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Sammanfattning 

Som en del i Volvo CE:s effektiviseringsarbete är ett mål att korta ned ledtiden för de projekt som 

genomförs i Volvos modell för idéimplementering, “Global Development Process” (GDP). Ett sätt 

att angripa för lång ledtid är ur ett informationsflödesperspektiv. Ur ett 

informationsflödesperspektiv kan informationsberoenden identifieras och vidare kan felplacerad 

information eller icke-värdeskapande information omstruktureras eller elimineras. Examensarbetet 

har koncentrerats på att undersöka möjligheterna att implementera Leankonceptet i 

informationsflödet samt undersöka möjligheterna att introducera en kunskapsmodell relaterad till 

GDP i syfte att minska ledtiden. För att visualisera den information som finns i kunskapsmodellen 

har programvaran Graphviz använts, enligt Volvo IT:s önskemål. Examensarbetets resultat består av 

en beskrivning om hur vi teoretiskt applicerat Lean på informationsflödet samt en modell i Graphviz 

som visar informationsberoenden. Vår slutsats är att Lean kan appliceras på informationsflödet som 

sin tur kan leda till nedkortad ledtid. Vi ser skapandet av en kunskapsmodell och kartläggning av 

informationsberoenden som en mycket viktig del i arbetet men ifrågasätter om Graphviz är det mest 

optimala verktyget för visualiseringen. 
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Abstract 
As a part of Volvo CE’s efficiency program, one objective is to reduce the lead time for projects in 

Volvo’s model for idea implementation, the Global Development Process (GDP). One approach to 

reduce the lead time is from an information flow perspective. In an information flow perspective, 

information dependencies are identified and the information that is misplaced or non-value adding 

can be reorganized or eliminated. The purpose of this thesis is to investigate the possibility to 

implement the Lean concept in the information flow within projects of the GDP and investigate the 

possibilities to introduce a knowledge model related to the GDP in order to reduce lead time. To 

visualize the information in the knowledge model, the software Graphviz has been used, as 

requested by Volvo IT. The result of this thesis consists of descriptions of how we theoretically 

applied the Lean concept to the information flow and a model in Graphviz, visualizing information 

dependencies. Our conclusion is that the Lean concept can be applied to the flow of information to 

shorten the lead time. We consider creating a knowledge model and mapping of information 

dependencies as a very important part of the process but we question whether Graphviz is the most 

optimal tool for the visualization. 
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1. Introduction  

This chapter presents the background, the problem definition, the objectives and purpose of this thesis and its 

limitations. The background is divided into two parts. The first part provides a presentation of the Volvo Group and 

two of its companies: Volvo Construction Equipment and Volvo Information Technology. The second part will 

explain the background of the problem and Volvo’s Global Development Process, which is the core of this thesis. 

1.1 Background of the company 

The Volvo Group is one of the world’s leading manufacturers of trucks, buses, construction 

equipment, marine and industrial engines. The organization of the Volvo Group is shown in Figure 

1, and has in total approximately 110 000 employees worldwide, production facilities in 19 countries, 

and its market covers more than 190 countries (Volvo Group, 2014).  

 

Figure 1. Overview of the Volvo Group. (Volvo Group Annual Report 2011) 

 

Volvo Construction Equipment (CE) is part of the Volvo Group organization and is one of the 

world's largest manufacturer of construction equipment. Examples of products are wheel loaders, 

excavators and dumpers. Volvo CE is internationally widespread, with production facilities in 

Sweden, France, Germany, USA, Canada, Brazil, China and South Korea (Volvo CE, 2014). The 

facilities in Sweden are located in Braås, Hallsberg, Eskilstuna and Arvika. The facility in Eskilstuna 

is focused on manufacturing of powertrain components (axles and transmissions) for Volvo wheel 
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loaders, articulated haulers and motor graders. The components are then delivered to the assembly 

plants around the world (Volvokoncernen, 2014). 

 

Volvo Information Technology (IT) is found under Finance and Business Support in the 

organization of the Volvo Group (Figure 1). Volvo IT adds business value to the customer by 

providing information and IT solutions for the Volvo Group, Volvo Cars and also other external 

customers like Stockholm Stad and Ica. The company has approximately 6000 employees and is 

located in more than 35 countries worldwide (Volvo IT, 2014). 

1.2 Background of problem 

In today’s highly competitive market industrial enterprises like, the Volvo Group, must constantly 

develop new products while reducing their costs in order to maintain and strengthen their position 

on the market. Volvo CE and Volvo IT aims to create a competitive advantage by reducing their 

lead time and therefore also their time to market (TTM), which is the time it takes from a product 

being visualized until it is available for sale. The objective for Volvo CE is to reduce the lead time 

from 36 months to 24 months (Figure 2). 

 

Figure 2. Overview of the planned lead time reduction 

 

The Volvo Group is currently using a model for implementation of new ideas, which is called 

Global Development Process (GDP). The GDP, which duration is corresponding to the TTM, is 

used for implementation of all kinds of ideas, from small changes in an existing process to the 

introduction of new products. The process includes six steps (Table I) and provides a detailed 

description of the activities that will be made in each step of the implementation process (Figure 3). 

Each step includes several goals concerning quality, environment and safety, which need to be met 

before proceeding to the next step. The process is also divided into three classes depending on its 

complexity. Class 1 categorizes the least complex projects while class 3 contains is the most complex 

projects. If the project is classified with a higher class, and thus higher complexity, it will need more 



 

 
3 

time in the process compared to a project with lower class, illustrated in Figure 3. The majority of 

the larger projects, such as the introduction of new products are categorized as class 3. 

 

Figure 3. Overview of the GDP (Volvo Group CSR and Sustainability report 2011) 

 

Table I. The six steps of the GDP. (Volvo Group CSR and Sustainability report 2011) 

1. Pre-Study Project scope is defined by balancing the objectives, requirements on 

development and alternative solutions. 

2. Concept Study Alternative concepts are analyzed and one concept is chosen through 

a process of market studies, environmental impact assessments and 

business requirements. 

3. Detailed Development The solution is defined and approved to be implemented. 

  

4. Final Development Defines the activities that are needed to build, verify, validate and 

improve the product solution. 

5. Industrialization & 

Commercialisation 

Defines how to do the installation, preparation and verification of 

the industrial system needs to be for enabling production. 

6. Follow-up The product is handed over to the line organisation and the project is 

evaluated. 

 

http://www3.volvo.com/investors/finrep/sr11/en/index.html
http://www3.volvo.com/investors/finrep/sr11/en/index.html
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There are currently large quantities of information being documented regarding the working process 

of the GDP model at the Volvo Group. A vast part of the information is currently thought to be 

non-value adding and therefore could and should be reduced in order to reduce the lead time. 

Today, Volvo IT uses several systems to support Volvo CE, which are not compatible. To create 

more business value, Volvo IT needs to improve the way they define and store information. An 

important step in approaching this is to decrease or ideally eliminate inefficiencies and non-value 

adding activities in the large quantities of information recorded and stored within Volvo IT and 

Volvo CE. Within production at Volvo CE, a variety of methods and techniques for measuring 

improvements have been developed over time. Regarding the information flow, there are no similar 

techniques, as for example measurement of lead time, since there is currently no existing knowledge 

model. This leads to that there is no possibility to improve the projects at Volvo CE by comparing 

the information that has been used during these projects, since the information that has been stored 

is too detailed. The lack of a knowledge model leads to difficulty in evaluating if the handling of 

information has been done correctly or if changes should be made. Volvo CE has a need of a 

knowledge model and an improved system in order to reduce their lead time and thereby the TTM.  

1.3 Problem definition 

The lead time for projects in the GDP needs to be reduced from an information flow perspective. 

In this thesis, the following problems have been identified: 

● No existing knowledge model within Volvo CE, and therefore there is no method for 

measuring improvements.  

● No method to identify information dependencies and non-valuable information. 

1.4 Objectives and purpose 

The purpose of this thesis is to suggest solutions which will shorten the lead time within Volvo’s 

GDP. The main objective is to present how the Lean concept can be applied to the information 

flow.  The second objective is to investigate the possibilities to introduce a knowledge model related 

to the GDP. The model will be visualized in the computer software Graphviz, focusing on 

dependencies of information, lead time, workload, status of information and key roles. The choice 

of software program will be evaluated to determine if it should be used in the future. 

1.5 Requirements from Volvo IT 

● Begin the process of creating a knowledge model and implement lean related to the GDP.  
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● The thesis should be written in English, since it is the standard language within Volvo 

Group. 

● Use Graphviz as a visualization tool. 

1.6 Limitations 

● The group has not made any measurements of lead times during the project in 

order to determine whether the suggested solution has given any result. 

● The project has not overseen the entire process of Volvo’s GDP. A vertical 

incision of the process has been made and focus has been on ”Industrialization & 

Commercialisation” (Figure 3). 
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2. Method 

This chapter presents the methodology applied to achieve the objectives of this bachelor thesis. The research approach 

and methods include literature studies, semi-structured interviews, meetings, visualization and method map. 

2.1 Research approach  

In the initial phase of the project, literature studies were made in order to describe and learn more 

about what is already known within the area. The thesis did not use any mathematical or statistical 

numerical data. Therefore, the method that was chosen for the thesis is a qualitative method, as it is 

focused on process, meaning and understanding, using words and pictures rather than numbers to 

describe the results. In a qualitative study, the researchers are the primary instrument for collecting 

and analyzing data, and therefore the data collection can be limited as the grade of collection 

depends on the knowledge of the researchers. The risk of this approach can be human mistakes, as 

misunderstandings, missed opportunities etc. that may occur (Merriam, 2009). 

The thesis could be considered as inductive since the conclusions are drawn from real world 

observations (Björklund & Paulsson, 2003). The research process has resulted in an empiri, based on 

meetings, interviews and observations, which have formed the basis of the background, the problem 

definition and the limitations. The empiri also served as a resource in the implementation of the 

Lean concept and the visualization of the knowledge model. 

2.2 Literature study and internal documents 

An important source of information has been internal documents obtained from the Volvo Group. 

The most important document has been the model of idea implementation, Global Development 

Process (GDP), used by the Volvo Group. Knowledge regarding processes, knowledge models, the 

Lean concept and more, were obtained through extensive studies of literature and research within 

the field in order to meet the requirements of Volvo IT. 

2.3 Semi-structured interviews 

In this thesis, we conducted semi-structured interviews. In semi-structured interviews, the questions 

are prepared beforehand but there is also room for adding additional questions to further explore a 

certain area (Collis & Hussey, 2009). The semi-structured interviews were conducted with Peter 

Wedholm, Application Manager at Volvo IT and Mats Allström, physical system integrator at Volvo 

CE.  
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2.4 Meetings and brainstorming 

On a continuous basis during the project, meetings with Peter Wedholm and Per-Martin Ekman 

have been carried out. To get further insight into Volvo’s GDP, we also conducted a study visit to 

one of Volvo CE production sites in Arvika. There we had a meeting with Per-Martin Ekman, 

process developer and Lars-Gunnar Larsson, who possess great knowledge in the field. On the 

meetings with these employees we performed brainstorming which is a technique for solving 

problems with creative thinking (Rawlinson, 1981). 

2.5 Visualisation 

To be able to create a knowledge model related to the GDP we did the visualization in the software 

program Graphviz (1.02 AT&T Research Labs) since it was requested by Volvo IT. The knowledge 

of this program had to be obtained in order independently create the visualization which was carried 

out by the members of the project group.  

2.6 Method Map 

To generate a better understanding of the various parts of the work process behind this thesis, a 

method map is presented in Figure 4. 

 

 

Figure 4. Method map of the work process behind this thesis. 

http://sv.wikipedia.org/wiki/AT%26T
http://sv.wikipedia.org/wiki/AT%26T
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3. Theoretical framework 

This chapter presents the theoretical framework that has been used for this thesis. The aim of this chapter is to explain 

the definitions of processes, activities and information, information management and the Lean-concept. 

3.1 Introducing processes, activities and information 

In this part, processes, activities and information are presented and defined since they are important components of the 

GDP. 

 

A process can be divided into activities, which contains information. The level of detail increases 

further down the process hierarchy (Figure 5). The definitions of processes, activities and 

information are often tightly correlated and sometimes it is difficult to distinguish the terms.  

It is important that within a company or a corporate group, all employees, regardless of position or 

level, are working with the same definition of the terms. If not, it might lead to confusion and 

communication problems since you do not know for sure what your colleagues are referring to.  

The definitions of the terms depend on what context they are used in and therefore there are no 

unified definitions. The terms are also abstract which leads to difficulty in interpretation. However, a 

common pattern can be interpreted by a combination of various definitions.  

Figure 5. Processes, activities and information are important components of the GDP.  

3.1.1 Definition of process 

Kock (1999) argues that processes, seen as “a set of interrelated activities” are not real structures. He 

argues that sets of activities are just mental abstractions that allow us to understand organisations 
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and how they operate. Therefore, processes are what we perceive them to be, thus what our mental 

model tells us about them. Furthermore, Kock (1999) argues that a process needs to modelled in 

some way to be understood, and more importantly, two or more people must understand it in 

roughly the same way. To be able to understand it in the same way, it may be important to define 

the characteristics that, according to most people, make a process. Furthermore, Kock (1999) argues, 

“if activities are not perceived as interrelated, then they are not part of the same process.” James Harrington, who 

has an extensive career in quality and process management, has defined a process as “any activity or 

group of activities that takes an input, add value to it, and provides an internal or external customer.” (Harrington, 

1991)  

 

According to ISO-9000:2005, the international standard for Quality Management Systems, "any 

activity or set of activities that uses resources to transform inputs to outputs can be considered a process". 

Furthermore, the dictionary of Oxford University Press, the largest university press in the world 

defines a process as “a series of actions or steps taken in order to achieve a particular end”, and also as “a 

systematic series of mechanized or chemical operations that are performed in order to produce something” (Balter, 

1994). 

As seen, the definition of what a process is varies. Using multiple sources, together they can provide 

a more clear definition of what a process is. Summarized, a process: 

● Is a single or a series of activities/operations/steps/procedures 

● Is interrelated, meaning that it bears some sort of relationship with other processes 

● Has at least one input and one output 

● Has a definite starting point and a definite end point 

● If complex, needs an established hierarchy to visualize the process 

3.1.2 Definition of activity 

In this context, the term activity may be replaced by action, operation or step in order to get a better 

definition. According to Harrington (1991), almost everything we do or are involved in is a process. 

From the macroview, processes can be seen as key activities required to manage an organization. In 

turn, the macroprocess can be divided into subprocesses. This is most often done to minimize the 

working area and provide a particular focus on a problem (Harrington, 1991). Every macroprocess 

or subprocess is composed of a number of activities. Together, these activities can be seen as 
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logically related and sequential, and their purpose is to contribute to the mission of the sub- or 

macroprocess (Harrington, 1991).   

 

To summarize, activities are a part of all processes, and they can be defined as actions required 

producing a particular result. 

3.1.3 Definition of information 

In processes and activities, there is a need of large quantities of information in order to accomplish 

them. According to Detlor (2004), information can be defined as meaningful data. The data 

becomes meaningful when there is meaning and relevance added to it. The addition of relevance is 

important as the information is needed in decision-making. Data can be viewed as raw facts, which 

reflects characteristics about an event or entity. Michael Buckland, professor at the U.S Berkeley 

School of Information, claims “an exploration of information runs into immediate difficulties. Since the notion of 

information is meaningful only in relation to someone informed, to the reduction of ignorance and of uncertainty, it is 

ironic that the term information is itself ambiguous and used in different ways” (Buckland, 1991). This indicates 

that information is ambiguous and can be used in several ways. The information should minimize 

uncertainty and therefore it is only meaningful to someone who is informed. Buckland (1991) argues 

that information could be separated into four different aspects depending if the information is 

tangible or intangible. The aspects are information seen as knowledge, process, thing or if the 

information is being processed. 

● When the information is seen as knowledge, the information will cause alteration of the 

knowledge of an individual. 

● Information can also be seen as a process because Buckland (1991) argues that information 

is equivalent to ”the action of informing”. The meaning of information process is to be 

informed, which also includes the process or processes that makes you informed. According 

to Buckland (1991), it is the previous knowledge and cognitive abilities that determines if a 

person becomes informed. Buckland (1991) claims that “A textbook would be uninformative for 

an expert who is already familiar with what is in it, very informative for a reader with some knowledge of the 

subject, and uninformative for a novice who could not understand it.” This indicates that the same 

information can have different meanings to different people.  
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● Information as a thing refers to a more physical meaning, transforming the knowledge that 

before was intangible into a tangible document of some kind. Buckland (1991) identifies four 

things that information can consist of; data, documents, objects and events.  

● When information is processed, information is being transformed from one form to another, 

either from tangible to intangible or intangible to tangible; for example copies, translations, 

explanations and summaries. For information systems, it is of importance to be able to do 

physically tangible representations of the non-physical information. 

 

To summarize the definition of information, it is important to understand that the definition is 

ambiguous and that information has different meanings to different people. Information can be 

tangible and intangible, and it is possible to convert information from intangible to tangible. Because 

the information should minimize uncertainty is it vital that the information is meaningful to the 

people that it is intended for.  There is also a need to define the difference between data, 

information and knowledge, since there is a confusion regarding the terms. There is a hierarchy 

describing the relationships between the terms, illustrated by the Data Information Knowledge 

Wisdom (DIKW) Pyramid illustrated in Figure 6.  

 

 

Figure 6. The DIKW Pyramid, also known as DIKW Hierarchy or Information Hierarchy. (Ackoff, 1989)  
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Data stands for symbols, raw facts and examples of data could be dimensions or interfaces. 

Information is processed data that will give answers to who, what, where and when. Examples are 

where, when and by whom can the engine be assembled. Knowledge is organized information that is 

made useful and it will give answers to how. Examples are instructions on how an engine will be 

assembled. Wisdom can be considered of applied knowledge, examples are understanding and 

application of the instruction in manufacturing. 
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3.2 Information management 

In this part, the aim is to give an introduction to information management. Since Volvo CE wants to improve the 

GDP with a knowledge model, it is also important to understand what the characteristics of information should be 

since it will affect management and decision making in a company.  The chapter also include the theory of business 

intelligence and knowledge model since both are very important for managing large quantities of information. 

 

The term information management has a various meanings and interpretations in different groups. 

There are three perspectives of information management that are identified; library, personal and the 

organizational perspective (Detlor, 2004).  

● Within the library perspective, information management is about managing information 

collections. The aim from this perspective is that the collection of information can help 

people to access large amounts of information in one place (Detlor, 2004).  

● From the personal perspective, information management involves the relevant information for the 

individual within the organization. This approach is for personal purposes and it includes 

information for everyday use, such as personal schedules (Detlor, 2004). 

● From the organizational perspective, information management involves the information that is 

relevant for the organization and it should be viewed and treated as a strategic resource. This 

definition is the one that we will use in this thesis. The aim with information management in 

the organizational perspective is to enable efficient and effective access and use of 

information. This information might include activities such as creating, organizing, 

visualizing, sharing and communicating of information. The information is also very crucial 

to the performance of a company since it provides the basis on which supply chain managers 

make decisions (Chopra & Meindl, 2013). If the information is missing or inaccurate, it can 

cause serious problems within a supply chain. Without the correct information, managers 

cannot know what the customers want, how much inventory there is in stock and when the 

products should be produced and shipped (Chopra & Meindl, 2013). Since information 

provides greater visibility in the company, the management of information is therefore of 

great importance (Pereira, 2009).  

3.2.1 The characteristics of information 

When information is to be shared, an information system works as a channel for the transfer of 

information. The information system should be able to capture, filter, store and analyze the 
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information that is needed to make decisions within and across companies (Chopra & Meindl, 2013; 

Pereira, 2009). The information that is relevant for the organization to support the management to 

make good decisions should have four characteristics; it should be accurate, accessible, right and 

shared (Chopra & Meindl, 2013). 

● Information must be accurate. The information must give a true picture in order to make a good 

decision. The information should always aim for 100 % accuracy and if not, it should least 

provide data that is very close. 

● Information must be accessible in a timely manner. To make good decisions, up-to-date information 

that is easily accessible is very important. Often the accurate information exists but is either 

out of date or is in an inaccessible state. 

● Information must be of the right kind.  The information that companies collect must be of value 

so that valuable resources are not wasted collecting unnecessary data, while important data 

go unrecorded.  

● Information must be shared. The information must be shared in the organization for it to be of 

any use to the decision makers. It is common that companies have large amounts of data but 

only a minority of it is shared and used when making decisions. The management must share 

a common view of the information because if not, the information could be different leading 

to misaligned action plans that could be disadvantageous to the organization.  

 

In summary, information is essential to make good decisions within the organization. It provides the 

broad view that is necessary in order to make optimal decisions and it should contain all the four 

characteristics. 

3.2.2 Information visualization  

A good way to share information and make it understandable is by visualizing it. Most researchers 

on information visualization agree that the primary purpose for using an information visualization 

model is to explore data and to gain understanding of specific data and the phenomenon behind it. 

Therefore, tools for information visualization can be seen as a way for visual communication when 

the information in its original form may be harder to understand (Kerren et al, 2008). In order to 

construct a model for information visualization there is a long list of visual features that can be used; 

line orientation, line length or width, colour and much more. When using too many features in a 

visualization model it may lead to a model that is difficult to understand. 
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Before starting a visualization of some kind, it is important to know how the brain interprets images. 

According to Ware (2004), the brain uses important principles when it is trying to interpret an image. 

The interpretation is based on the principles proximity, similarity, continuity, symmetry, closure and 

size. Proximity explains that things that are close together are perceptually grouped together. Similar 

elements tend to be grouped together and that why similarity is one important principle. Grouped 

together are also visual elements that are smoothly connected or continuous, which explains the 

principle of continuity. When there are two visual elements that are arranged in symmetry, they are 

more likely to be perceived as a whole. When visual elements of a pattern have small size they tend 

to be viewed as objects where large ones tend to be seen as the background. All the explained 

principles are often used by information visualization experts when designing a visual representation 

(Kerren et al, 2008). 

3.2.3 Business intelligence analytics 

The term business intelligence has become of great importance the last decades. For example, 

business intelligence was identified as one of the four major technology trends in 2011 (IBM). The 

term was expressed as early as the late 1800's by Richard Millar Devens who used the expression to 

describe how a businessman had a benefit of having an information advantage, compared to his 

competitors (Devens, 1865). Today there are a plethora of interpretations and definitions of the 

term business intelligence. Basically, the main meaning of the expression is the same in today’s 

definition, but the technological evolution and the emergence of computers has inevitably generated 

a huge development and this has led to a much more complex definition.  

 

In a 1958 IBM journal, Hans Peter Luhn, computer scientist at IBM, presented his idea of business 

intelligence systems (Luhn, 1958). He argued that the emergence of the business intelligence is partly 

due to the increased amount of information as well as the growth of organizations and its increased 

specialization and divisionalization, which has led to new barriers to the flow of information (Luhn, 

1958). His description of business intelligence system was rather general, avoiding references to a 

specific type of business. Therefore, a business can be described as a collection of activities carried 

out for whatever purposes. In turn, the communication facilities, existing to serve the conduct of the 

business, may be considered as an intelligence system (Luhn, 1958).  To describe intelligence in a 

more general sense, Luhn also applied the definition of Webster’s Dictionary: “the ability to apprehend 
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the interrelationships of presented facts in such a way as to guide action towards a desired goal.” (G. & C. Merriarn 

Co. Webster’s New Collegiate Dictionary, 2014). More specifically, Luhn defined a business 

intelligence system as a comprehensive system composed by data techniques, based on statistical 

procedures, in combination with proper communication facilities and input-output equipment which 

is aimed to accommodate all information problems of an organization (Luhn, 1958). Luhn argued 

that the objective of the system is to support the specific activities that are carried out by individual 

groups. This is achieved by supplying the information that is appropriate. The ideal automatic 

system, according to Luhn, is when a system both can accept the information in its original form 

and then spread the information to the right location (Luhn, 1958). 

 

In 1989, Howard Dresner revitalized the term, giving it its widely known usage today (Martins & 

China, 2006). He defined business intelligence as: “a broad category of software and solutions for gathering, 

consolidating, analyzing and providing access to data in a way that lets enterprise users make better business decisions” 

(Yeoh, 2008). 

 

A more modern expressed definition was given by Vercellis (2009), professor of computer sciences, 

which has defined business intelligence as “a set of mathematical models and analysis methodologies that 

exploit the available data to generate information and knowledge useful for complex decision-making processes”. 

 

An example of a business intelligence system is data mining, which is the process of analyzing data 

from a large database (Lemnaru, 2011). Data mining can be seen as a process of identifying patterns 

in data that are relevant and understandable. One of the main purposes of data mining according to 

Fayyad (1996) is discovery, which is when a system that can generate new patterns autonomously.  

The discovery includes description tasks, which generate models and present them to the user in a 

simple and understandable form.  

 

Since there are many definitions of the term business intelligence, a way to summarize all definitions 

is that business intelligence is a way to transform vital data into meaningful and useful information 

for business purposes. 
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3.2.3.1 Big data 

In today’s reality, the fastest increasing quantity on our planet is the amount of information we are 

generating and it keeps increasing constantly (Lyman & Varian, 2003). The challenge of increasing 

information was already mentioned in 1958, when Hans Peter Luhn expressed that information was 

generated and utilized at an ever-increasing rate, partly due to an accelerated pace of human activities 

(Luhn, 1958). Today, the amount of digital information increases tenfold every five years (The 

Economist, 2010). This is a big challenge for companies today, like Volvo IT. 

 

The increasing amount of data the last decade has given rise to the term “big data” (Russom, 2001). 

In the beginning, big data was associated with huge problems, due to high costs and the lack of 

technologies that were capable of handling the large volumes of data (White, 2011). In the recent 

years, big data has become more of an opportunity for companies, since the technology has become 

faster, more intelligent, and maybe the most important of all, far cheaper (Vercellis, 2009; Russom, 

2001) 

 

The term big data has become a popular buzzword in recent years, but there is a confusion 

regarding the term. Colin White (2011) argues that it is important to remember that big data comes 

in many shapes and sizes, and it also has many uses. Furthermore, Russom argues that big data is 

only a term and the various analytical methods that can be applied to it are not a part of the concept, 

which is a common misconception (Russom, 2001). Recent definitions of big data include: 

“big data refers to datasets whose size is beyond the ability of typical database software tools to capture, store, manage, 

and analyze” (Brown et al, McKinsey Global Institute, 2011) and “big data applies to information that can’t 

be processed or analyzed using traditional processes or tools” (Eaton et al, 2012). 

 

Another way to define big data is using the 3V-model (Figure 7). Russom writes that most 

definitions of big data are focusing on the size of data in storage. Russom admits that size (volume) 

does matter, but there are other important aspects, like velocity and variety. (Russom, 2001).  

 

Douglas Laney at Gartner, an American information technology research and advisory firm, is also 

using the 3V-model as a definition of big data when defining "big data is high volume, high velocity, and/or 

high variety information assets that require new forms of processing to enable enhanced decision making, insight 

discovery and process optimization."  
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Figure 7. The 3V-model as definition of big data where 3V stands for Volume, Velocity and Variety. 

 

High volume indicates that many factors have contributed to the increase in data volume; data 

streaming from social media and increasing amount of sensors are only a few examples. The 

problem with the large quantity of information is to determine what information is relevant. The 

high velocity indicates that the speed of data today must be accessible at a very fast pace and the 

challenge for many organizations is to deliver data at a timely manner. The variety indicates that data 

today comes in all types of formats and managing many format is something that many organization 

still struggle with (Laney, 2014).  

 

By putting business intelligence analytics tools and big data together, they will form one of the most 

profound trends within business intelligence today (Russom, 2001). However, according to 

Antoniou and Harmelen, the current format of information systems will soon be a part of the past 

(Antoniou & Harmelen, 2008). The existing information systems are seen as customized and cost-

intensive,  but thanks to a maturing software industry, the preconditions of information systems 

have dramatically changed. This has resulted in a demand for information systems that are 

homogeneous, open in their software architecture and have a global usage.  The new information 

systems will more widely use standard software solutions and non-customized (of-the-shelf) generic 

components (Antoniou & Harmelen, 2008). 

3.2.4 Knowledge modelling 

Knowledge modelling is a part of the concept of Artificial Intelligence, which in turn is based on 

computers using a natural language. In order to introduce knowledge modelling, there is a need to 
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clarify the difference between knowledge modelling and information modelling (could also be seen 

as product modelling). Knowledge modelling refers to modelling of general knowledge about “kind 

of things” while information modelling or product modelling is referring to specific facts about 

“individual things”. One example of kind of things is:  “An engine can have a volume“, which is 

about how to model the knowledge that a wheel loader generally has a volume. When referring to 

specific facts about individual things like for example:  “D6H(Tier 4i) (a Volvo model of a wheel 

engine) has a volume of 6 liters” it is an example of information modelling or product modelling 

(Figure 8). In the first example above,  “An engine can have a volume“, the relation expresses that 

for individuals thing classified as “engine”, it is known that information about the aspect “volume” 

can be presented (Renssen, 2005) (Wedholm, Volvo IT). 

 

 

Figure 8. Integration of knowledge model, the requirements and the product model. (Renssen, 2005) 

 

The result of knowledge modelling is a knowledge model, which is a computer interpretable model 

based on knowledge about kinds of things. Hence, the knowledge model could serve as a general 

guide in the creation of, for example, a product model or a process model. In other words, it uses 

knowledge about kind of things to create a product model or process model of an individual thing 

(Renssen, 2005). Therefore, the knowledge model can be seen as a template of what information 

that is needed for the manufacturing of a product (Wedholm, Volvo IT). 
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There are two different kinds of knowledge modelling. The conventional knowledge models have 

fixed data structures, which cause some difficulties storing data since it only allows predefined facts 

from the data model. The other kind is Gellish knowledge modelling, which could be seen as a 

semantic data model. This type of model has flexible and open data structures, which enables the 

possibility to extension and integration with other models (Renssen, 2005) (Wedholm, Volvo IT).  

3.2.4.1 The Semantic Web and Gellish  

The Semantic Web is a development on the World Wide Web that will allow people to share content 

beyond the boundaries of applications and websites. Today, the way we search for information is 

limited since current search engines rely on matching word phrases with each other. In contrast, the 

semantic web will involve how things are related to each other. The goal of the Semantic Web is to 

develop a search engine that is more accurate. The Semantic Web has several benefits; one is the 

way we are connected to the information. Instead of searching for the right information, the 

information is pushed to the information consumer. The most unique thing about the Semantic 

Web is that it will use a structured form, it will then be able to be read by both humans and 

machines, which eliminates the need for expensive data conversations and interfaces between 

different systems (Heflin, 2001).   

 

One language that could be used in the semantic web is Gellish (Renssen, 2005). The Gellish 

language, also known as Generic Engineering Language, is an artificial language that is system 

independent, which means that it is both human and computer readable. There are many variations 

of the language but since there is a Gellish dictionary, the language can be translated to any language. 

Gellish has a unique identifier, which enables the software to generate expressions that are created in 

one natural language into any other language. Since Gellish is able to identify and relate kind of 

things to known concepts independent of language, the language is enabled to integrate data from 

different sources. This is the reason why the Gellish knowledge model is more flexible in 

comparison to the fixed data structures (Renssen, 2005). Semantics, like Gellish, can for example be 

applied to both relational database and graph database. 

3.2.4.2 Relational database 

A relational database can be used as a knowledge model and has a collection of several tables with 

data items. In the database the relationships exist in the means of joining tables, which is why 

relational databases are not the optimal when working with relationships. Together, all the joining 
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tables ads complexity since they tend to mix business data with foreign key metadata, which is very 

inefficient.  Due to its complexity and the way it stores knowledge, it is becoming less useful in a 

semantic web world.  An example of how the modelling in a social network looks like by using a 

relational database is illustrated in Figure 9 (Robinson et al, 2013). The example illustrates how two 

persons are connected in the social network using two tables. For the social network to suggest new 

friends in the relational database it is required to search table after table to connect to a new friend. 

Also in the social network there are hundreds of join tables needed to connect one person with all 

his or her friends. The complexity of how friends are connected with each other is why the cost is 

high when using relational databases (Robinson et al, 2013). 

 

Figure 9. An example of using join-tables, here illustrating arrangement for recording friendships. 

(Robinson et al, 2013). 

3.2.4.3 Graph database and Graphviz 

A graph database management system, also known as a graph database is an online database that 

exposes a graph data model. The graph databases offer much more flexible data models and with 

higher performance than traditional databases like a relational database. Therefore a graph database 

works better as a knowledge model and also embraces relationships (Robinson et al, 2013). Due to 

its flexibility, it is easy to add new relationships between the nodes without using hundreds of tables 

and it does not compromise the data of the existing network and the original data stays intact 

(Robinson et al, 2013). Today, graph databases are used in several industries like healthcare, media, 

and oil industry and keeps growing in a fast pace (Robinson et al, 2013). 

 



 

 
22 

A graph is also easier to understand. A graph consists of a set of nodes and the relationships that 

connect them. Twitter is an example a social network that can easily be represented as a graph. The 

graph of Twitter (Figure 10) explains the network of users and the relationships between them.  The 

example helps to understand that the social network is able to identify direct and indirect 

relationships between people, groups, and other things. By knowing how people are connected, 

Twitter can get great insight into individual behaviours. 

 

Figure 10. Relationships in Twitter shown as a graph. (Robinson et al, 2013) 

 

Graphviz (Graph Visualization Software) is used for visualizing graph databases. It is an open source 

graph visualization software that has been developed by AT&T Research Lab. The software is used 

for visualization of information as for example abstract graphs and networks. The software has 

important applications in networking, bioinformatics, software engineering, database and web 

design, machine learning, and in visual interfaces for other technical domains. There are several 

features that the software has, such as options for colours, shapes, dependencies and node layouts 

(Graphviz, 2014). 

 

The program has codes as input, which will display an image containing the features that is selected 

in the input. An example of input in form of codes and output in Graphviz in form of an image is 

shown in Figure 11. The visualization is made by using DOT language, which runs as a command 

line program that draws directed graphs as a hierarchy (Gansner, Koutsofios & North, 2006). The 

input code that is required is divided into two steps. First all the figures that are going to be used in 

the visualization must be defined. Step two is to determine the relationship between all of the 

figures. 

http://sv.wikipedia.org/wiki/AT%26T
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Figure 11. Example of a Graphviz visualization using the DOT language. The code shown to the left is the 

data input, which is then visualized as the illustration to the right. 
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3.3 Introducing the Lean concept 

This third theoretical part presents the background of the Lean concept, as Lean thinking is the basis of Lean 

information management which will be applied on Volvo’s GDP. The origin of Lean will be presented as well as 

central concepts within Lean thinking.  

3.3.1 Origin of Lean 

The Lean concept was developed in Japanese manufacturing in the years following the Second 

World War. The country was caught in a deep economic crisis and suffered from shortages of raw 

material and labour due to the major losses during the war (Liker, 2004). There was primarily one 

company that contributed to the development of the concept, Toyota, which today is known as the 

world’s biggest car manufacturer (OICA, 2012) and founder of the famous production system TPS 

(Liker, 2004). 

 

Due to the difficult situation in Japan, Toyota started a collaboration with Ford. Eiji Toyoda, 

eventually president and chairman of Toyota, and Taiichi Ohno, assembly manager, were inspired by 

the scale of the production of Ford (Liker, 2004). The Ford factory complex manufactured about 

8000 vehicles a day in comparison with Toyota, which had manufactured 2500 vehicles in 13 years 

(Toyoda,1987). However, they were not overwhelmed by the inefficiency and waste of resources 

that were discovered. The Japanese decided to adopt the American assembly line system but with a 

wider aspect of quality and customization, and this new system became the basis of the Lean 

concept. The actual term “Lean” was coined in 1988 by John Krafcik, student at MIT Sloan School 

of Management (Holweg, 2007) and became widely known in 1990 when “The machine that changed the 

world” (Womack, Jones & Roos, 1990) was published. The Lean concept quickly spread around the 

world and its impact has resulted in a great amount of literature dealing with the subject, including 

“Lean Thinking” (1996), where Womack, Jones and Roos further discusses the concept. 

3.3.2 The fundamentals of the Lean concept 

In 1990, Womack, Jones and Roos introduced the basic principle of the Lean concept, which is to 

eliminate waste and enable value adding activities with no interruptions. Lean provides an approach 

for continuous process and production improvements as well as waste elimination by using several 

tools and methods (Womack, Jones & Roos, 1990). The overall aim of the Lean concept is to 

increase profits by increasing productivity while minimizing costs (Ibbitson & Smith, 2011).  
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3.3.2.1 Muda 

Muda is the Japanese word for waste and it was the assembly manager Taiichi Ohno that first 

identified muda in a production process. Ohno described waste as all activities, which absorbs 

resources and does not create value for the end customer. According to Taiichi Ohno, there are 

seven types of waste within the manufacturer environment; overproduction, inventory, 

transportation, motion, waiting, extra processing and defects. Using the Lean concept, these wastes 

can be eliminated, which reduces costs and therefore benefits the manufacturer. (Womack, Jones & 

Roos 1990). 

1. Overproduction is meant that the processing of products or services continues after they should 

have been terminated, which results in unnecessary excess work. 

2. Inventory includes work in progress (WIP) as well as completed products, which are not 

directed to meet a current demand. Inventory may lead to an increased need of storage and 

handling which does not add any value to the customer. 

3. Transportation refers to unnecessary movement of material within a  production process. In 

general, transportation increases the lead time as well as increasing the risk of damage to the 

product which it’s not beneficial to the customer. 

4. Motion refers to the additional movement exerted by employees and equipment, needed to 

accommodate inefficient layout, defects, reprocessing, overproduction or excess inventory. 

Motion is a unnecessary movement that is only consuming unnecessary time. 

5. Waiting refers to when there are no activities that are being performed in the production 

process and it does not add value to the end customer. Waiting can occur when there the 

downstream activities are being held up by the upstream activities that have not delivered on 

time.  

6. Extra processing such as rework or reprocessing is often a result of defects or overproduction. 

The extra processing consumes resources without adding any value to the customer. 

7. Defects are finished products or services, which does not meet the specifications or 

expectations of the customer, and thus not fulfil its function. Most often defects require 

extra processing in form of inspection and correction. In addition to extra work, defects 

cause customer dissatisfaction. 
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3.3.2.2 The five principles of Lean 

In 1996, Womack and Jones further developed the concept of Lean by making five principles that 

would explain the Lean concept more extensively; value, value stream, flow, pull, and perfection 

(Womack & Jones, 1996). 

1. Value - The understanding of customer value is the first principle and the starting point for 

Lean thinking. According to Womack and Jones (1996), value is created by the producer and 

should be defined from the perspective of what the end customer perceives as valuable for 

one specific product or service. The first principle therefore is to define value in terms of the 

specific product with specific capability that is offered to the customer with a specific price. 

In order to define value it is important that the producer have a good dialogue with the 

customers to really understand what the end customer defines as value.  

2. The value stream - The next principle is to identify value streams for each product or product 

family. One method for identification of the value stream is value stream mapping. This 

method identifies and analyzes the flow of materials and information that are needed to 

bring the product from the manufacturer to the end customer. The value stream consists of 

several activities, which should add value to the customer. However, the value stream may 

include activities that do not add value and those should be classified as waste. According to 

Womack and Jones (1996), waste can be classified into two types. Both types represents non 

value-adding activities, but what differentiates the two types is that type one waste consists 

of activities that are needed to achieve the end result while type two waste is not. Since type 

one waste is needed, it should be part the value stream while type two waste should be 

eliminated. By eliminating type two waste from the process, value streams can be identified 

for the product.  

3. Flow - When the value stream has been identified and type two waste have been eliminated, 

all value adding activities within the stream should proceed without any interruptions. Every 

action must be taken to avoid bottlenecks that may lead to obstacles that may disrupt the 

flow. By focusing more on the product and the product’s needs instead of the organization’s 

needs the production process becomes better. After focusing more on the product the value 

adding activities should have a better flow without interruptions from other activities. 

4. Pull - The fourth principle is to allow the production system to react on customer demand. 

By letting the customer to pull value rather than having the organization to push value, the 
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products or services are only provided when the customer wants it. A benefit with this 

approach is that the manufacturer doesn't have to depend on forecasts, which can be 

inaccurate and lead to high cost for inventory. 

5. Perfection - The pursuit for perfection is the last principle. In order to achieve the perfect 

process the focus now should be in continuous waste elimination and making all activities 

value added. 

 

By using these five Lean principles, the production process will become more efficient since all the 

activities are value adding and as the waste is identified and eliminated. (Womack & Jones, 1996). It 

is also important when applying the Lean principles to have an identified customer since the five 

principles that are mentioned are about creating value for the customer (Aronsson et al, 2013). The 

five principles should work in an continuous process for the pursuit for perfection. 

3.3.3 Implementing Lean on information management 

This section describes how Lean is applied to information management and can be referred to as 

Lean Information Management (LIM). This is an approach to improve the company's information 

system by reducing waste. The approach focuses on using the right or minimum of resources needed 

to produce solutions and deliver them on time to customers. LIM enables continuous improvements 

and focuses on establishment of roles, practices and responsibilities (Ibbitson & Smith, 2011).  The 

section below will explain how the five Lean principles can be applied in the context of LIM. 

1. Value - The definition of value when it comes to information is not aligned with the 

definition used in manufacturing environments. Value in the information perspective can be 

defined as all information that is used by the consumers utilizing the same information 

system or supporting the same business process (Hicks, 2007). This indicates that the end 

customer could be all persons that retrieve an amount of information at different stages in 

the information flow. Value in the manufacturing environment, which the origin of Lean 

was indented to, is defined by the end user of the product. Also in the manufacturing 

environment the value is product specific which is not the case in information management 

where value is perceived in the information itself. 

2. The value stream - The value stream concerning information management can be considered to 

represent the processes and activities that will drive up value from the information 

consumer’s perspective. The value stream will then include the capture, exchange, retrieval 



 

 
28 

and visualisation of information, which will ultimately result in the presentation of the 

information to the consumer of information (Hicks, 2007). According to Hicks (2007), it is 

important to understand that there are two types of value for the users of information 

systems, which are the consumers of information. The first type is direct value, which is 

beneficial for a particular information consumer. The other type is indirect value which is 

beneficial for a part of the organization, one consumer group but require that one or more 

information consumers to undertake specific work to enable the value to flow.  

3. Flow - The third Lean principle about achieving flow, which aims to ensure that the 

information flows as smooth and efficiently as possible with no interruptions. To be able to 

ensure this, the information should be available automatically, in real- time as soon as it is 

generated, as well as the information must be accurate, up-to-date and appropriate (Hicks, 

2007). The information system should also process all information and support processes 

should occur in the simplest way in shortest time possible. It is also necessary for 

organizations to minimise the duplication of information, which can be done by include 

roles and activities of all actors and systems in the overall information process. 

4. Pull - In information management, pull refers to when information systems should be able to 

communicate and share information from downstream in the organisation to upstream. This 

indicates that information should be provided only when information consumers demands 

it. This means that no information is produced until there is a need from upstream 

consumers (Ibbitson & Smith, 2011). 

5. Perfection - The principle of perfection in information management is aligned with the 

definition explained in section 3.3.2.2. To achieve perfection in information management, 

continuous improvements of the information system are required. This involves regular 

reviews of the information management system as this is important in the work of waste 

elimination. 

3.3.3.1 Defining muda in the context of Lean information management 

In information management, waste is not as clear and tangible, creating barriers when identifying 

waste (Hicks, 2007). The seven types of waste of Lean are explained below in the perspective of 

information management. 

1. Overproduction - Creation and maintenance of excess information is waste according to Hicks 

(2007). This only makes the process of identifying the right information difficult and less 
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efficient. Overproduction of information, which no one uses, can also be considered as 

waste since the creation of information only consumes unnecessary resources (Ibbitson & 

Smith, 2011).  

2. Inventory - Information that is collected and stored in a digital platform does not represent a 

big cost, however the information that is stored and not used by the information consumer 

is considered as waste according to Ibbitson and Smith (2011).  

3. Transportation - Information that is transported in an information system occur instant with 

little or no delay. However, the waste in the context of LIM is not related to the movement 

of the information, rather that the information consumer must determine whether the 

information provides value (Hicks, 2007). The determination if the transported information 

is valuable or not consumes time and resources and if the information is not valuable, the 

transportation of information is waste. Waste is then represented by the information that is 

sent and received but that no one uses. 

4. Motion- According to Ibbitson and Smith (2011), motion is defined as unnecessary 

movement taken to obtain information. Examples are extra clicks on a computer when 

searching for information, which is seen as waste since it involves unnecessary steps to 

obtain information. 

5. Waiting - The time that is consumed when identifying information is defined as waste Hicks 

(2007).  It often occurs when information is not ready and result in people waiting for the 

right information. 

6. Extra processing - All activities that requires extra work but does not creates value to the 

customers is waste Ibbitson and Smith (2011). Examples are designing features that the 

customers do not value. 

7. Defects - Wrong, inaccurate or not complete information is the cause of defects and all 

resources and activities that are used to correct and verify the information is waste according 

to Hicks (2007). 
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4. Empiricism 

This chapter presents our findings and observations from Volvo IT and Volvo CE. We will present how we conducted 

our interviews, meetings, study visit and the most essentials findings regarding the problem. 

 

In order to map out today’s situation at Volvo IT and Volvo CE and to identify essential knowledge 

regarding the presented theory, interviews, meetings and a study visit were conducted. In the 

beginning of this stage, there was no precise definition of how we would reach an empiricism that 

was sufficient to serve as a reference in this thesis.  As the work proceeded, new needs, inputs and 

ideas were discovered and very soon, our empirical fact gathering had increased substantially. What 

we quickly came to notice was the importance of getting in touch with the right people. People who 

had the accurate knowledge of certain areas and the understanding of our problem. 

4.1 Interviews 

Two interviews were conducted with Volvo CE and Volvo IT. The aim with the interviews was to 

obtain knowledge regarding the biggest problems regarding the information flow in Volvo. At the 

beginning of the interviews, we confirmed what the person's position was and their main 

responsibilities. We also explained our study background of mechanical engineering, since we have 

no profound knowledge of software programming and therefore wanted more overall answers 

rather than detailed technical language. Thereafter, we presented our problem definition and 

explained how we intended to implement Lean and a knowledge model. Thereafter, we asked 

questions that focused on information management. After our questions, the participants were 

encouraged to suggest issues that they felt important for having a better information management. 

Through the interviews, we received a greater understanding of the existing problems regarding the 

information flow and we were also presented specific examples of what the problem could be. Some 

of these examples are presented and analyzed in the results of this thesis. The two interviews were 

performed using a sheet of questions that is accessible together with answers in Appendix 1 and 

Appendix 2. 

4.2 Meetings and brainstorming 

Several meetings were conducted on a regular basis with Volvo IT and Volvo CE.  The aim of these 

meetings was to present our work and to get feedback on how to proceed next. The meetings were 

prepared, often with the help of PowerPoint and were conducted with the help of video conference 
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software since the participating people sometimes were unable to attend physically.  We often 

performed brainstorming during the meetings and this has helped us progress in our thesis work. 

Our supervisor, Peter Wedholm, was always present during these meeting and gave us constructive 

feedback and input about specific data theory, like for example big data and semantic web. During 

these meetings, we also used the technique brainstorming. The aim with this technique was to 

establish how we could continue our thesis work and how the theories could be implemented in the 

current situation at Volvo. To give an example of how we conducted brainstorming as a method, 

Figure 12 will visualize an early stage of brainstorming. 

 

Figure 12. Brainstorming our method for creative thinking 

 

As the project proceeded, we realized that there was a need to make a study visit at Volvo CE plant 

in Arvika, Värmland. In Arvika, several persons with great knowledge of the GDP were situated and 

the purpose of this study visit was to create a first version of the knowledge model. The study visit 

came to be of great importance to the thesis. 
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5. Results and analysis 

This chapter aims to present the results of how we applied Lean on Volvo’s GDP as well as the findings of the 

literature studies and the semi-structured interviews. The results of the visualized knowledge model of the GDP are 

also presented. Since these results are of qualitative kind they are presented and analyzed simultaneously. 

5.1 Implementation of Lean 

Today, the Lean concept is widely used in manufacturing environments around the world. Defining 

muda (waste) within production and manufacturing environments is generally easier than in an 

information management perspective. The waste in a manufacturing environment is visible and 

tangible, and therefore easier to understand in comparison to the waste of an information 

management environment (Hicks, 2007). To be able to successfully implement the Lean concept to 

the information flow, it is important to understand the basic principles of Lean. The understanding 

of Lean has been achieved through literature studies. 

 

In this study, we have attempted to apply the five principles of Lean and identify the seven types of 

waste of Lean on a part of the information flow in the GDP.  Through our study we have 

experienced that the seven types of waste and the five principles of Lean are very much related 

which each other and therefore they are presented together. The results of how the seven types of 

waste and the five principles of Lean are applied on Volvo’s GDP are explained in the following 

sections. 

5.1.1 Value and overproduction  

Ideally, all generated information should have a purpose and an identified customer. If these two 

requirements are fulfilled, then the information has a value for the company, otherwise the 

information that is generated could be seen as overproduction, which is classified, as waste. In a big 

and complex organization as the Volvo Group, there is a plethora of data and information that is 

generated and stored. The interviews with both Peter Wedholm (Volvo IT) and Mats Allström 

(Volvo CE), indicates that excess information, without purpose and value, currently exists and since 

there is no follow-up of the generated information, no one really knows how much information that 

is of no usage. This means that resources are given to generate information that will not bring any 

value to the process and the company. The following example illustrates a case of this nature in 

Volvo CE. 
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● Example: In the current situation, Volvo CE uses both drawings and 3D-models in the 

modelling of new parts. With the increasing use of 3D-software, traditional drawings have 

come to be less utilized and often the drawings are made just as a formality, since the 3D-

model already fulfils the demand of information.  

It is radical to suggest that drawings are useless and can be excluded in the process, since there are 

many aspects to consider, but it is an identified example of what overproduced information within 

the GDP could be.  

By applying a follow-up of the generated information in the projects, it is easier to identify the 

overproduced information. The knowledge model could be used as a tool in the follow-up, 

simplifying the identification of the overproduced information. By mapping relations between 

information blocks in the knowledge model, it is possible to visualize where the overproduced 

information is positioned.  

 

Another problem is that it is difficult to have a clear picture of who the end customer is since there 

is no way to tie together the information with the end customer. This can be seen as a  function-

oriented company where all departments are internally developed (Figure 12). One example of a 

function-oriented company is when an engineer is working in the design department and is 

generating information in the form of drawings and 3D-models. If the engineer does not have an 

identified customer, he or she will not know where his or her work will end up. The disadvantages 

in a function-oriented company is that there is often a sense of territory in a company. This can lead 

to that no one is taking responsibility for the whole process between departments, and that the 

departments are looking after their own best instead of the company’s (Aronsson et al, 2013) 

 

Figure 13. A function-oriented company with multiple products and functions risks losing a clear vision of 

its customers as the individual departments does not have an identified end customer. (Aronsson et al, 2013) 
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By identifying the customer, the company will also have other benefits. An identified customer 

could for example result in organizational advantages such as a common goal. This can result in all 

employees working together to meet the same goal, which leads to a process-oriented company 

(Figure 13) (Aronsson et al, 2013) 

       

Figure 14. A process-oriented company has all of its departments working with a common goal and 

identified customers. (Aronsson et al, 2013) 

 

5.1.2 Inventory 

Today, the storage of digital information in Megabyte is not considered as a big cost, since the 

technology for storage has become far cheaper in recent years. However, when storing unnecessary 

information in the projects within Volvo’s GDP, it is classified as waste. There is thought to be 

duplicated information that is stored within Volvo CE and Volvo IT. One reason for this is because 

there are different names for the same thing and there is no clear definition of what the information 

is and what it tells us (Wedholm, Volvo IT). Another reason is that there are several data systems 

that are not compatible, which leads to storing the same information in different data systems  

(Allström, Volvo CE). 

 

By having a clear and common definition of what the information is and what it is telling us, the 

storage of unnecessary information can be reduced. Another solution is implementing more 

compatible systems to reduce the duplicated information. 

5.1.3 Transportation, value stream and flow 

In the projects of the GDP, there are large quantities of information that is transported within the 

company but is not of any usage and therefore is a non-value adding activity. If there is information 
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that is not of any usage, the information consumes time and resources when the receiver must 

determine whether the information provides value or not. In order for Volvo CE to identify what 

information that is needed, they need to know if the information is of the right kind and if it is 

accurate. The theory of business intelligence is very wide, but basically is a way to transform vital 

data into meaningful and useful information for business purposes. How we intended to apply 

business intelligence is with a knowledge model, which is explained by the following example about 

big data and how Facebook is working with it. Facebook has access to huge volumes of data about 

their users, which could be considered as big data. This data is generated by all the activities of the 

users, like uploads, likes, status updates and geographical locations. By applying business intelligence 

analytics and tools to the big data, Facebook could for example connect you with new friends, 

suggest relevant groups and deliver targeted advertising.  For example, if you like cars and are living 

in Stockholm, you will probably be presented to like-minded people in your area and Facebook 

groups dealing with cars. In the same way Facebook uses information to connect to friends, business 

intelligence and a knowledge model can connect vital information in Volvo’s GDP.  

● Example: when a designer at Volvo is working in CAD to create a model of some kind, the 

system can identify what information that the designer needs for designing the model. 

business intelligence will also connect the designer with other departments that are indirectly 

related to the model.  

By implementing a knowledge model, based on semantics, the information that is vital for the 

organization to make good decisions, is identified and shared. This will create aligned action plans, 

which would be advantageous to the organization.  

5.1.4 Extra processing and motion  

In today’s situation, the information within the projects of the GDP is stored in several separate 

software systems, which means that they are chosen to be optimized to fit in one purpose or one 

department.  

● Example: Today, due to non flexible systems when working at Volvo CE, most processes are 

dependent of working with Microsoft Excel. The reason for this is because the employees 

are not getting enough support or they do not have enough flexible system over an entire 

process. This leads to extra processing when trying to find the right information (Wedholm, 

Volvo IT). 
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Historically, Volvo’s strategy has been to select the most suitable software for the single purpose, 

although it is not the most suitable from a larger perspective (Wedholm, Volvo IT).  A big problem 

with having several separate systems is that some of them are not compatible with each other. This 

may lead to extra processing in form of, for example, manual input of information (Wedholm, 

Volvo IT). There may also be extra processing in the procedure of finding the adequate information. 

According to Mats Allström, physical system integrator at Volvo CE, employees can spend hours 

searching for the needed information due to non-compatible and complex software system. Another 

identified problem is that the employees sometimes do not know where to look (in what system) for 

the information (Allström, Volvo CE). 

 

The design department of Volvo has requested software systems that are more compatible and 

integrated which in the future will facilitate their work within the department and with others. Volvo 

CE is asking for a complete solution and requests a higher grade of influence in the selection and 

processing of software systems (Allström, Volvo CE).  

 

● Example: to move information between departments within the Volvo Group, today’s 

situation sometimes requires that the information is encoded manually, which causes non-

value adding work. Ideally, all divisions of the Volvo Group should have a compatible 

system, which would result in ability to share and access the information without further 

processing.  

 

High compatibility between the systems is necessary in order to minimize the waste of time and 

resources of these multiple systems. To accomplish this there is a need to implement a knowledge 

model. A knowledge model will then minimize extra processing and motion, since it will work as a 

guide presenting the accurate and needed information. There is also a need to implement more 

compatible software system and reduce the internal usage of Microsoft Excel. A knowledge model 

shall ensure that the same systems are used for the same purpose and will prevent that internally 

developed systems and methods. 
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5.1.5 Waiting 

In the current situation, a lot of time is consumed when waiting for certain activities to be 

completed before the next activity can start. According to Larsson at Volvo CE, it is common that a 

majority of the needed information is released the last day of deadline even if parts of the needed 

information could be released earlier (Larsson, Volvo CE). This leads to uneven workload. One 

reason for this problem is that the activities that occur in a project are process-driven and not 

information-driven (Wedholm, Volvo IT). When activities are process-driven, certain activities must 

occur in a specific order and the activities can not start until certain activities and therefore processes 

are completed. If the activities were information-driven, it would be possible for some activities to 

start when the information needed for a particular activity is received.  

● Example: When an engineer at Volvo CE is working with a specific product in CAD, the 

production team is waiting on the CAD model to be completed before they can begin 

producing the product (Figure 14). But if there was vital information available for the 

production team before the engineer starts with the drawing in CAD, the production team 

would be able to prepare for the production much sooner. Then the production team could 

start to prepare the production of the product even before the engineer completes the final 

drawing. This information may involve for example the size and material of the product. 

This would be the result of an information-driven process (Figure 15).  

 

Figure 15. Example of a process-driven project: Process 3 starts when Process 2 is finished, even if a certain 

part of Process 3 could start earlier, even if the needed information could be available before Process 1.  
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Figure 16. Example of an information-driven project: A part of Process 3 has available information and 

could therefore start earlier with the result of a shorter lead time. 

By implementing a knowledge model, it is possible to have information-driven projects which could 

reduce waiting and therefore also the lead time. The knowledge model visualizes the needed 

information for each process and it is therefore easier to reschedule processes.   

5.1.6 Defects 

Today, one problem at Volvo IT and CE is the existence of unvalidated and therefore possibly 

inaccurate information (Wedholm, Volvo IT). The need of validation of this information is a time 

consuming possibly non-value adding activity if the information turns out to be inaccurate. 

Unvalidated information should therefore be minimized as much as possible. It is found that 

inappropriate actions are undertaken in projects due to wrong information. Inappropriate actions 

can occur when for example, a project uses outdated information for decision making.  

● Example: At the beginning of a project, estimations are used to run the project forward. As 

time goes by, new information, which is not estimated, is received. Since the information is 

received late, there are no changes in the project and therefore inappropriate actions that are 

based on inaccurate and outdated information could appear.  

 

By creating a method that can continuously provide the latest information, the inaccurate defect 

information can be reduced. 
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5.1.7 Perfections 

In order to apply the principle of continuous improvement, the focus should be to create a work 

culture where all interested parties can have regular meetings to enable a process of continuous 

improvement. Through a better work culture, they would be able to evaluate each project to 

determine what information was unnecessary for the project. By identifying the unnecessary 

information, it can hopefully be avoided in the next project. 

5.2  Introducing a knowledge model  

In the current situation, no knowledge model exists at Volvo CE. The information in projects is 

made from previous experiences about how projects have been done in the past.  The knowledge 

exists in peoples’ minds rather than in a model, and this leads to a lack of standardized work in 

generating information in projects. For example, the projects in Volvo CE differ from each other 

since the knowledge available in one project could be completely different to another. Today, it is 

possible to identify how the project was conducted and what information that was used, however 

there is no knowledge if the information was right or wrong or even needed. By working in this 

certain way, it is difficult to measure if improvements are actually satisfying or not. 

 

By having a knowledge model, the knowledge will exist in the model and will create a standardized 

work in generating information. With a knowledge model it would be possible to identify the actual 

information that is needed for a project, independent of type of project and the knowledge of 

members of the project group. With a knowledge model it is possible to compare the information 

that exists in the model with the information that is generated by the project group. If there is 

information that is generated by the project group that is not part of the knowledge model, it is 

classified as unnecessary. Due to systems that are non-compatible and an increasingly amount of 

data at Volvo, a need of new techniques has arisen. By using a natural language as Gellish and a new-

way-of-thinking database as graph database, it could lead to a more lean and flexible knowledge 

model. An illustration of what a knowledge model could look like is illustrated in Figure 16. The 

different colour blocks illustrate information that is linked together by their relationship. The black 

box indicates that we have theoretically enlarged one part of the knowledge model, which is 

visualized in Figure 17.  
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Figure 17 How a knowledge model could look like. (AT&T, 1996) 

 

The knowledge model in Figure 18 visualizes how Volvo CE’s products and processes are related 

with each other and with what software systems. The model is an example of how a cost calculation 

could be made using a knowledge model. The knowledge model will provide a standardized work 

for, in this case, cost calculation, and will supply the knowledge of what information that is needed, 

in what software it is located and what department that is responsible. 
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Figure 18. Example of an enlarged part of a knowledge model for cost calculation with categorizing of 

software systems within Volvo CE.   
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6. Discussion 

The main objective of this thesis was to present how the Lean concept can be applied on the 

information flow within projects of Volvo Group’s GDP.  The second objective was to investigate 

the possibility to introduce a knowledge model related to the GDP with identified dependencies 

between information. To reach our objectives, interviews and literature studies were needed in order 

to define the various concepts, which were necessary to accomplish the project. At the end of this 

thesis work, we found that the difficulty of identifying information in projects of the GDP had 

limited us in achieving the objectives and the purposes that we had set up. Our wish was to provide 

a more extended example of the knowledge model with more information but the limited time 

frame of the project has restricted us. Despite this, our results provide Volvo CE with an overview 

and a physical example of the knowledge model. We have presented an example of how a 

knowledge model can be visualized and why it is useful. 

 

There was a need for Volvo CE to reduce the TTM and we decided to investigate the possibilities to 

implement the Lean concept, since Lean is a well-known concept about how to manage resources. 

The Lean concept and the typical Lean tools are mainly focusing on manufacturing and are adapted 

accordingly. Therefore, there was a difficulty in transforming the concept in order to implement it in 

information management. It is easy to say that Lean is just based on common sense and that anyone 

should be able to introduce it. But if it was that easy, every company would have been working with 

Lean already. Through our studies, we have experienced that in order for the Lean concept to be 

successful, it must be integrated into all areas of a company. We believe that there is a need to 

implement Lean, not just in information management, but through the entire organization as well.  

 

During this thesis, we have discovered through our results, that knowledge modelling and Lean have 

a strong connection. We believe that creating a knowledge model and identifying dependencies 

between information is a precondition for implementing Lean. By having a knowledge model and 

identifying information dependencies, it is easier to determine what information that is unnecessary 

and therefore it is easier to implement Lean and reduce waste.  

 

We have started the work of the implementation of the Lean concept as well as the knowledge 

model, but the work is far from finished. A lot of time and labour is required in order to fully 
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identify all the information existing in projects of the GDP. Although we set out to make a vertical 

incision on a part of the GDP, the limitation should have been even stricter in order for us to 

completely fulfil our objectives. A big hurdle during this project has been that the knowledge of the 

projects in the GDP is not documented. Rather the knowledge exists in peoples’ minds and the 

difficulty of identifying and reaching them has become a limiting factor in this project. The 

difficulties in identifying the information flow within the projects of the GDP confirm the existing 

complexity of the problem and the need of improvement.  

 

In this thesis, a lot of theories about information management were presented. It is important to 

mention that with this thesis, we did not intend to present a concrete solution how to implement a 

knowledge model by these theories. Therefore, our knowledge model is only a suggestion of how 

the visualization could look like, not how the system itself would be constructed. This thesis was 

more about confirming the need of a knowledge model and investigates the possibilities of doing 

this. We presented theories that we considered as useful and innovative. As mechanical engineering 

students, we intended to think in a different and creative way and avoid thinking in a pure computer 

scientific perspective. By reducing the amount of technical language and explain in an easier way that 

everyone could understand, we could reach out to a wider audience. As mechanical engineering 

students, we do not possess enough knowledge of information management and programming to 

present a complete technical solution how to implement a knowledge model. However, the idea was 

to implement a different way of thinking and plant a seed for further development. What we have 

done different, in comparison to existing theories, is combining the different techniques as for 

example Gellish, big data and graph database. We also intended to make it more concrete by 

comparing a possible scenario at Volvo with social media, such as Facebook. 

  

However, we consider that, even if it requires much effort, it is not impossible implementing a 

knowledge model. The theory exists and there are certainly many companies working with 

knowledge models, which open up the possibility of benchmarking.  

 

The software Graphviz was used as a visualization tool during this thesis. The software had a good 

clarity when visualizing information, but its limitations when it comes to adding features is one of 

the reasons why Volvo IT should not use this software. For example, Graphviz was not optimized 

for adding a time axis. Due to the limitations in Graphviz, we have not fulfilled our objective of 
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adding the features; lead time, workload, and status of information and key roles, mentioned in our 

introduction. During the project, the visualization process proved to be very dynamic. The 

information that was needed for constructing a knowledge model in Graphviz was often updated, 

resulting in much time and effort in the work of the visualization. When the data input was changed 

there was a lot of work in the re-coding of Graphviz, which lead to unnecessary time consumption. 

We believe that there are other visualization software’s, in which features could more easily be added 

and Volvo IT should look into these. This is an important finding as this means that Volvo IT 

should not waste time and resources to evaluate the software themselves.  
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7. Conclusion 

The main objective of this thesis was to present the Lean concept to Volvo’s Global Development 

Process and this has partly been accomplished. The thesis concludes that Volvo IT and CE will have 

many benefits when implementing the Lean concept and presents suggestions how it could be 

applied. The benefits include that there will be less excess information produced, all departments 

will have more clearly defined customers as well as common goals. This will result in Volvo CE 

becoming a more process-oriented company. Other benefits of implementing the Lean concept are 

that there will be less storage of non-value adding information, it will also be easier to identify and 

share information to support decisions. Furthermore, Volvo CE will have more integrated systems 

and the possibility to start activities earlier in, since the processes will become information-driven 

and the information will be more accurate. These benefits are so far theoretical and in order to 

become realized, an implementation plan is necessary which will require much time and labour.  

 

The second objective was to investigate the possibility to implement a knowledge model related to 

the GDP. Our conclusion is that implementing a knowledge model is beneficial and a precondition 

to accomplish the work of implementing Lean. This thesis has only investigated the possibilities of 

implementing of a knowledge model and has not presented an actual method of how to accomplish 

this. Our conclusion regarding the usage of Graphviz as requested by Volvo IT, is that this software 

was not optimal for visualization of information dependencies, due to its limitation of adding 

features.  

 

Regarding our work of this thesis and how it was performed, there are several things we could have 

done different. First of all, the limitations were not strict enough and this lead to difficulties in 

receiving deepened knowledge within certain areas. Regarding our methods and empiricism, we 

conclude that we could have interviewed more employees at Volvo CE and Volvo IT. By 

conducting more interviews we would have obtained a better aspect of the problem at an earlier 

stage as well as receiving more inputs from different sources. In retrospect, we also realize that we 

should have made benchmarking with other companies. Either with a company that has similar 

problems with information management or a company that uses a knowledge model. Regarding the 

results of this thesis, the knowledge model could have been more extended and more precise how it 
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would work. We feel that our limited knowledge within information management and the limited 

time frame have restricted us in reaching this. 

 

As the thesis had a limited time frame and great complexity, there is a great need of further research. 

As this thesis ends in the idea stage, we recommend that further research focus on creating a more 

concrete knowledge model. We recommend to do this by benchmarking other companies working 

with knowledge models learn how it could be implemented at Volvo. We also recommend that 

further research should especially investigate what software to use when creating a knowledge 

model.  
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Appendix 1 

Written documentation in Swedish from interview with Mats Allström, Physical System Integrator at 

Volvo CE 

 

Anser du att...  

 

1. det genereras ett överflöd av data information som aldrig används? 

Svar: Ja, det skapas väldigt mycket dokument. Ofta undrar man på varför man skapar dessa 

dokument som sedan göms på flera ställen. Flera dokument skapas för stunden men som 

kanske ingen kommer ha en vidare användning av i framtiden. 

2. det sker en uppföljning av informationen i de projekt som genomförs idag på Volvo? 

    Svar: Nej. 

3. det finns en risk att samma information lagras i olika system? 

     Svar: Ja, helt uppenbart och det är även svårt att veta vart man ska leta. 

4. det skickas mycket information i onödan? 

Svar: Ibland, finns ingen generellt ja eller nej. Ibland kan det vara tvärt om, d.v.s. att det 

skickas för lite information. 

5. det finns system som inte kompatibla med varandra? 

     Svar: Ja. 

6. den lagringen av information som finns idag har en hög kostnad? 

Svar: Man får vissa indikationer från IT avdelningen att t.ex. vill stänga ner en server. Men 

det för oss är ointressant eftersom vi endast vill lagra information någonstans.   

7. det finns mycket extraarbete med att finna rätt information? 

     Svar: Ja, många olika system gör det svårt att hitta rätt information. 

8. det sker mycket manuell omkodning av information? 

     Svar: Ja, det går åt mycket tid till förädling av information. 

9. det finns information som inte är validerad? 

Svar: Jo, så är det ju. Det är ofta mycket tyckande eller att man tror att det är på ett visst sätt, 

så kan det ju vara. 

Följdfråga: Vi var nere i Arvika och då sa dem att tidigt i ett projekt kan någon uppskatta ett 

värde, sen senare visar det sig att man får riktiga mätvärden, men då använder man 
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fortfarande uppskattningen eftersom den har man använt hela tiden och då vill man inte 

ändra tillbaka. Håller du med?’ 

Svar: Ja, så kan det vara. Om det beror på att det är så mycket data att man inte har riktigt 

kontroll på vad som händer så man återför det inte. 

10. det görs fel saker på grund av fel information? 

Svar: Ja, så är det ju. Det händer ofta. Vi kan jobba väldigt mycket, och sen är vi på väg helt 

åt fel håll bara för att vi inte fått rätt indata. 

Följdfråga: Så det är mycket omarbetning? 

Svar: Javisst, vi loopar om och om igen. Vi kan köra ett projekt nästan helt klart och sen tar 

vi ett större omtag bara för att vi missat någonting. 

11. det finns mycket föråldrad information som orsakar problem när man ska göra beslut inom 

 företaget? 

Svar: Föråldrad vet jag inte riktigt, men felaktig kan den vara. Man baserar ju beslut ofta på 

nån typ av data men det är ju inte säkert att den är korrekt. Ofta är det ju väldigt mycket 

antaganden som man tar beslut på, om det är tidigt i ett projekt eller om man ska ta beslut 

om det ska bli ett projekt överhuvudtaget kanske, det gör man ju baserat på en massa 

antaganden, att den här maskinen kommer sälja så och så många och sen när vi väl lanserar 

så visar det sig att, men det måste ju gå till så, vi kan ju inte veta i förväg vad som händer. 

12. Vad anser du behöver göras för att korta ned ledtiderna i ett projekt? 

Svar: Ja, ett sätt vore ju det ni varit inne på, att... det vi har pratat om. Att vi har så många 

system, att man kunde banta ned allting och få det mer enkelt och lättare att hitta all 

information, det skulle underlätta väldigt mycket i projekten. Sen är det ju massa andra saker 

som styr ledtiden men just runt information så... Man kan börja prata om organisationer och 

sånt där… 

Följdfråga: Men du ser det som ett problem? Det är för mycket system och de pratar inte 

med varandra? 

Svar: Ja, precis. Vi har inte… de är inte anpassade för det vi gör egentligen så att vi måste 

hitta på egna arbetssätt och “work-arounds” så man får det att funka och det tar ju extra 

tid… Visst, en sorts översyn av systemen skulle vara underbart. 

13. Vad anser du är det största problemet med informationsflödet i Volvos GDP? 

     Svar: Samma svar som i fråga 12. 
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14. Vad anser du är det viktigaste förbättringen som bör göras angående informationsflödet i 

 Volvos GDP? 

   Svar: Ja, det är jag faktiskt inte helt hundra på, hur det går till, det flödet. 

Följdfråga: Men för er roll, information för er, vad skulle den viktigaste förbättringen för er 

vara? 

Svar: Det är ju det där att vi skulle behöva ha systemförbättring, helt klart. Sen GDP:n, det 

jobbar man ju med, där har man ju ett flöde där ska man ju gå igenom massa gater med 

dokument som ska skapas och så vidare. Och det flödet har väldigt lite med verksamheten 

att göra. Det är liksom en egen liten… vad ska man säga. Man kör enligt det här flödet och 

skapar de dokumenten, och går igenom “gates” där man kollar att man gjort alla dokument, 

men det är ingen som kollar vad det har med själva projektet att göra, att man åstadkommer 

någonting, utan bara fokus på att man gjort ett dokument och lagrat det, då är alla nöjda, sen 

vad det står i dokumentet… 

Följdfråga: Så den är väldigt lite förankrad till det ni gör? 

Svar: Ja, absolut. Och man har något som heter PAPP och där står det, det är hundratals 

punkter med saker som ska genomföras och den har väldigt lite koppling till vad vi 

egentligen gör. 
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Appendix 2 

Written documentation in Swedish from interview with Peter Wedholm, Application Manager at 

Volvo IT 

 

Anser du att...  

 

1. det genereras ett överflöd av data information som aldrig används? 

Svar: Ja, mycket av det man måste lägga in är baserad på gamla processer och gamla sätt att 

jobba som man inte blir av med i gamla systemet. Så troligen är mycket av den information 

som går in är från förr i tiden. Men svårt att avgöra eftersom ingen vågar ta bort någonting. 

2. det sker en uppföljning av informationen i de projekt som genomförs idag på Volvo? 

Svar: Vi avvecklar ingenting, det är det som är så svårt. Vi har en informationsmodell som 

växer, som inte är anpassad. Rent systemmässigt så finns det flera jättemycket system som 

går utan att någon tar tag i dessa och ingen vet konsekvenserna. 

3. det finns en risk att samma information lagras i olika system? 

Svar: Ja, det finns olika namn på samma sak, det saknas en tydlig definition vad 

informationen är och vad den berättar. 

4. det skickas mycket information i onödan? 

Svar: Det är det vi inte riktigt vet. Det är därför vi vill göra dessa kartläggningar av 

beroenden. Men vi uppskattar att det finns information som inte används. 

5. det finns system som inte kompatibla med varandra? 

Svar: Mycket logik ligger i integrationsplattformar. Vi har unika system. Varje delprocess har 

olika system med olika logik. Man har försökt med att ha vissa standarder med 

informationsmängder men i övrigt är det små domäner som bestämmer hur de vill ha det. 

Historiskt sett har Volvo strategin velat ha många olika små system eftersom att man vill ha 

den bästa för just en delmängd. Detta gör det väldigt svårt att flytta data. 

6. den lagringen av information har som finns idag har en hög kostnad? 

Svar: Det som kostar är licenser när man köper färdiga system men själva lagringen i 

megabyte lagringen är inte en hög kostnad. Jag anser att det som vi sett till VCE som kund är 

mycket kostnadseffektiva. 

7. det finns mycket extraarbete med att finna rätt information? 
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Svar: Ja det finns det. De flesta processer använder till exempel Microsoft Exel och detta 

beror på att man inte får tillräckligt med stöd eller att man inte har tillräckligt med flexibla 

system över en hel process. Det är väldigt Microsoft Excel-beroende. 

8. det sker mycket manuell omkodning av information? 

     Svar: Ja, det är väl samma jag sa, att det tas ut i Excel och det är lite olika på sajter och sånt, 

 för hur man använder, men det är mycket som kodas om och tas ut och ligger i, så därför är 

 det väldigt svårt att automatisera för man har inte all information kanske i de system man 

 tror då. 

9. det finns information som inte är validerad? 

     Svar: På konstruktionssidan, DVP-processen, så är man van att ha en releaseprocess, det är 

 ändå någon som har granskat och sånt så där finns det en hyfsad versionskontroll och så 

 vidare. Om man ser till informationen i produktion och sånt kanske man kan ändra mer, den 

 kanske inte har en godkännande process, eller åtminstone inte har haft det som man hade 

 tidigare. Så där kanske det händer mer. Det borde ju vara lika viktigt där, och det kommer bli 

 lika viktigt när man måste ha informations-, det blir mer simuleringar och sånt och då måste 

 man validera sån information också och ha versionshantering, så man vet vad man har för 

 kvalitet. 

10. det görs fel saker på grund av fel information? 

     Svar: Man litar inte riktigt på systemen så man vill ju gärna vänta på en P-release eller 

 nånting. I de tidigare faserna kanske man inte kör lika validerat. Jag tror att det blir 

 förseningar på grund av att man vill vara… man har inte samma kvalitetstänk i alla 

 processteg. 

11. det finns mycket föråldrad information som orsakar problem när man ska göra beslut inom 

 företaget? 

     Svar: Om man tittar på våran sida som är att bygga IT-system så är det ju svårt för vi har ju 

 alltid en ryggsäck med gamla lösningar och gammal information plus att vi måste ha 

 informationen tillgänglig i så lång tid man har ett produktansvar, så det är lite olika, kanske 

 upp till 25 år på vissa saker, så även om du vill kapa bort något gammalt, eftersom man inte 

 tillverkar det, så kan man inte, utan du måste hela tiden ta hänsyn till sånt som redan finns, 

 och det gör att det är otroligt tungjobbat att ta fram IT-system om man har begränsningar, 

 man kanske inte kommer till den senaste eller det är en säljare som säljer en applikation, 
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 kanske visar, såhär skulle man kunna göra, men det går liksom inte i och med att man måste 

 anpassa sig till vad som finns i de gamla systemen. 

 

12. Vad anser du behöver göras för att korta ned ledtiderna i ett projekt? 

     Svar: För mig är det att höja, alltså att lita på systemen, få in rätt saker och kunna liksom 

 kunna börja jobba, om det är en A- och B-release, man ska veta vad det är så man ska kunna 

 jobba tidigare och inte vänta på de stora besluten, så man ska kunna samarbeta mycket mer 

 då. Sen är det ju lätt att säga att man ska samarbeta och så vidare, men om det vore lätt skulle 

 vi ha gjort det mycket tidigare så det kanske behövs någon typ av annan strategi också för att 

 kunna samarbeta mycket tidigare. Tittar man just på GDP till exempel så ser man ju att 

 mycket av aktiviteterna, mest av aktiviteterna, ska ligga i förstudien men det är ju mycket 

 grejor, det är ganska stor bubbla där då. Och sen ska man göra mindre och mindre så att 

 man har kunskap, men där tror jag inte vi är i verkligheten, så att det gör att vi jobbar mycket 

 med vattenfall, alltså i sekvens, och det är det vi måste få bort. Och sen, i och med att alla 

 applikationer har varit per processområde så är det inte så tillgängligt, alltså en 3D-modell 

 kanske man tycker, den här skulle ju man kunna använda för att få ned ledtiden om alla 

 skulle kunna jobba runt den, men då kanske produktion och de som är i industrialiseringen, 

 de kanske inte ens har tillgång till det systemet, de vet inte ens att det finns. 

13. Vad anser du är det största problemet med informationsflödet i Volvos GDP? 

     Svar: Informationsflödet i projektstyrning alltså… Det är ju egentligen, vi har ju dåligt 

 systemstöd. Mycket utav ,alltså det är ju byggt ganska generellt fortfarande så att alla ska 

 kunna, ja, göra sin egen dokumentation, men det gör ju att det blir väldigt olikt och det är ju 

 svårt att driva en automatisering av informationen i just GDP:n. T.ex. kravhantering och 

 sånt då, det är Excel och vi gör fortfarande, sen står det requirement fulfillment och så fyller 

 man i. Man kanske automatiserar lite på sin egen kammare eller har nån metod som man har 

 tagit fram, men sånt borde man ju kunna lägga in, i en enklare databas och få fram, ja hela 

 modellerna, om man säger även just i GDP:n, men det är lite dåligt med det. Jag tror VCE 

 har tagit fram några system för att hjälpa till, för att validera mot olika projekt och sånt där 

 man matar in information för att få, om man säger en projekthantering; vilka är viktigast? 

 vad ska vi göra? och hur ska vi? och så vidare... Så där skulle man kunna lära sig lite, men det 

 finns inget övergripande, man är ganska nöjd med att ha en rigorös checklista och lite 
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 metoder och så vidare. Men vi skapar otroligt mycket projektinformation som ingen… det är 

 ingen som läser ändå.  

 En fas är till exempel konceptutvärdering, vilket vi är jättedåliga på tycker jag. Alltså, det 

 finns ingen… hur ska man välja koncept? Hur ställer vi? Hur utvärderar man? Hur får man 

 fram det bästa konceptet? Det är liksom fortfarande, man ställer upp lite tabeller och visar 

 och påvisar och sen väljer man det man valt innan. Så konceptutvärderingen skulle kunna bli 

 mycket bättre. 

14. Vad anser du är det viktigaste förbättringen som bör göras angående informationsflödet i 

 Volvos GDP? 

     Svar: GDP:n är ju ändå en projekt… Däremot skulle man behöva förbättra 

 informationsflödet i hela Volvo och ha mer enterprise architect-nivå och titta på och mäta. 

 Nu har man haft, hållt på med processer lite då men ja, nu borde man komma ned lite på 

 information och titta då. Lite det som, nu har man slagit ihop enterprise och architect och de 

 ska väl få en annan dignitet så det kanske är på gång. Fortfarande så är det ju, det är väldigt 

 silo-baserat, det är några få som har ett eget system och sen kör man i det och sen får de 

 andra knacka in samma sak. 

 

 

 

 

 

 

 

 

 

 


	FRAMSIDOR klar
	RAPPORTDELEN klar
	Blank Page


