharing is important to the company even though it 
is time consuming. 

The dimension called motivation are related mostly to motivational forces and top 
management support. It is clearly shown that intrinsic factors are more motivational 

I have a high focus on cost, when taking decisions 5,1 5,0 
I have a high focus on time when taking decisions 5,3 4,7 
I have use of knowledge that has been shared by others 5,3 4,6 

Questions with the lowest ratings Volvo Vattenfall 
I can easily find the information I’m looking for in knowledge 
sharing databases 

2,7 2,8 

I solve technical problems without consulting my team 2,6 1,3 
I often use knowledge gained from our knowledge sharing 
databases 

3,1 2,6 

Cost is not an issue when managing projects 2,5 1,5 
Late changes are easy to deal with 3,6 2,7 
Sharing knowledge via systems/databases works efficiently 3,6 3,0 
I have enough time to be involved in solving problems related to 
details 

3,5 3,0 

It’s easy to handle late changes in the project plan during the 
project 

3,7 2,6 

Table 29: Questions included in the dimension of motivation 
and opportunities 

Table 30: Questions included in the dimension of 
Introduction 



 

 

to the project managers than extrinsic factors. Also project manager’s states, during 
the interviews, that having support from the top management is one of the most 
important when managing projects. 

The dimension called Opportunities are related to potential improvement areas in 
project management. A clear area of improvement is to work more closely to the 
concept phase, both to gain more information but also to shorten the PD lead time.  



 

 

6. Analysis and suggestions 

This chapter consists of two major parts, where analysis is made of the found crucial 
factors for both Volvo Cars and Vattenfall AB. Chapter 6.1 includes analysis of findings 
based on the questioners and the interviews conducted with the project managers. 
Chapter 6.2 analyses the identified key from the findings in Chapter 6.1 and provides 
suggestions for improvements.  

6.1 Analysis of crucial factors for project success 

Below all dimensions of the spider charts results are analysed in detail. The spider 
charts between the two companies show similar patterns, regarding some of the 
dimensions. For instance, time, cost and team dimensions are almost identical, which 
confirms that most of the project managers think the same regardless of company. On 
the other hand, the differences can be seen in the dimensions of flexibility, detail, 
knowledge receiving and interface between concept/industrialization.  

Organisation structure 

Besides that time, cost and quality are frequently mentioned as a measurement of 
project success in the literature (Berssaneti & Carvalho, 2015; White & Fortune, 2002; 
Gemünden, 2015) it is also clearly stated in Volvo cars powertrain that the same factors 
are a measurement of project success.  

Since it is mentioned by several sources (White & Fortune, 2002; Sedighadeli & 
Kachouie, 2013;  Belassi & Tukel, 1996; Ismail, Leow, Yong, Abdul-Majid, Thwala, & 
Ajagbe, 2012) in the literature that clear objectives is a crucial factor for project success, 
Volvo cars powertrain and Vattenfall should consider this aspect as an important factor 
to handle in the everyday work. The result from the questioners indicate that this factor 
is working well in its current state. However, this opinion is not commonly shared 
among all project managers. Since some project managers have mentioned issues 
regarding this field, some details within the structure could be improved. For instance, 
the decision paths are in some cases unclear, because different information is given to 
different UPLs and their subordinated.  

For successful project management, both clear and common objectives are necessary; 
it could be an advantage to gather all involved team members at one location. It may 
not be optimal to group together every day, nor is it optimal to just meet once a week 
in a formal meeting because a formal meeting is limited to a certain agenda and leaves 
no room for open discussion. Thus, gathering once or twice a week and working 
together as a team can create more flexibility which increase the knowledge sharing 
among the team and creating more clear objectives within the team.  

Organisation-systems/standardized-work 
Even if the VPDS system tend to satisfy most of the project managers, there are still 
hidden risks in the system. For instance, gates/milestones that allow project managers 
to continue with non-approved projects. This means that some managers can actually 
continue with a project even if all work tasks are not 100% done, which brings risks 
later on in the project to not being able to meet the start of production. Generally, 
project managers assume that these problems are solved quickly after the gates but in 
some cases, these seemingly small problems might develop to more severe problems 
later in the PD process (Dukovska-Popovska, Sommer, & Steger-Jensen, 2014; White 
& Fortune, 2002). When unexpected problems becomes more severe than planned, 
cost can increase drastically because task forces needs to be used in order to solve these 
problems quickly.  

Within Volvo the work method in the industrialization phase is standardized where 
VPDS is followed, however allowing flexibility for each project manager. This implies 
that Project managers at Volvo may plan and organize the way of solving problems 



 

 

differently, which may be a contributing factor to variation in project results (Joslin & 
Müller, 2014). At Vattenfall there is less room for flexibility, due to the strict control of 
the project procedures. The two systems are appropriate for the respective companies, 
since they are designed to be used for handling high security for Vattenfall and high 
flexibility for Volvo, which gives each approach both advantages and disadvantages. 

The fact that the start of production date cannot be moved makes some of the project 
managers demotivated to report a non-approved gate. It only makes the time plan 
more compressed and extra work in form of additional presentations for the 
organisation who are in charge of the decision-making.  

Some tasks should be allowed to be postponed in the PD process because these tasks 
cannot be performed properly at early stages. Today’s CAE and CAD programs allows 
some work tasks to be performed much quicker and therefore they could be postponed 
(Fixson & Marion, 2012). The possibility of late changes and late design decisions are 
also available which increases the flexibility but at the same time increasing the risk of 
taking hastily decision at the later stages of the PD process. On the other hand other 
tasks should be entirely done before continuing through the gate/milestone with the 
help of Quality Engineering due to the risk of increased costs and unexpected problems 
(Itohisa, 2013). This might be better optimized if some changes were made in the VPDS 
system allowing for these alterations. 

Having stricter controls of the gates and millstones by using an executive group for 
reviewing what has been done and decided between each gate leads to a more secure 
project progression by avoiding mistakes and late changes (Dukovska-Popovska, 
Sommer, & Steger-Jensen, 2014). Furthermore after each gate, if everything is 
approved the project manager can put more focus on what is ahead instead of problems 
from earlier stages, keeping the focus on the right activities. On the other hand it is not 
as time efficient to work in this way because the project manager have to put a lot of 
effort and time preparing for these gate checks and also if the gate is not approved the 
project stops until these specific problems are solved.  

In Volvos case when the start of production date is set which cannot be postponed, it 
is a very high focus on keeping the time schedule during the PD process meaning that 
it is not an option to stop a project completely to solve a specific problem. Instead, the 
organization has a higher tolerance for late changes and flexibility, thus the difference 
in result at the category of “flexibility” in the spider chart presented in chapter 5.    

Knowledge-transfer  
In order to achieve good results and at the same time decrease the product 
development lead time, it's necessary to share knowledge with colleagues helping them 
to achieve better results more effectively. By sharing knowledge project managers can 
avoid doing the same mistake twice, if they pay attention to previous experience, such 
as those from the lessons learned material (Antoni & Sense, 2001; Rupak, William, 
Greg, & Paul, 2008). Project managers also believe that knowledge sharing can 
decrease uncertainties and reduce the number of potential risks within the PD process. 

When having completed the lessons learned material it is important that this in fact 
reaches the other project managers. In order to achieve efficiency in knowledge 
sharing, first thing to consider is the availability of the knowledge and secondly it 
should be easy to find (Wang & Ko, 2012). It could be an idea to discuss the lessons 
learned written material with other UPLs, in order to make it accessible and easier to 
understand for the UPLs’. The purpose of this is mostly to gain a better understanding 
of the procedural knowledge i.e. the “know-how” knowledge as described by Rupak, 
William, Greg, & Paul (2008) because there are many different ways of interpreting 
the written document. Another alternative could be to present newly gained knowledge 
to other UPLs in a seminar-structured way, instead of just assuming that the document 
is read by other UPLs.  



 

 

A risk with informal knowledge sharing is that information goes missing, even though 
most of the project managers are experienced within sharing knowledge via irregularly 
methods works (Antoni & Sense, 2001). 

As described by Antoni & Sense (2001) there is a need for both personalized knowledge 
dissemination and codified knowledge dissemination to make knowledge sharing 
efficient in an organization. The result from the spider chart under the dimension of 
knowledge receiving shows a lower value for Vattenfall, which means that knowledge 
shared by other colleagues are less used during the management of projects. 
Furthermore, this can be related to the lacking of knowledge sharing via databases at 
Vattefall, which makes it harder to find relevant information forcing the project 
manager to be more dependent of meetings/forums and informal knowledge sharing. 
In addition to this, new project managers have to search and find a person who has 
previous knowledge in the certain area of interest, which is time consuming and rather 
inefficient, even if the co-workers are friendly and willing to help.  

Knowledge-receiving  

It tend to be unproductive for some managers to use others lessons learned. A reason 
is that they do not have any use of the information shared, nor time enough to explore 
findings by other managers. A suggestion to share knowledge more efficiently and 
more useful is to have a short presentation of what risks and opportunities that have 
been found in the projects, as mentioned in the section above. Thereby the lessons 
learned material could be more useful and clear for other managers, by giving the 
opportunity for discussion and questions. In turn this leads to cost savings as well as 
decreased lead time (Howell, 2012). In addition to this the project managers has 
already a high workload, and other on-going processes. The priority of going through 
the document is low compared to other activities. 

Because it is hard to find specific areas of interest in the lessons learned material, there 
is a need to improve the categorization of data in lessons learned. As stated by Wang & 
Ko (2012), it should exist a standardized way of registering information in the database 
as well as clear directions for how it should be categorized. In turn, this leads to a more 
efficient way to find the relevant information. In Volvos case, it could be helpful for 
UPLs to be able to sort issue regarding technical problems, instead of sorting by project 
names. For instance, when developing a new diesel engine, one should be able to learn 
all related lessons about diesel engines (not about other fuel technologies) instead of 
searching through all projects. To facilitate the use and learning from this system there 
might be an advantage to create a forum for users where they can discuss and ask 
questions to each other regarding the structure of the system (Wang & Ko, 2012). 
Further, it seems to be a challenge arranging a forum for efficient knowledge sharing, 
when UPLs are working in different stages and projects within the PD process and 
knowledge is usually not relevant at the given moment, which puts even more value 
and importance in doing the lessons learned more effective. 

Concept-industrialization 

The interface between concept and industrialization is the only area perceived higher 
for Vattenfall than Volvo. Since the concept and the industrialization phase have many 
similarities between the two companies, the biggest difference therefore is that 
Vattenfall has the same project manager during the both phases. Despite the fact that 
overlapping and having a higher integration between the phases is contributing to 
shorter development lead time, better control of cost and quality, the found differences 
indicate having the same project manager lead to an advantage in management of 
projects (Irons, 2013). 

The interface between the concept and the industrialization phase is problematic 
according to both the questionnaires and the interviewees in this study. This interface 
is seen as a major opportunity for improvement in project success. The literature also 



 

 

confirms that sharing knowledge between PD stages could shorten product 
development lead times as well as increase the efficiency among the project managers 
(Itohisa, 2013).  

Being in charge of the same type of projects/activities or working in the same phase of 
the PD process repeatedly, increases the efficiency of managing those 
projects/activities as well as gives the project manager a strong comfort zone because 
a person develops experience within that specific area. On the other hand, it can be a 
challenge having one project manager during the whole project because it requires a 
broader knowledge considering the entire PD process, which leads to a more 
comprehensive introduction period. Due to the fact that a project manager is away for 
a longer period of time, meaning that a project manager is first working in the concept 
phase where a certain mind-set is required with a more visionary thinking, on the 
contrary, later in the PD process another mind-set is required with faster decision-
making when approaching the start of production date.  

The more a project manager work across PD boarders, the more support is needed from 
specialists and expertise within each phase. However, by eliminating the hand over 
from concept to industrialisation, knowledge is preserved within the team and the 
project managers has greater control over the product. It may be a struggle changing 
the mind-set, but assures better decisions makings later on. 

According to most of the project managers at Volvo, it is preferred to have a longer 
overlapping period between the concept and industrialisation phase. This is also 
strengthen by Itohisa (2013), who states that overlapping and frontloading is a good 
way to reduce re-designs and furthermore reducing the PD lead time. Based from the 
current state at Volvo, this is mostly used when projects are involving more complex 
technology than usual. There is a lot of possibilities when using overlapping and 
frontloading according to both Project managers at Volvo but also Thomke & Fujimoto 
(2000). Possible advantages could be decreased number of re-designs, increased 
knowledge sharing between the concept and industrialization phase, more efficient 
project focus and decreased PD lead time.  

Even though Frontloading can bring these advantages it does not mean that all 
activities should be frontloaded, but only the once that are suitable. Other activities 
might be more suitable for back loading as described by Fixson & Marion (2012). For 
example, it is of bigger value to have software test later on in the PD process, since 
more accurate tests can be made at that time because of rapid development of technical 
devices/equipment. The other reason is that software cannot be fully tested in an early 
prototype and are in need of late changes when tests that are more accurate can be 
performed. It could be a waste performing unnecessary tests at early stages, when these 
tests needs to be performed again when the prototypes are close to a final version of 
the car. 

By re-organizing the system that controls work activities (VPDS), it could be possible 
to save both cost and time if some activities would be allowed to be postponed. For 
instance, the first prototypes cost more to build than the following ones. Doing simple 
tests at the first stage could be enough at the beginning, since there is a need to do these 
tests again more in detail later on.  

Details 

Some managers argue that the detail focus for them should be low due to lack of time; 
others believe that the detail focus should be high due to the possibilities of cost 
savings, for instance, if a component could be optimized in a certain design task and 
contribute to a saving of 1 SEK/unit, there could be millions SEK saved in the long run 
since that particular component is manufactured for each car. Since both time and cost 
are very high-prioritized factors among the project managers, it might be hard to 
decide to what extent details should be in focus. Therefore, currently it is up to each 



 

 

and one of the project managers to decide how much focus on details one should have. 
According to the results, a good method of decreasing cost can be to be more involved 
in details when time is available. Otherwise, there are more important activities to 
consider such as fulfilling gates and milestones that are critical. Even if an insignificant 
cost is saved in every component or point at issue, there are many possible savings in 
a big scale since thousands of cars are produced.  

Some project managers arrange separate meetings, in addition to the weekly Friday 
meeting, with the team to increase the focus on details by assessing specific problems 
with the intention of finding the best solution. The reason why some managers use 
separate meetings is that there is not enough time to find the right solution at the 
formal meetings with the project team. It might be possible to have a higher focus on 
details when managing smaller projects where a manager is more involved in the hands 
on activities. On the other hand, in larger projects it seems to be more coordination of 
roles with more people involved and less time for handling details. This is also 
strengthened by Sedighadeli & Kachouie (2013) when arguing that putting too much 
focus on details of a specific work task leads to a decreased performance. Further, 
removing the authority from the team members decreases the trust and creativity 
which in turn leads to a loss of motivation, well-being and project success (Brattström, 
Löfsten, & Richtnér, 2012). Even though details are important for the project success, 
it must not take over the holistic perspective for the project managers, instead this 
should be delegated to the project team. There are many components to design and 
construct, keeping in mind that the finished product is a car, not a detail. 

Since some project managers arrange meetings in order to discuss details to create a 
good basis for decision-making, there are possibilities in saving not only cost by 
generating creative solutions, but also time within the PD process can be decreased. 
The entire PD lead time could therefore be reduced due to a decreased number of re-
designs or unexpected complications. Project managers also think that it is important 
to have efficient meetings with clear agendas to avoid going too much into details and 
instead keep the focus on the right things, which is strengthened by Gemünden (2015). 

Team 
Team focus tend to be a factor that is of importance for both Vattenfall and Volvo, 
which was found in both the questionnaires and interviews. Interviewees describe the 
team factor as very critical for project success, yet not many sources from the literature 
review show the same tendency (Ismail, Leow, Yong, Abdul-Majid, Thwala, & Ajagbe, 
2012; White & Fortune, 2002). The researchers still believe this factor has a great level 
of importance, in order to make teams work efficiently and feel harmony within the 
organisation. By having a long-term mind set, team members feel trustworthiness and 
belonging to the product and organisation, also to increase the feeling of belonging to 
what is achieved as a team. These factors make the team spirit important; making 
project managers aware of this fact increases the chance of an increased profitability 
and efficiency in the organisation.  

When a project manager solves other team members work tasks without including 
them in the process it might be done a little bit faster, but this has some disadvantages 
too. For instance, not involving team member in work tasks regarding their own 
responsibility areas leads to a decreased trust and feeling of belonging from the team 
member towards the project manager (Krot & Lewicka, 2012; Brattström, Löfsten, & 
Richtnér, 2012). In addition, the knowledge of the team does not develop if not given 
the chance to gain experience. It would in this case be more efficient in long term to 
work this task together with the team member and invest some time to share 
knowledge that can be used later on for the whole team. 

Cost 



 

 

According to project managers a Volvo, cost estimation is a factor that consumes a lot 
of time, there could be changes done within this specific activity. Since almost all the 
projects cost more than the original budget allows, a possible improvement could be to 
spend less time negotiating (looping cost suggestions) with suppliers and other 
involved parties and instead continuing with the following activities in the project. This 
would thereby decrease the entire PD lead time, saving both cost and time in the long 
run. In addition to this, market opportunities increases by meeting customer demands 
faster (Tyagi, Choudhary, Cai, & Yang, 2015).  

Time 

Volvo Powertrain cannot rely on the current way of working, in order to reach the goal 
of 20 months product development lead time. From the literature it is found that 
frontloading and overlapping is used to decrease the total PD lead time by focusing on 
the early stages (Thomke & Fujimoto, 2000; Itohisa, 2013). Frontloading means that 
a higher emphasis is put on the early product development process, from the concept 
phase where the budget and resource allocation should have a higher focus and more 
time and funds should be spent. Overlapping involves personnel and knowledge from 
the industrialization phase earlier and the industrialization phase begins earlier.  

By having focus on time from the start of a project with a well-made project plan, late 
changes can be reduced because potential risks are identified and handled as soon as 
possible, i.e. not postponed (Dvir, Raz, & Shenhar, 2003; Fixson & Marion, 2012). As 
many project managers in both Volvo and Vattenfall mentioned, time is the most 
crucial factor, keeping deadlines could lead to a decreased number of uncertainties in 
later phases of the PD process.  

By using frontloading and overlapping, knowledge from the engineers in the 
industrialization phase can be used to put further emphasis in the manufacturability 
of the product which contributes and gives major opportunities of decreased re-design 
later on in the PD process (Itohisa, 2013; Vandevelde & Dierdonck , 2003). This can be 
viewed as Design for Manufacturing and Assembly and is mostly applicable for the 
project engineers. However, there is another opportunity at UPL level which is more 
related to the product features. Having expertise from the industrialization 
collaboration with the concept phase can assess the need and requirements of the 
attributes and features of the product, which in turn could lead to a more smooth 
industrialization phase, decreasing the PD lead time, at the UPL level instead of being 
forced to re-design from significantly earlier stages (Howell, 2012; Fixson & Marion, 
2012).  

Flexibility 

Having a higher flexibility in the organization enables the project manager to be more 
creative in his or hers problem solving and daily activities. It is also shown that 
creativity is something that is desired by organizations within product development. 
In addition, this flexibility also increases the intrinsic motivation of the employees by 
giving them more freedom to for instance be more or less involved in technical areas 
(Galia, 2007; Brattström, Löfsten, & Richtnér, 2012). 

Late changes are always hard to handle for project managers and flexibility regarding 
late changes is considered a crucial factor (White & Fortune, 2002). Especially hard 
when project managers do not approve of the changes themselves, it then becomes 
hard to motivate because they don’t believe in it themselves. These reason can be 
caused by external circumstances might change during the PD process, such as 
customer needs, technology development and new environmental regulations.  

6.2 Analysis and suggestions of key findings 

This chapter provides a list of key findings and suggestions for improvement. 



 

 

 Gates/Milestones – There might be risks in proceeding projects when gates 
or milestones are not entirely done, because problems that seem to be easy to 
solve might instead have a big impact on the project later on. Positively it 
increases the flexibility, allowing the project to continue even if details or other 
issues are not completely set. This means that there is a need to have some level 
of flexibility in order to not stop completely and miss the start of production 
date. In summary, flexibility regarding gates/milestones are desired within the 
automotive industry.  

 Lessons learned - Currently searching for specific information from previous 
projects is inefficient, due to the categorization in lessons learned. Based on the 
literature found and the issues experienced by the project managers, it would 
be better having a categorization of knowledge, sorted by technical terms in 
addition to sorted by projects. A project managers who is interested in a certain 
detail or component would be aware of the easiness of finding information and 
would therefore use it more frequently, saving both time and avoid making 
mistakes. This way of sharing knowledge increases the project to project 
knowledge transfer making it more efficient for project managers.  

 Knowledge sharing seminars – By having systematic session in form of a 
seminar or a presentation, project managers could share and discuss 
knowledge with other UPL’s in order to increase the understanding of key 
challenges in within the project as well as advanced technical issues. 

 Frontloading and overlapping - Our results indicates that a longer 
overlapping period between the concept and industrialization phase is 
desirable, which would increase the chance to follow decisions taken in the 
concept phase. This could lead to a decreased number of uncertainties further 
on in the process of the industrialization phase resulting in a shortened PD lead 
time. We have found that there are generally two approaches in how to 
overcome the challenges that this interface brings, these are; to have only one 
project manager throughout the whole PD process or to have an extensive 
overlapping period between the phases, enabling the next project manager to 
contribute in early stages and to gain knowledge regarding decisions made 
earlier in the project. 

 Holistic perspective – A major finding regarding the focus on details is that 
it can, in some cases be desirable if the team is stuck with a problem or a certain 
issue can lead to great improvements in for instance, time, cost or quality. 
However, this must not become more important than the holistic perspective 
for the project manager which could lead to that other important goals are 
delayed.  

 Team & Trust – Since team focus is found as a crucial factor for project 
success, a project manager should therefore act as a coach by giving the team 
members responsibility and trust when performing daily work tasks. In turn, 
this leads to a higher motivation among the team members and at the same 
time enabling more time for other work tasks for the project manager. 



 

 

7. Discussion and conclusion 

This Chapter includes a discussion of the choice of method, how well the validity and 
reliability are achieved and possible shortcomings. In addition to this a discussion of 
how well the findings have answered the three research questions, and lastly the 
conclusions of the study. 

7.1 Discussion of method 

This study has investigated the project managers and their way of working at 
powertrain Volvo cars. The data has been collected from nine out of twelve managers 
at the department and their supervisor, which is the total number of employees at the 
department. Three of the project managers could not participate because of various 
reasons. We believe that this is enough to create a common picture of the opinions at 
the department of powertrain. No data has been collected of their subordinates, which 
could have generated a more extensive view of the situation. 

When comparing different research methods, the case study has been the most 
appropriate approach for our research questions. It has given us the chance to 
investigate the research questions in depth, answering questions of how and what. 
Other approaches, for instance experimental methods, might have led to results that 
would have been observed in practice and thereby could more clearly show the 
outcome of different changes made. This would also need an implementation which 
was not an option for this thesis. Instead, the thesis work that we have presented has 
to be further investigated before an implementation takes place. The fact that the thesis 
work has duration of six months, it could not be possible to try the suggestions and 
receive feedback from them. For instance, if we would be able to have a project 
manager responsible for the entire process, compared to having two different project 
managers as it is in the current situation, we could then measure and compare the 
different outcome in cost, time and quality.  

Further on we have not taken into account that different project managers are having 
different projects. This could bring variations in success factors depending on what 
each project contains. It may lead to a decreased internal validity, on the other hand it 
increases the external validity.  

Even though our impression from the current state analysis indicates a creative 
environment with easy cooperation across departments and faculty boundaries, we 
have chosen to have anonymous questionnaires. This probably has both positive and 
negative effects. Positive effects are that the participants are not revealing any sensitive 
opinions that they might have, for instance towards the top management, which covers 
the moral and ethical aspects. This increases the reliability of the answered 
questionnaires. Negative effects are that some patterns and conclusions goes missing, 
regarding personal backgrounds and individual success factors. Even if the 
questionnaires would be name tagged, we would not be able to draw any major 
conclusions regarding individual success factors. We would only be able to speculate, 
because there are too many factors to consider. For instance, a project manager could 
be successful in a number of projects, while other project managers would fail reaching 
cost and time in other projects. The difference between the projects could for example 
be different technical complexity, customer demands changes and team member 
changes.  

One of the most challenging aspects has been to evaluate and analyse the data 
collected, primary from the interviews. All participants describe a certain activity or 
phenomena differently, which makes it hard for us to decide if they put their emphasis 
on the same issue or another thing that could be similar. Even though we know some 
certain information, we must not ask leading questions, which might affect the 
interviewee’s opinion. In turn, this leads to higher validity in the answers.  



 

 

If we would had attended more meetings, such as knowledge sharing forums, we would 
have had an advantage in forming our questionnaires in an earlier stage in order to 
find out how the knowledge sharing procedures works. The DRM meetings gave us 
some insight in how the decision process looks like, but it did not contribute to any 
input for us to answer our research questions.  

As a part of the benchmarking, it could also have been conducted a comparison 
between different departments within Volvo, using the same methods as the ones used 
at Vattefall. However, this was not an option because of the similarities in the internal 
work system and tools being used within the PD. Instead comparing with another 
company was a request from Volvo, where the aim was to study different aims and 
approaches within the field of project management. 

Since Vattenfall was a benchmarking company we only interviewed two project 
managers because of the distant geographic location and also because we just needed 
to clarify the results given from the questioners.  

We believe that enough information is collected in the theoretical background, to be 
able to analyse the data from the interviews and questionnaires. We also compared 
slightly older sources and articles with newer ones, in order to understand the 
development within this field of study.  

Various sources of data collection have been used to understand and explain the 
product development process in order to answer the research questions found in 
chapter 1.2. It’s of importance to have data holding high quality in order to raise the 
value of the research study. To determine whether a study is trustworthy there are 
some criteria’s that need to be fulfilled. These are reliability and validity which are 
explained below. In order to achieve a high trustworthiness, both validity and 
reliability need to be high (Williamson, 2002).  

There are three possible categorizations when explain validity. Firstly, construct validly 
means to what extend the research have been accurate in finding answers to the 
research questions. Secondly, internal validity shows to what extend the focal company 
actually matches the results found in the study. Lastly, external validity shows the 
degree of how well it could be generalized to other situations facing the similar issues 
(Yin, 2014).  

Validity has been increased by comparing the results from Volvo Cars with the results 
from Vattenfall AB.  

In order to increase the reliability of a study, the researcher can use the so called 
triangulation method. There are mostly two ways of achieving this; method 
triangulation and source triangulation. The former is achieved by using multiple (two 
or more) methods when collecting data about a specific topic, such as interviews, 
questionnaires and observations. The latter is achieved by using multiple sources 
within one method of data collecting, such as information from several scientific 
articles (Williamson, 2002).  

In order to strengthen the reliability of the report we method triangulation have been 
used by conducting unstructured and semi structured interviews, questionnaires and 
benchmarking. This enables us to receive similar answers to one specific question. We 
have been using multiple sources/different articles to strengthen a certain area of 
interest within the literature review. Further on we have been using multiple 
participants in both the questionnaires and interviews in order to achieve more reliable 
data.   



 

 

7.2 Discussion of findings  

7.2.1 What are the most crucial factors for project success? 

The top success factors found in this thesis work are time, cost, quality, team focus and 
knowledge sharing. Time, cost and quality has been found in both our thesis work as 
well as many other articles to be important factors for project success. On the other 
hand team focus and knowledge sharing are not as visible from the articles in our 
literature review, instead it is found to be important for the project managers at the 
case companies in order to reach project success. We believe that companies in today’s 
environment are increasingly people-oriented and more focused on employees’ well-
being. It might depend on that employees nowadays, are more often transferring to 
another employer, which means that it is a competitive advantage for an organization 
to have a better employee well-being in order to be an attractive employer and 
recruiting competent personnel. 

Generally knowledge transfer and knowledge receiving i.e. knowledge sharing, is found 
as an important factor for project success. Not only time and money can be saved by 
this but also the trust and employee well-being can increase because managers are 
helping each other and integrating more with each other, in the long-term perspective, 
this might also eliminate the silo thinking between departments. 

Project managers tend to focus more on the area in which they have their background. 
For example, if a project manager have had his/hers entire career within electronics, 
he/she is probably more interested in new development and issues within that field. 
On the other hand a project manager who is more interested generally in project 
management has probably not as high interest in specific details. This means that a 
project manager is more or less focused in certain areas, which can explain the 
deviations in the individual spider charts. 

All of the found statements regarding crucial factors for project success within the 
literature are also found in the data collection at Volvo Cars and Vattenfall.   

7.2.2 How can these factors contribute to a successful project outcome? 

Compared to Itohisa (2013), overlap in his article describes overlapping of processes. 
At Volvo, the meaning of overlap only involves the project managers to follow the 
concept decisions procedures to increase his/hers awareness of the project. Knowledge 
is not only lost between the phases in a horizontal manner, but also vertically. It is as 
important to share knowledge between the engineers within the concept phase, as it is 
to share knowledge to the next coming sequences in the PD process. A person who are 
involved from the beginning of a PD process can also take more responsibility of 
decisions being made at that stage. This person might feel more ownership and 
participation of the particular product, increasing the quality of its entire development 
process. This might make a project manager take more responsibility and eliminate the 
sequential thinking where the philosophy is “I just have to finish my own part”. Instead 
project managers think holistically in order to facilitate for the next coming work tasks.  

In this thesis, frontloading and overlapping of interfaces is found to be a way and key 
factor to decrease the total PD lead time. In addition to this it can be used to reduce 
mistakes and re-designs later on in the PD processes. However, to be successful with 
this, there has to be support from the top management because employees within each 
phase of the PD process might only see their own needs and lack the holistic view. They 
might only see a higher workload as an effect of this change, while in fact the total PD 
lead time are being decreased. 

At early stages of the report during the current state analysis we found that there was 
a large difference in focus between cost and time depending on where in the PD process 
a certain decision should be made. Later on during the questioners and interviews, 



 

 

these findings turned out to be not as clear as expected. This might depend on that the 
questions in the questioners were misinterpreted or that the project managers 
answered in a way that they think it should be. 

When having strong standardized procedures for project management it could be 
either positive or negative for a specific person. If a person tend to be creative and 
driven he/she might also find it hard to accept certain rules and regulations within the 
organization when working in project. Too many guidelines become therefore a hinder 
for this person. On the other hand, we believe it is rather good and efficient having a 
system and a standardized way of working when coming to individuals who tend to 
find it hard thinking outside the box, especially when handling complex technical 
problems. There should be a system which should help a manager to be successful in 
any project, yet not too much so the person in question becomes unable to take own 
decisions or actions. Therefore, there should be guidelines to follow if desired. Given 
the fact that many project managers act and think differently, they shouldn’t be forced 
to use a system in a full scale, just because the top management desires.  

7.2.3 How can project managers decrease the product development lead time by 
sharing knowledge? 

Knowledge sharing has been identified in more recent articles to be of importance for 
companies to stay competitive. The reason that knowledge sharing is seen as an 
important factor for project success at Volvo Cars Powertrain might depend on that 
many projects contain a high level of technical complexity and occurs repeatedly. Using 
previous experiences from other similar projects, can reduce both PD lead time and 
cost by avoid putting resources on problem solving that has already been made by other 
project manages have made in other projects. This makes the knowledge sharing 
essential for project success in this industry. However, it might not always be of use for 
everyone since technology develops and customer demands are changing. Due to the 
rapid development of technology, it becomes more important that knowledge are 
spread quickly and efficient in order to make most use of it.   

Why does not an organizations take advantage of previous experiences and put them 
to practise later on in other projects? It is found that there is a clear need of having a 
knowledge sharing database when working with PD processes. When this database has 
been established in the organization the need of improvement continues and this 
system needs to be user-friendly to that specific organization. Every organization needs 
to design this system based on their own PD processes. In order to make the knowledge 
sharing procedures successful, there is a need for the organization itself to make time 
available for these kind of activities and promoting knowledge sharing activities. 

When staring as a new project manager, the need for advice and guidelines are crucial 
in order to be successful in project management. The better background a manager has 
the fewer mistakes are probably committed. Since all new project managers do 
mistakes, by learning and doing, they could instead be well prepared in order to 
decrease the number of potential risks by reading lessons learned and follow a 
systematic way of managing projects.   

7.3 Conclusions  

This thesis work presents the common challenges that project managers are facing 
within product development projects. Competitiveness is important for all companies 
today, for instance the time to market, quality and cost are some of the many basics in 
achieving project success. Product development (PD) in an automotive business is 
complex where many stakeholders are involved. The product development of a car 
begins in the concept phase, followed by the industrialization phase, ending up in 
production. We found that the PD process can be more efficient when sharing 



 

 

knowledge, focusing on time, team building activities, cost and quality as well as being 
involved in early phases of the process.  

The knowledge sharing in an automotive industry is important, especially when 
developing new products. Mainly, time and cost can be saved by avoiding committing 
the same mistake that another project managers already committed in his/hers 
previous project. The so called lessons learned are found to be inefficient in its current 
state, because it is hard and time demanding to find specific knowledge and could be 
hard to interpret the more complex issues correctly. Therefore, improvements 
regarding the registration of information and user-friendliness are needed to increase 
the use of lessons learned. 

Team focus is another important aspect, which nowadays is described as one of the 
most important factors for success by the project managers. There are mainly to 
advantages having team focus, one is that the team members are trusted making them 
take greater responsibility of a certain work task, secondly, the project managers are 
gaining time to perform other tasks and coordination work that also needs to be done 
on a limited amount of time.  

The detail focus is desired to be kept on a low level for project managers, because 
spending too much time on a certain detail could cause other tasks to be postponed or 
not done properly. This means that unbalance is created within the PD process, which 
brings a risk of becoming delayed in relation to the start of production. However, in 
some cases the project manager need to be involved into details in order to know when 
a decision has to be made to keep the time plan and not to get stuck in a specific work 
task.  This start date is important to meet, in order to keep the factory running and 
avoid disrupting the production.   

Further, the project managers’ involvement level in earlier phases in the product 
realization phase is found to be crucial for project success. The longer the overlapping 
period continues between the concept and industrialization phase, the more 
understanding and knowledge a project managers could receive. The extended version 
of the overlapping approach would be to have the same project manager in charge 
already from the beginning of the PD process, i.e. he/she would be responsible for both 
phases. There are both advantages and disadvantages within these approaches. 
Positively, knowledge would not get lost between the two phases, and decisions being 
made would be controlled and well-known later in the process. Negatively, it comes 
with higher demands on the project manager in terms of changing mind-set depending 
on what phase the project is currently in. 

In order to stay competitive and create possibilities for employees to use their 
creativity, the flexibility of an organization could be crucial. A high technology car 
manufacturer need to be updated towards the latest technology which could meet the 
customer demands. The internal product development system within the organization 
has therefore a need to allow some late changes and flexibility, leaving the opportunity 
to affect the development closer to the start of production. However, great flexibility 
and late changes could result in costly decisions when tasks have to be compressed at 
a late point in order to meet start of production. There is a need to investigate what the 
optimal flexibility is in this kind of business because there is no current guideline 
regarding this. 

This study aims to contribute with guidelines for project managers in product 
development projects to illuminate crucial factors for success and important areas to 
consider when managing projects. Current literature have been compared with 
empirical findings at two companies in the product development industry to show 
similarities and differences regarding important factors for project success. 
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9. Appendices 

 Appendix 1 Unstructured interviews  

INTRODUCTION 

1. Please tell us openly what you are working with? 
2. How do you like it here? 
3. What is motivating you? 
4. What have you been working with before, and how did you end up here 
today? 

 

PROBLEM AREA 

1. How do you think today's work methods are functioning? 
2. What is the weighing between the focus of working procedures and the 
teams well-being? 
3. Do you feel that your project is more or less complex compared with anyone 
else’s projects? 

 

TIPS / RECOMMENDATIONS 

4. What is the most important thing to consider when managing a project? 
5. What do you think of the way UPL's are giving feedback to each other? 
6. What do you think about VPDS Volvo Product Development System? How 
do we make it better? 

OTHER 

7. What do you think of the white board meeting on Fridays? Do you have any 
use for it? 
8. How does the decision-making forum work? 
9. Role models? 
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 Appendix 2 Semi-structured interviews 

Interview Questions 

Organizational Structure 

 What do you think about the organizational structure in its current state? 

 How does it helps or hinder your daily work tasks? 

Organization / system and Standardized Work 

 What is the main reason why it is difficult to find information in the lessons 
learned material? 

 What is the biggest problem when you register the info in the lessons learned 
material? 

 How does todays working methods affect your ability to share knowledge in 
the organization? 

Knowledge transfer 

 Why does some managers share more information than others? Is there any 
standards for how you should share information? Is there any guidance on 
what kind of information that should be shared? How much time do you have 
for knowledge sharing? 

 What are the main difficulties when sharing knowledge to others? 

 In what way is this a crucial factor for the success of the project? 

Knowledge receiving 

 Why does some UPL’s use the lessons learned material much more than 
others? Do you have a need for lessons learned? Do you think it is hard to find 
the information you are looking for? What is the problem with lessons 
learned? 

 In what way is this a critical factor for the success of the project? 

 What are the main difficulties when searching for information shared by 
someone else? 

Interface concept / industrialization 

 What are the specific advantages that you can benefit from being more 
involved in the concept phase? 

 What are the main communication barriers between concept / 
industrialization phase? 

 Would you be willing to manage a project from the concept phase to start of 
production? Do you think there are any advantages in this approach? 

 Are there other problems in this interface in addition to the communication? 

 In what way is this a critical factor for the success of the project? 

Details 

 Why do you think that there is a low focus on details? 

 How much do you get involved in technical issues? What is your degree of 
involvement in detailed matters in the project? 

 How have you perceived this dimension in the questioners? 

 In what way is this a critical factor for the success of the project? 

Team 

 In what way are you trying to help the team in their daily work tasks? 

 Do you try to get involved in the problem solving together with the team? 
Why? 
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 In what way is this a critical factor for the success of the project? 

Cost 

 How would you describe the cost issue in early phase compared to the late 
phase of the PD Process? 

 Explain how the cost is helping or hinder your daily work in its current state? 

 In what way is this a critical factor for the success of the project? 

Time 

 Does re-designs take a lot of time in the industrialization phase? 

 What would the concept phase project managers need from the project 
managers in the industrialization phase, in order to make a better job, i.e. be 
able to reach shorter lead times, Design for Manufacturing?  

 Would this reduce the number of re-designs of the industrialization phase, 
how? 

 In what way is this a critical factor for the success of the project? 

Flexibility 

 How clear are your specifications and goals in an early phase of a project? 
(CLEAR OBJECTIVES) 

 Is this a critical factor? 

 What issues causes late changes? 

 Can you influence and hinder late changes, how? 

 In what way is this a critical factor for the success of the project? 

Generally 

 What is the problem of the bottlenecks mentioned in the introduction chapter 
of the questionnaires?  

 Can we do something to prevent this or to simplify the process? 

 What do you consider the most critical factor for the success of a project at the 
department of powertrain? 

 Do you have any special strategy to succeed in a project that you feel others do 
not use/have? 

 What do you perceive to be the biggest difference between you and other 
UPLs? 

 Is it easy to determine if a gate / milestone is red or green? 
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 Appendix 3 Questionnaire  

Questionnaire 
Response scale: 

1= strongly disagree 

2= disagree 

3= slightly disagree 

4= slightly agree 

5= agree 

6= strongly agree 



 

 

  

NOTE! Mark one number 
for each phase i.e. two 
answers per question 

Early 
phase of 
the            

Late 
phase 
of the           

  
  

NPD-
project           NPD-project   

1 Introduction                           

a 

Even though I am doing 
everything correct, the 
project might fail to reach 
some deadlines 

1 2 3 4 5 6   1 2 3 4 5 6 

b 
The project planning is 
essntial for project sucess 

1 2 3 4 5 6   1 2 3 4 5 6 

c 

Knowlegde sharing is 
essential for this 
department, even though 
it's time consuming 

1 2 3 4 5 6   1 2 3 4 5 6 

d 
The knowledge sharing 
between Project 
managers is sufficient 

1 2 3 4 5 6   1 2 3 4 5 6 

e 
I have a high focus on 
quality when taking 
descisions 

1 2 3 4 5 6   1 2 3 4 5 6 

f 
It's easy to share 
information to someone 
who needs it 

1 2 3 4 5 6   1 2 3 4 5 6 

g 

There are bottlenecks in 
the project process, i.e. 
sub processes between 
two gates or milestones. 
Which one(s)?  

                          

h 
What sub process is the 
least problematic? 

                          

i 
The process lead time 
could be compressed 

1 2 3 4 5 6   1 2 3 4 5 6 

j 
The budget is sufficient to 
the project 

1 2 3 4 5 6   1 2 3 4 5 6 

2 Organization structure                           

a 
The decision paths are 
clear 

1 2 3 4 5 6   1 2 3 4 5 6 



 

 

b 
It’s easy to know who to 
contact when a problem 
occurs 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
Time is being well utilized 
during the project 
process 

1 2 3 4 5 6   1 2 3 4 5 6 

d 

It’s clear whether to 
contact superordinate 
managers, or to delegate 
to the internal team, 
when solving problems 

1 2 3 4 5 6   1 2 3 4 5 6 

e 
The organisation 
encourgaes me to share 
knowledge with others 

1 2 3 4 5 6   1 2 3 4 5 6 

f 
I have clear 
objectives/goals in my 
project 

1 2 3 4 5 6   1 2 3 4 5 6 

3 
Organization 
system/methods                           

a 

There is a clear standard 
of how I should register 
information in knowledge 
sharing databases 

1 2 3 4 5 6   1 2 3 4 5 6 

b 
The personal/informal 
way of sharing knowledge 
works efficiently 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
Sharing knowledge via 
systems/databases works 
efficiently 

1 2 3 4 5 6   1 2 3 4 5 6 

d 

I can easily find the 
information I’m looking 
for in knowledge sharing 
databases 

1 2 3 4 5 6   1 2 3 4 5 6 

e 
Our current internal 
project development 
process works well 

1 2 3 4 5 6   1 2 3 4 5 6 

f 
I can easily decide if the 
milestone/gate is green 
or red 

1 2 3 4 5 6   1 2 3 4 5 6 

4 Knowledge transfer                           



 

 

a 

I contribute a lot with 
tips/experience to other 
project managers 
(excluding Fridays 
meeting) 

1 2 3 4 5 6   1 2 3 4 5 6 

b 
I share my experience 
with my colleagues when 
I learn something new 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
It’s important that my 
colleagues know about 
my current work tasks 

1 2 3 4 5 6   1 2 3 4 5 6 

d 
Knowledge I share is used 
by others 

1 2 3 4 5 6   1 2 3 4 5 6 

5 Knowledge recieving                           

a 
I often take part of other 
project managers advice 
and recommendations 

1 2 3 4 5 6   1 2 3 4 5 6 

b 

I often use knowledge 
gained from our 
knowledge sharing 
databases 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
I usually ask my project 
manager colleagues for 
specific knowledge 

1 2 3 4 5 6   1 2 3 4 5 6 

d 
I have use of knowledge 
that has been shared by 
other project managers 

1 2 3 4 5 6   1 2 3 4 5 6 

6 Standartized work                           

a 
I use standard procedures 
when a problem occurs 

1 2 3 4 5 6   1 2 3 4 5 6 

b 

I often use some internal 
method to increase the 
priority of a task in my 
project 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
I use tools that exists in 
our product development 
system 

1 2 3 4 5 6   1 2 3 4 5 6 

d 
Our product development 
system is helping me 

1 2 3 4 5 6   1 2 3 4 5 6 



 

 

reach the 
milestones/gates on time 

7 
The interface between 
concept/industrialization                           

a 

I'm aware of previous 
desicions made in the 
previous phase of the 
product development 

1 2 3 4 5 6   1 2 3 4 5 6 

b 

I find it easy to discover 
what decisions has been 
made in the previous 
phase of the product 
development  

1 2 3 4 5 6   1 2 3 4 5 6 

c 

I have to perform 
unnecessary work due to 
desicions taken in the 
previous phase of the 
product development 

1 2 3 4 5 6   1 2 3 4 5 6 

d 

It's easy to exchange 
information with the 
corresponding/correlative 
project manager from the 
previous phase of the 
product development 

1 2 3 4 5 6   1 2 3 4 5 6 

e 

The knowledge sharing 
between our phase and 
the previous phase of the 
product development 
works well 

1 2 3 4 5 6   1 2 3 4 5 6 

8 Details                           

a 
I am involved in solving 
techniqal detailed 
problems 

1 2 3 4 5 6   1 2 3 4 5 6 

b 
I let my team solve 
detailed problems 
themselves 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
I am in need of having a 
detailed control when 
decisions are being made 

1 2 3 4 5 6   1 2 3 4 5 6 



 

 

d 

I have enough time to be 
involved in solving 
problems related to 
details 

1 2 3 4 5 6   1 2 3 4 5 6 

e 

I am in need for having 
control over my 
subordinate project 
leaders 

1 2 3 4 5 6   1 2 3 4 5 6 

f 

I prefer to have holistical 
control over the project 
procedures, rather than 
being involved in details 

1 2 3 4 5 6   1 2 3 4 5 6 

9 Team                           

a 
I put a high focus on 
building a good team 
spirit 

1 2 3 4 5 6   1 2 3 4 5 6 

b 
I solve technial problems 
without consulting my 
team 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
I prefer talking to people 
face to face rather than 
sending mail 

1 2 3 4 5 6   1 2 3 4 5 6 

d 
I often bring solutions to 
the problems my team 
are faceing  

1 2 3 4 5 6   1 2 3 4 5 6 

e 

I try to help/influence my 
team by suggesting 
solutions without solving 
the problems 

1 2 3 4 5 6   1 2 3 4 5 6 

## Cost                           

a 
I often have to delay 
decisions due to issues 
regarding cost 

1 2 3 4 5 6   1 2 3 4 5 6 

b 
Cost is not an issue when 
managing projects 

1 2 3 4 5 6   1 2 3 4 5 6 

c 

"Looping" different 
solutions have a big 
impact on the allocated 
budget  

1 2 3 4 5 6   1 2 3 4 5 6 



 

 

d 
I have a high focus on 
cost, when taking 
descisions 

1 2 3 4 5 6   1 2 3 4 5 6 

## Time                             

a 
I find it important to pass 
deadlines, i.e. gates and 
milestones on time 

1 2 3 4 5 6   1 2 3 4 5 6 

b 

"Looping" different 
solutions take too much 
time when solving 
problems 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
I have a high focus on 
time when taking 
descisions 

1 2 3 4 5 6   1 2 3 4 5 6 

d 

I have time to help other 
project managers in their 
projects, in addition to 
my own project 

1 2 3 4 5 6   1 2 3 4 5 6 

e 

I reach the 
milestones/gates with 
fulfilled requirements in 
time 

1 2 3 4 5 6   1 2 3 4 5 6 

## Flexibility                           

a 
It’s easy to handle late 
changes in the project 
plan during the project 

1 2 3 4 5 6   1 2 3 4 5 6 

b 
I can easily adjust my own 
planning when unplanned 
problems occurs 

1 2 3 4 5 6   1 2 3 4 5 6 

c 
When managing projects, 
I prefer flexibility rather 
than structure/standards 

1 2 3 4 5 6   1 2 3 4 5 6 

d 
Late changes are easy to 
deal with 

1 2 3 4 5 6   1 2 3 4 5 6 

e 

It’s easy to unravel 
uncertainties in 
objectives/specifications 
within my project 

1 2 3 4 5 6   1 2 3 4 5 6 

## Motivation                           



 

 

 

a 

It’s of importance to get 
support from the top 
management to perform 
well 

1 2 3 4 5 6   1 2 3 4 5 6 

b 

The top management 
supports me in my 
activities and project as a 
whole 

1 2 3 4 5 6   1 2 3 4 5 6 

c 

Extrinsic factors, such as 
reward systems are a 
motivational factor in my 
daily work 

1 2 3 4 5 6   1 2 3 4 5 6 

d 

Intrinsic factors, such as 
the eagerness and 
willingness to learn 
techniques are 
motivational factors in 
my daily work.  

1 2 3 4 5 6   1 2 3 4 5 6 

## Opportunities                           

a 

A person (mentor) who 
has lots of experience and 
knowledge in general is a 
useful source of 
spreading knowledge 

1 2 3 4 5 6   1 2 3 4 5 6 

b 

I could have benefits of 
the knowledge and 
decisions made in the 
"concept" phase, for my 
further work in the 
"Industrialization" phase  

1 2 3 4 5 6   1 2 3 4 5 6 

c 

Being involved in the 
previous phase would 
help me perform better 
in my own project phase 

1 2 3 4 5 6   1 2 3 4 5 6 

d 

Closer cooperation with 
the previous phase would 
lead to decreased total 
project lead time 

1 2 3 4 5 6   1 2 3 4 5 6 


