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CHAPTER 1: INTRODUCTION

n this first chapter of our master’s thesis we attempt to create an

interest and make the reader familiar with the subject we have

chosen to work with. This chapter begins with the background of our

thesis, after that we discuss the problems and the purpose of this study.

Finally we introduce further disposition of the thesis.

1.1 Background

Today’s markets are complex; stakeholders such as companies, nations,

and populations involved need to be aware of this. Companies are

experiencing great pressure in the competitive arena, to remain

competitive, they need continuous adjustment and improvement of all

business activities. (Mintzberg, 1983)

One method for a company to remain competitive and achieve a sustainable

competitive advantage can be to compete globally. Companies are

sometimes forced to operate globally in order to achieve economies of

scale. At the same time many organizations have to tailor their products for

each nation’s consumers in order to compete successfully. As a result of

this, companies are often experiencing the need to increase coordination

and cooperation between separate and globally dispersed business units.

(de Wit & Meyer, 1998)

Because the foundation of industrialized economics has shifted from

natural resources to intellectual capital executives have to focus on the
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knowledge underlying their business and make sure that it is used. (Hansen

et.al, 1999) Multinational corporations need to leverage on their total

knowledge base. This enhances learning within organizations and

companies can, as a result of this, be able to build a strong base for creation

of knowledge as one of its core competences. (Hamel & Prahalad, 1993)

One method for companies to better adjust to the environment and achieve

greater potential to compete successfully can be to work on project basis.

Project based work allow companies to build teams, that includes people

with the needed knowledge, adjusted for a specific task. (Gailbraith, 1982)

A project is according to Fitzek (1999) defined by ISO 8402 as:

“...a unique process, consisting of a set of coordinated and controlled

activities with a start and finish date, undertaken to achieve an objective

conforming to specific requirements including constraints of time, cost and

resources.”

(Fitzek, 1999, p9)

Many tasks are becoming increasingly specific to a certain country or

customer which is one reason why projects are becoming a normal work

form for organizations. (Tell & Söderlund, 2001) Another important factor

in order for a company to become successful in the dynamic business

environment is to design an innovative organization. By designing project

teams specifically adjusted to certain new products or services, new

innovations can be brought about. Fiol (1996) refers to organizations as

“sponges”; they have different capacity to absorb new knowledge as well

as different capacity to reconfigure the knowledge in order to generate an

outcome – “to squeeze the sponge”.
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In the search for new innovations and explorations companies often use

standardized processes for product development. We see this as a way to

“squeeze” all possible knowledge out of the company. Many companies

have implemented tollgate processes as a checklist for the product

development process. These are used to make sure that the company does

not oversee any important steeps as they are developing new products.

Certain deliverables must be achieved at each tollgate and it is crucial to be

ready on time. (O’Connor, 1994) One reason behind this is that product life

cycles are getting shorter and as an implication a delay in the development

of a new product can be costly and also cause a company to get

“outpaced” by competition. (Kotler, et.al., 1999; Lambert & Stanley,

1999)

As companies are organizing product development in project teams it

facilitates tailor-making products for certain customers. However, the

communication within and between projects can easily become defective

and project teams are forced to learn the same things individually instead of

from each other. This is one of the drawbacks with working in projects that

large multinational companies are struggling to overcome. According to

Grant (1996), this problem can be divided into two separate dimensions;

the first dimension is cooperation and the second is coordination. The

cooperation problem refers to the difficulties to get everyone within the

organization to work towards the same goal (Shapiro, 1987). The second

dimension deals with how knowledge and efforts can be coordinated in

order to achieve the overall goal of the project. Coordination also deals

with achieving the long run goal of the organization. (Grant, 1996) We will

now continue our discussion and identify the problems we find important

for further exploration.
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1.2 Problem discussion

Multinational companies are experiencing great pressure for continuous

improvement and adjustment to the changing environment. The need for

tools to facilitate communication and knowledge transfer within a company

is one factor that is increasing with importance. (de Wit & Meyer, 1998) A

question that arises is, if organizations can reduce problems regarding

cooperation and coordination that tend to occur as companies work with

project-based product development, by implementing tools for

communication and knowledge transfer?

Autoliv Inc, which is the company in focus of our master’s thesis, is the

worlds largest automotive safety supplier with sales to all leading car

manufacturers in the world (Autoliv Annual Report, 2000). According to

Alvesson (2000) knowledge intensive companies are relying heavily on the

human capital such as engineering skills. When reading Alvesson’s (2000)

definition of a knowledge intensive company we believe that Autoliv

depending on its engineering and R&D units can be defined as a

knowledge intensive company. Autoliv has a need to transfer knowledge

from one business unit to another involved in the same product

development project, often located in different geographical areas and time

zones. Based on this need Montoya-Weiss, et.al.’s (2001) question whether

knowledge transfer can successfully be accomplished without face-to-face

contact becomes interesting. This increases with importance as Nonaka &

Takeuchi (1995) defines two types of knowledge, explicit (knowing about

facts and theories) and tacit (knowing how). The distinction between these

two lies in the transferability between individuals across space and time,
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where explicit knowledge can be codified and therefore transferred more

easily than tacit knowledge. This leads us into the question if knowledge

intensive companies such as Autoliv can successfully transfer tacit

knowledge within a project?

Autoliv has a standardized process for its exploratory product development,

Autoliv Product Development System (APDS), which is based on the use

of tollgate processes. Autoliv is a decentralized company where several

business units located in different parts of the world are involved in the

development of a new product. Average product development time at

Autoliv is three to four years and the company has a goal of reducing this

time to two years. The product development occurs on project-basis and all

business units work separately with individual tollgate processes in “sub

projects”. There is however no overall control system, like a tollgate

process for the total project, the “system project”, which we believe can

cause cooperation and coordination problems within the total system

project. (Autoliv internal material)

An example of a product development project at Autoliv can be the

development of a new steering wheel. The system project is divided into

several sub projects; each sub project is more or less handled separately

from the others by different business units often located in different parts of

the world. Today, Autoliv’s product development process is increasingly

characterized by the use of virtual teams in global projects. A global virtual

team can be defined as:

“… a group of geographically and temporally dispersed individuals who

are assembled via technology to accomplish an organizational task.”

(Source: Montonoya-Weiss, et.al., 2001, p1251)
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Today information technology is, according Montoya-Weiss, et.al. (2001),

no longer the barrier for creating teams that can carry out work at different

times and places. Instead, Montoya-Weiss, et.al. (2001) mean that the

central issue for today’s organizations is how to get virtual teams to work

effectively. Issues that are central in this discussion are how to overcome

problems associated with the lack of social cues and mechanisms. Virtual

teams are according to Alexander (2000) a way to centralize a

decentralized employee base. This has brought the following questions into

our minds: is it possible to centralize the product development process

within decentralized project teams? Can this be accomplished, on a global

basis, through using virtual teams designed to enhance cooperation and

coordination with more efficient communication processes? Another

relevant aspect is whether organizations can achieve efficiency gains by

organizing project teams virtually through codifying knowledge?

The need for communication within and between business units involved in

a product development project is rather obvious. Separate business units

have started to develop tools in order to manage the stated problems. An

example is that Autoliv in the US has developed a local IT-support that

enables them to cope with these types of problems on a local basis. While

this is working well separately, the need for communication on a global

basis is increasing as the system projects are taking place globally. As of

today a global Product Data Management (PDM) system exists. The

question is, however, if the implementation of a global IT-support for

APDS can improve communication and knowledge transfer within

projects?
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1.2.1 Purpose and problem formulation

The goal with this thesis is to understand if a company can overcome the

problems associated with communication and knowledge transfer within

global product development projects, using global virtual teams. The goal

is also to give recommendations to Autoliv weather a possible IT-support

can increase efficiency of coordination and cooperation in the product

development process and should therefore be implemented throughout the

organization. As a result of this we have reached the following purpose for

our master’s thesis:

To explore to what extent and in what respect companies can, using virtual

teams in the product development process, by codifying knowledge,

improve communication and transfer of knowledge between business units

within and between projects in order to improve and increase cooperation

and coordination.

1.3 Further disposition and reading guidelines

The remainder of this thesis starts with methodology, in which we explain

our thoughts about science and the approach taken in this study. In chapter

three, case presentation, we present Autoliv and the specific case we have

chosen to focus on. After that we start the presentation of theories in

chapter four, creating a pre-understanding. In this chapter our attempt is to

present theories needed for a basic understanding of product development,

something that we believe is important for the readers. In chapter five,

frame of reference, we continue by presenting theories that will be used

when analyzing what is presented in chapter six and seven, the empirical
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findings. We divided the empirical findings into two chapters; the first

mainly includes secondary empirical information whereas the second is

built up of the interviews we conducted, primary information. After having

presented the empirical findings we continue by analyzing these, in the

chapter we call analysis. This is done through the use of theories, both the

ones we presented in chapter four and five as well as additional theories

that we thought were useful to strengthen the analysis. In chapter nine we

present our conclusion concerning the studied subject and at the very end

we give Autoliv recommendations, a chapter we have chosen to call action

plan. In this chapter we describe how we believe that Autoliv should work

in order to cope with identified problems. In the figure below we present

the disposition of our thesis as presented above.

Figure 1: Further disposition of our thesis.
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CHAPTER 2: METHODOLOGY

n this chapter we, as researchers, intend to describe our approach to

this study. We will conduct a study where we give the reader a

holistic understanding of the explored phenomena. This will be done

through explaining the general scientific debate as well as our own

approach. We will also describe the methods being used and the reasons

why.

2.1 “Breaking free and burning bridges”

The quotation above is taken from Layder (1994, p91). This states the

scientific approach being taken in this thesis. The meaning of this quotation

is that the emphasis on only macro and structure, or the opposite, micro and

action is wrong. These elements are not separate and in opposition to each

other. By considering these elements as dualistic the intention of the

scientists behind this standpoint is to form an analysis that describes society

and social life in a more reasonable way. (Layder, 1994)

Throughout this thesis our standpoint is that there is a difference between

natural science and social science. We also believe that all elements,

macro, micro, structure and action, have to be considered as a whole to

reach the most adequate understanding of today’s society. As mentioned

above the natural and the social world do not function under the same

premises. In the natural world it is possible to find the one right solution.

This is however not the case in social sciences where the solution depends

on the context of the phenomena. (Andersen, 1994) In our situation with

Autoliv as the company in focus, we believe that the company’s success or
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failure are not completely dependent upon only one of the above variables,

for example the structure of the business environment or the actions of the

individual company. Instead Autoliv’s future success or failure depends on

all of the above variables in mutual combination.

2.1.1 Scientific approach

There are two main approaches when conducting research and achieving

knowledge, positivism and hermeneutics. A researcher should follow one

of those to achieve trustworthy and generalizeable knowledge. The

positivistic approach is based on experience and the results are supposed to

be “true”. The approach places an emphasis on a theory’s ability to be

tested and falsified, it also wants to form the social sciences after the

pattern of natural science. Within this field of study it is also important to

have an objective view of collected information. The positivists are

normally trying to achieve causality, which implies that there is a link

between cause and effect. (Arbnor & Bjerke, 1994)

The other approach, hermeneutics, aims at achieving understanding. The

hermeneutic researchers claim that there is a difference between explaining

the natural world and understanding or interpreting society. The

understanding is never objective; every case in society is unique and cannot

be subordinated. Instead, understanding always takes a standpoint in the

individual or subject in order to generalize the results. (Arbnor & Bjerke,

1994)

Our scientific approach

In order to give recommendations to a global corporation such as Autoliv,
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concerning the use of a global IT-support in the product development

process, we believe that it is important to achieve an understanding of such

a system’s potential for efficiency gains. We have therefore concluded that

our scientific approach in this thesis is more in line with the hermeneutic

school of thought compared to the positivistic.

Gilje & Grimen (1992) states that the hermeneutic approach towards

achieving knowledge through understanding a phenomena within the social

sciences is relevant because most collected data has a meaning. However;

“the meaning of a part can only be understood if it is related to the whole.”

(Alvesson & Sköldberg, 2000, p53)

What this means is that a part cannot be understood if it is not put into a

context. The context in turn, cannot be understood if one does not

understand the separate parts. The parts and the whole are therefore related

to each other, without understanding both, meaning cannot be achieved.

The hermeneutic school also emphasizes the importance of having a pre-

understanding in order to achieve an understanding of the whole. This is

shown in the figure below (Alvesson & Sköldberg, 2000):

Whole

Pre-understanding

Part

Understanding

Figure 2: The hermeneutic circle (own revision, Alvesson & Sköldberg, 2000).
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What the figure shows is that the understanding of the whole will vary with

the understanding of the parts. As the parts are varying the understanding

of the whole will also vary. Even though we do not have an extensive pre-

understanding in this field of study, communication and transfer of

knowledge within global projects, we believe that we have the ability to

create an understanding and contribute to further research within this field.

The fact that we do not have an extensive pre-understanding could be seen

as an advantage since we, because of this, are running a lower risk of being

caught in our own conceptual maps. Neither of us has experienced work in

global projects, nor do we have the perfect academic background. We have,

however, during our academic career been studying subjects that are

closely related to this field, which we see as an advantage. This will

facilitate our understanding of the theories and the empirical work within

this thesis.

Through conducting in-depth interviews, with employees involved in

Autoliv’s product development process, it will be a way for us to

understand the parts of communication and transfer of knowledge within

projects. By understanding the different parts and the meaning of these we

will be able to interpret and understand the whole. This will be done by

putting it into a perspective of potential efficiency gains through increased

coordination and cooperation.

2.2 Deduction or induction?

There are several possible methods for obtaining knowledge; the two most

common are deduction and induction. Depending on the purpose and goal

of a study scientists normally choose to work with one of these. (Andersen,
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1994) When using the deductive method, the researcher aims at testing

already existing theories. This is done through comparing it to empirical

findings and either falsify or strengthen the theories being tested. (Gilje &

Grimen, 1992)

Even though this is a commonly used method for many scientists to obtain

knowledge, it has some drawbacks. An example of critique towards

deduction is that the researchers are locked into already existing theoretical

frameworks. They are, because of this, not having the freedom to interpret

new, unexpected empirical data. (Andersen, 1994)

The other approach, induction, aims at generating theories based on

empirical studies. This refers to that the scientists are working with an open

mind and through the empirical findings they will be able to reach a

conclusion that generates new theories. (Eisenhardt, 1989)

A drawback with this approach is that when studying empirical data, with

the purpose of generating theories, it is easy for researchers to build

complex theories that try to capture “everything”. The result can be a

theory that does not give the reader an overall perspective of reality.

(Eisenhardt, 1989) Another drawback is that this method assumes the

researchers to be totally objective. This has the implication that the

researcher should not have any prior knowledge within the studied field,

which seldom is the case. (Andersen, 1994)

Our method

Neither of these methods do we find appropriate for our study. As

mentioned above the deductive method do not give the researcher the
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opportunity to think freely and have an open mind to new, unexpected

empirical findings. The inductive method, in turn, expects the researchers

to have no knowledge within the studied field prior to the study. Due to this

we adapt neither of these methods in our thesis.

Instead we are conducting research with an open mind and with some prior

knowledge and experiences within the field of communication within

global projects. By using our pre-understanding that is partly built on

axioms and rules, it can be seen as the deductive part of our method.

However, we have experienced that some of the intended research did not

become realized and instead we ended up with deliberate research. During

this study we have also been confronted with new, emergent information,

which we see as the inductive part of our method. The use of both

deductive and inductive methods can be seen as an abductive method.

(Andersen, 1994) The above described process is illustrated in the figure

below:

Intended
Research

(Deductive)

Realised
Research
(Abductive)

Deliberate Research

Unrealised 
Research 

Emergent
Information
(Inductive)

Intended
Research

(Deductive)

Intended
Research

(Deductive)

Realised
Research
(Abductive)

Realised
Research
(Abductive)

Deliberate Research
Deliberate Research

Unrealised 
Research 

Emergent
Information
(Inductive)

Figure 3: The emergence of our method (Source: Danell & Knutsson, 2001).
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The abductive method is combining the deductive and inductive methods.

By adapting this method we will combine already empirical research and

data with our own collected empirical material. Through doing this, we will

hopefully see patterns that can help us understand communication and

knowledge transfer within global projects, and through this give

recommendations to Autoliv as well as contribute to further research.

(Alvesson & Sköldberg, 2000)

2.3 Performing a qualitative case study

When performing research there are, if polarized, two different approaches,

quantitative and qualitative. These two are different; the quantitative

method analyzes a large amount of collected data that has been codified.

An example of when to use this method is when the researchers purpose is

to understand the behavior or needs of a population. The qualitative

approach analyzes, in opposite to the quantitative approach, small samples

of non-quantifiable data. A researcher that performs qualitative research

has the purpose to interpret, analyze and give the collected data meaning

that leads to knowledge. (Lekvall & Wahlbin, 1993) Another difference is

that quantitative research examines a phenomenon to understand a part, the

qualitative approach, does however, reveal how the parts work together to

form a whole. (Merriam, 1998)

When conducting research for this master’s thesis we will apply the

qualitative approach. We will do this because we are interested in

understanding the meaning people construct and how they experience it in

their life world, which according to Merriam (1998) is best done through

using the qualitative approach.
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The type of qualitative research we will use is a case study. A case study

can be defined as the study of:

“...a thing, a single entity, a unit around which there are boundaries.”

(Merriam, 1998, p27)

Through using a case study we will have a greater opportunity to achieve a

deeper understanding within the studied field. We believe that the deep

understanding through using a case study will allow us to give the reader a

holistic description and analysis of communication within global projects

that leads to extended knowledge for the reader as well as for ourselves.

As we proceed with this study our goal is in line with what is stated above.

We want an understanding of insider’s, employees at Autoliv, perspectives

regarding their beliefs, values and attitudes to the implementation of a

global IT-support and how this can facilitate communication and

knowledge transfer within global product development projects.

2.3.1 The generalizability of our case study

One issue that is frequently being discussed concerning case studies is the

issue of generalization. A common question is:

“how can you generalize from a single case?”

(Yin, 1994, p10).

The answer to this question can be quite complicated but easily expressed:

it is possible to generalize from a single case in one situation to a similar
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case in a similar situation. It is therefore not possible to generalize the

results for a whole population but instead to give meaning and

understanding to the studied type of case. (Yin, 1994)

In our case, when studying communication and transfer of knowledge

within global projects at Autoliv, we believe that the results can be applied

to any corporation similar to Autoliv with similar issues. Even though we

think it can be applied, we do not mean that the results and

recommendations should be looked upon as the one right solution for any

corporation. All corporations have their own organizational structure and

other issues that in many cases need tailored treatment.

2.4 Jenny & Thomas as researchers

As students, we are not used to being refereed to as researchers, this

semester we have however found ourselves in a position quite distant from

what we are used to. The question is, how should we, Jenny and Thomas

the authors of this thesis, be looked upon? The intention with this study is

to create an understanding of knowledge transfer and the communicational

processes within global projects and from this give recommendations to

whether Autoliv should pursue with the process of creating a global IT-

support for the product development process. In order to create this

understanding we need to have the ability to enter into “the world of global

projects” (Merriam, 1998).
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2.4.1 Case study design

Depending on the research question, case studies have to be designed in

different ways. The main purpose of designing a case study carefully is to

avoid a situation in which the collected data does not match the initial

research question. (Yin, 1994) Below we have described the design of our

study.

Collecting empirical data

As mentioned earlier our goal is to achieve an understanding of the whole.

A part in this process has for us been to conduct in-depth interviews. An

interview can be seen as a conversation with a purpose. The main purpose

of an interview is to obtain a special kind of information; the researcher

wants to find out what is on the interviewees mind. By interviewing people

we hopefully find out what is not directly observable such as the reason

behind a specific behavior as well as how people interpret the world around

them. (Merriam, 1998)

Depending on how interviews are carried out the answers can vary in

quality (Merriam, 1998) To achieve high quality answers we have in the

meetings strived to achieve a successful interaction with the interviewee in

focus. Further we have strived to create a relation with the interviewee

based on trust and commitment. In order to avoid interviewing effects, such

as leading the answers into a specific direction, we have let the

interviewees speak freely with us prompting when necessary. The

interview guide is included in appendix A.

We have conducted 16 interviews with a total of 17 people. The

interviewees are all employees at Autoliv. We began with interviewing 10
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managers that were somehow related to the subject that we are studying.

These interviews gave us a good background and understanding of what

they thought were important concerning the subject. After having

conducted interviews with employees at management level we focused on

interviewing employees that were part in one specific ongoing project,

which we due to classified issues call the T50 driver airbag and steering

wheel project. We did this to get a good understanding of how

communication and transfer of knowledge really takes place as of today

within the organization. Each interview lasted approximately 1-1,5 hours.

Since only seven of the interviewees work in Sweden we have not been

able, due to cost and time constraints, to only do face-to-face interviews.

We conducted nine of the interviews in a videoconference setting. Before

conducting the first interview we made sure that the questions were

appropriate through letting Lars Lindkvist, our professor at Linköping

University, and Magnus Dahlén, our contact at Autoliv read and comment

on the questions. On top of this we made small adjustments after having

conducted our first interview. The questions were only used as a guideline

for the discussion and dependent on the interviewee it took slightly

different directions every time.

We have also collected some empirical data from secondary sources such

as Autoliv’s annual reports and the company’s internal material.

Information about Autoliv and its formal processes are examples of

empirical data that have been collected from secondary sources.
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2.5 Method criticism

Choosing one method does always mean omitting others. We were aware

of this when choosing our method and we believe, with this kept in mind,

that we did the right choice.

When conducting interviews, face-to-face meetings with the interviewees

are what are thought of as the best. When meeting people face-to-face

commitment and trust, two important variables, between the interviewees

and the interviewers are at their peaks. (Sveiby, 1997) From this follows

that one weak point with our method is that we, due to cost and time

constraints, had to conduct the majority of our interviews in a

videoconference setting. After having conducted all interviews, we do

however think that there is no major difference concerning the quality of

our answers that is dependent on in what setting the interview was made.

We see the videoconferences as a good experience for us since we were not

familiar with that type of setting when we started the project. It gave us an

increased understanding of the problems employees deal with on a daily

basis in the product development project.

Another thing that can be seen as a weak point is that 10 out of the 16

interviews were conducted with people from other countries than Sweden.

This had the implication that we had to speak English, a language that is

not our native language and in several cases not the native language of the

interviewees. Even though many people in today’s business world speak

good English, like the people we interviewed at Autoliv, you always run a

larger risk for misinterpretations when using English compared to when

using the native language.
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Another thing that could be a source to misinterpretations, and therefore a

weakness of our method, is the different cultures in different nations. To

cope with this problem as well as the language problem we have tried to be

as clear and to the point as possible during our interviews. We did also, at

the beginning of each interview, point out that if anything was unclear for

the interviewee or for us we should not hesitate to ask for a clarification of

a question or of an answer.

When conducting interviews with employees concerning an up-to-date

issue but at the same time a troublesome one, there is always a risk that the

respondents do not tell the whole truth. To overcome this problem we made

clear that the answers would be published anonymously in the way that we

would not publish who said what. We also believe that this issue was partly

taken care of since we came from outside of the organization and the

respondents could therefore speak more freely. Our relation to Autoliv

should also have decreased the risk of interviewees acting politically in

order to look good.

We had the intention to interview a consulting company, Arthur D. Little,

which is working with sales and implementation of IT-supports. This

would probably have given us good information about implementation and

the use of such systems. We believe that this could have done our

recommendations more specific. We were however unfortunately, because

of classified issues, not able to conduct this interview.
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2.6 Chapter summary

To sum up this chapter, we have chosen the hermeneutic approach in order

to achieve an understanding of the whole as well as the parts of the studied

phenomena. Due to that we believe that our process of achieving

knowledge include both intended and deliberate research as well as new,

emergent information, our approach towards achieving knowledge can be

seen as abductive, a mix between the inductive and deductive methods. The

best way for us to achieve an understanding of the studied phenomena was

to use a qualitative case study method. We will now continue our thesis

with a presentation of our case.
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CHAPTER 3: CASE PRESENTATION

or readers that are not familiar with Autoliv and our case, we

will here give a brief presentation of the company and our

chosen case, the T50 project. Our intention is to give the reader

the context of our study. We will primarily focus on the T50 project.

3.1 Company presentation

Autoliv is a large multinational company that employs approximately

30.000 people in more than 30 countries. The company is listed on the

fortune 500 and is the world’s largest automotive safety supplier. The

market share is increasing and it is not only due to that Autoliv

manufactures high quality products and are facing an increasing demand

etc. The company has also increased its market share through several

acquisitions during the last years. (Source: www.autoliv.com) Autoliv’s

business mission is:

“…to develop, produce and sell systems worldwide for mitigation of

injuries to automobile occupants and pedestrians, and avoidance of

traffic accidents”

(Autoliv annual report, 2000, p2)

Autoliv develops, markets and manufactures many different products;

airbags, seat belts, safety electronics, steering wheels, anti whiplash, seat

components and child seats. Due to the reason that half a million people are

killed globally in motor traffic every year and ten times as many are

severely injured, there is a large demand for improved automotive safety.
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This is also the reason behind Autoliv’s motto:

“Your safety – our concern”

(Source: www.autoliv.com)

Autoliv’s customers consist of leading car manufacturers around the world.

The company services them from over 80 business units worldwide. The

figure below presents how Autoliv Inc’s activities are organized. (Source:

www.autoliv.com)

Autoliv has five specialized component groups (divisions) where the

production is concentrated in relatively few locations for achieving

economics of scale. The component companies are generally located in the

same countries as the assembly companies, which in turn are located

closely to major customers (global business units) for example Volvo in

Gothenburg, Sweden. (Source: www.autoliv.com)

Figure 4: Autoliv's organizational chart (source: www.autoliv.com).
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3.2 Our case – the T50 Driver Airbag and Steering

Wheel

In order to achieve a deeper understanding of the product development

within Autoliv, we have chosen to study one product development project

more in-depth. We found a project that fits our problem statement well, the

development activities is spread out in different countries, Sweden, USA,

Germany, France and the United Kingdom. The customer is located in

Germany. Within the overall system project, the T50, there are five sub

projects included – driver airbag, steering wheel, passenger airbag, seatbelt,

and side airbag. The project started in May 2000 and is now in phase 3 of

the APDS tollgate system, the product and process validation phase, and is

approaching tollgate 3 in August of 2002. At tollgate 3 the project will be

approved for start of production.

We have studied two sub projects that are carried out together, much like

one single sub project –T50 Driver Airbag and Steering Wheel. This

project is in turn divided into several separate projects. Each has its own

focus and is carried out very much independently of the others. The

different sub projects are inflator, cushion, steering wheel electronics

(LenkRad Electronics – LRE) and finally the multi functional switch device

(Multi Funktionsschalter Leiste – MFL).

In the figure below is the formal organization of the T50 driver airbag and

steering wheel project presented. Only the sub project that we have studied

more deeply – the steering wheel electronics is showed in detail in the

figure below:
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These sub projects are placed in different locations depending on the focus

of each business unit. Each sub project is in turn divided into separate

projects at each location. With all these components one can easily

understand the complexity of developing a complete steering wheel. Each

sub project has its own tollgate system and review board. There is no

overall tollgate system for the whole system-project. The tollgate includes

certain deliverables that has to be completed in order to advance into the

next phase of development; we will however discuss this further in the

empirical section of our thesis.

Project Manager

Cushion

Project Manager

Inflator

Project Manager

Airbag-Project

Project Manager

MFL

Project Manager
Steering Wheel 

Electronics

Project Manager

Steering Wheel-Project

Project Team Leader
Steering Wheel and 

Airbag Project

Marketing/
SalesSystem

Resident 
engineer

SW interface HW design Mech. design Production

Logistics/
planning

Quality 
engineer

Prod.mgr.
car man.

Co. 
proj mgr

Figure 5: The T50 steering wheel and airbag project organization broken down into its
specific sub projects. (Source: Autoliv internal material)
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For the uninvolved it is not easy to understand what all these components

within the steering wheel are doing, we have therefore tried to explain this

below: The airbag module consists of an inflator (or gas generator) with an

initiator, a textile bag ("cushion"), housing and a cover for the steering

wheel. The cushion is made of nylon and folded in a specific way to make

it unfold fast and safely. It has vent holes on the underside to assure soft

landing ("ride down") of the car occupant in the bag. The bag is fully

inflated within 50 thousands of a second and deflated within two tenths of a

second. (Source: www.autoliv.com)

After having presented Autoliv and the product development project in

focus, the T50 steering wheel and driver airbag project, we will now

continue by creating a theoretical pre-understanding.
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CHAPTER 4: CREATING A PRE-
UNDERSTANDING

fter having presented our case we will in this chapter give the

reader a deeper understanding about product development and

project management. This is done in order for the reader to better

understand our frame of reference presented later in our thesis. Due to the

fact that this thesis treats issues within product development projects, we

believe it is important to give the reader a background to the subject in

order to continue with the analysis of the theories.

4.1 Product development

The development of new products has increased with importance and is

becoming a focal point in industrial competition. For today’s managers,

increasingly important factors in the product development process are to

increase the speed of development, quality and efficiency. Driving forces

behind these factors are the importance of time to market (TTM), cost

reduction, as well as the need to tailor make products for individual

customers. (Clark & Fujimoto, 1991)

Depending on the product, development can be more or less complex. As

Clark and Fujimoto (1991) makes a distinction between the internal and

external complexity, different combinations between these variables create

four main product categories based on their internal and external

complexity. The types of complexity give rise to different problems

concerning the development of new products. This is illustrated in the
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figure below:

The two dimensions in the figure above, complexity of internal product

structure and complexity of product-user interface shows how they interact

in order to create different kinds of products. The first dimension reflects

the number of components that make up the products. The second

dimension refers to the possibility of identifying the user’s future needs.

Clark & Fujimoto (1991) refers to this as:

“Subtle, latent, equivocal, and inarticulate market needs…”

(Clark & Fujimoto, 1991, p11)

In the development of new products we believe that these issues are

important for a company to reflect over and through doing this understand

what their product development will be like. Depending on the product

complexity we believe that the need for cooperation between business units

and coordination of activities increases with product complexity. Further,

the more complex the product is, the more emphasis the organization has to

place on the internal cooperation and coordination.
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Figure 6: Type of product by complexity (Clark & Fujimoto, 1991).
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In new product development processes, companies often follow

standardized, pre-set activities. Lindkvist et.al. (2001) present two different

models that can be used in the development of new products, the waterfall

model and the fountain model. These are shown in the figure below:

The waterfall model is characterized of that different parts of a total project

are carried out in a separated and sequential flow. In this model there are

several explicitly defined entry and exit modes where the development

process makes progress and enters a new project part only if all earlier

activities are finished. This model is used when the development of a new

product can easily be separated into distinguished parts. The fountain

model is practiced when it is difficult to make clear distinctions between

different parts in the development process of a new product. Companies

using this model work with all parts of the project simultaneously. The

fountain model gives rise for companies to organize in networks. By

organizing the work after this model companies often becomes more time

efficient. (Lindkvist, et.al., 2001) No matter which of the models a

company use it is important to emphasize both the whole and the parts of

the development process in order to generate the needed outcome (Clark &

Fujimoto, 1991).

Entry Exit/Entry etc. Time

The Waterfall model The Fountain model

Entry Exit TimeEntry Exit/Entry etc. Time

The Waterfall model The Fountain model

Entry Exit Time

Figure 7: Product development models (Lindkvist et.al., 2001).



Communicating Knowledge in Globally Dispersed Teams – A Study of Autoliv

- 32 -

As a conclusion concerning the above discussion we have reached the

belief that the product development, if working smoothly, can be a source

to great successes and sustainable competitive advantage. It is therefore

important for companies to view its product development process as an

asset and continuously organize in a way that facilitates efficient product

development. One way to organize that has increased in popularity is to

organize product development in projects, which will be discussed in the

section below.

4.2 Projects and project management

As the external and internal product complexity increases, the need for

efficient cooperation within the organization also increases. Öhrwall (2000)

has because of this added another dimension to the figure above, this

dimension shows that external and internal product complexity is positively

correlated with organizational complexity.

What this implies is that the product development complexity not only

depends on product properties, but also on organizational complexity.

Complexity of product
user interface

Complexity of internal
product structure

Organizational
complexity

Figure 8: Complexity dimensions in product development projects (Öhrwall, 2000).
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Organizational complexity is referred to as the number of internal functions

involved in the product development process. (Öhrwall, 2000)

The increasing organizational complexity can be coped with by organizing

in projects. To the earlier stated definition of a project we would like to add

that according to Tell & Söderlund (2001), projects are also a way to

reduce complexity in order to facilitate problem solving and are therefore

according to us a good way to cope with complex product development

processes within complex organizations. By organizing in projects a

company is allowed to decentralize and to separate individuals in order for

them to focus on a distinct task. (Tell & Söderlund, 2001) When organizing

in projects companies often choose not to work according to the functional

organization form. Instead they use specialists from several different

functions. These specialists are integrated into teams under a common

project leader to perform a specific task. Through doing this the work will

allow for more effective coordination. (Allen, 1995) However, project

teams are often referred to as temporary, what this means is that they

consist of individuals who in extreme cases may never have worked

together before and may never work together again (Jarvenpaa & Leidner,

1999).

There are not only pros with organizing in project teams. There is a trade

off between organizing in project teams and using a functional

organization. The knowledge base is not developing at the same speed in a

project team as in a specialist function. However, a more innovative

surrounding is established when people from different functions are

integrated. Organizations therefore need to consider working with both

project and functional organization in order to increase the internal
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knowledgebase and at the same time be innovative. (Tomicic, 2001; Allen,

1995)

4.3 Chapter Summary

We started this chapter by stating that different products have different

complexity depending on two dimensions, complexity of internal product

structure and complexity of product-user interface. Later we added a

dimension to this reasoning by concluding that organizational complexity is

positively correlated with product complexity. Further we concluded that

organizations in order to cope with these complexities tries to organize in

project teams and use preset activities which should enable individuals to

focus on a specific task and therefore decrease complexity. It is, however,

important not to think that all problems and all its dimensions diminish

when organizing in project teams.

We hope that the reader by now has achieved a good pre-understanding in

order to move on into the specific area of our master’s thesis. We will now

carry on and “frame” our empirical findings with theories that will be a

basis for our analysis.
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CHAPTER 5: FRAME OF REFERENCE

n this chapter we present the theories we intend to use when

analyzing our empirical findings. They will, however, not just be

presented, we will also reflect over and discuss the chosen theories

from an angle of product development projects.

5.1 An Organization – a group of individuals?

When talking about companies, hospitals or sports clubs, we normally use

the term organization. We would, however, not use this term when talking

about families. A question that arises because of this is why we make

distinctions between organizations and other social groups? According to

Jacobsen & Thorsvik (1998) an organization is, as opposed to for example

a family, a conscious, social system that is constructed to accomplish a

certain goal. Because of the many individuals, functions and teams within

an organization there are, except for the main goal of the organization,

several different and many times unsynchronized individual, functional and

team goals. (Jacobsen & Thorsvik, 1998)

In the discussion below, we will point to the importance of organizing a

company efficiently in order to accomplish a certain task. This will be done

through looking at coordination and cooperation and the use of virtual

teams in global product development projects. As an addition to this, we

will look at a cultural aspect of multinational organizations.
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5.1.1 The need to coordinate and cooperate

If there are unsynchronized goals between individuals, functions and teams

within organizations competing in today’s market, it is a problem that they

have to cope with in order to achieve a greater possibility to become

successful. Organizations need to integrate their functions, teams and

individuals in order to overcome these problems. (Lawrence & Lorsch,

1967)

As Grant (1996) brings up the issues of integration he makes a distinction

between coordination and cooperation within the organization.

Coordination emphasizes the importance of how best to coordinate the

efforts of many individuals, functions and teams in order to generate a

specific outcome in the most effective way. Cooperation refers to the

problem of getting everyone within the organization to work towards the

same goal. It is, however, natural that there are many different sub goals

within an organization, but the individuals, functions and teams need to

focus and work for what is best for the organization as a whole. (Grant,

1996)

Grant (1996) further states that without the potential benefits of

specialization, there would be no need for the creation of organizations

with multiple individuals. The efficiency gains that are potential from

specialization create the task of coordinating individual specialists. van de

Ven, et.al. (1976) point out that coordination within an organization is the

process of linking different parts of the organization together. There are

according to Wenpin (2002) two generic types of coordination

mechanisms, formal hierarchical structure and informal relations.

Depending on the task different coordination mechanisms will according to
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Grant (1996) be used. These mechanisms can be coordination by rules,

plans, mutual adjustment or group coordination (Grant, 1996).

The issue of cooperation arises as organizations have to unite the differing

goals of organizational members and groups. Achieving purposeful and

well-coordinated actions in large organizations can be a significant

problem. The technical problem of coordination can many times be solved,

however, the differing goals of the many individuals in the organization

can be a large problem to overcome. (Grant, 1996) Lawrence & Lorsch

(1967) state that individuals in a subsystem develop a main concern

regarding the goals of the separate subsystem or sub project and do

therefore not focus on the big picture.

We believe that it is very important for an organization to be aware of that

it is set up of many different individuals that belong to different functions

and teams wherein it easily occurs goals that are sometimes not congruent

with the organization’s overall goal. This is the reason why we see an

advantage of Grant’s (1996) distinction between coordination and

cooperation. We believe that this facilitates getting closer to what needs to

be coped with within an organization suffering from integration problems

within for example its product development processes.

5.1.2 The use of virtual teams – a way to coordinate and cooperate?

Working in today’s business world is like working in a world where the sun

never sets. When for example Nils in Sweden leaves work for the day, his

colleague and teammate, John on the American west coast, turns on his

computer to start working in early morning. There are not many
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instructions for how to overcome difficulties relating to time and

geographical differences in a perfect way, but companies know that they

have to do it in order to survive. Lipnack & Stamps (1997) state that

working with virtual teams is one strategy for success, they provide for

organizations to reach across space and time with technology.

The technological development has provided new ways for organizations to

structure process and distribute work and communication activities in order

to overcome the problems associated with coordinating work across space

and time. Montonoya-Weiss, et.al. (2001) discuss the factors of dispersed

(carried out in different places) and asynchronous (carried out a different

times) work. Global virtual teams allow for flexibility, responsiveness,

lower costs and improved resource utilization that is needed to meet the

ever-changing requirements in the global marketplace. (Jarvenpaa &

Leidner, 1999) Even though technology facilitates carrying out work at

different places and times there are drawbacks with the use of technology

within for example product development projects. Jarvenpaa & Leidner

(1999) also bring up the negative side with the use of virtual teams across

space and time, such as low individual commitment, role overload, role

ambiguity, absenteeism and social loafing. These are factors that are at risk

of being exaggerated in a virtual context and systems have to be built with

these factors in mind.

A virtual team consists of three main building blocks; people, links and

purpose as described in the figure below:
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•  The people aspect is divided into independence (parts), shared

leadership (parts-as-wholes) and integrated levels (wholes). What

this means is that the people have to be autonomous but still be able

to be independent. ”They must know how to be ‘me’, while

simultaneously holding on to being ‘we’.” (Lipnack & Stamps, p18,

1999) The second aspect, shared leadership, implies that at some

point every member will take on a leadership role depending on his

or her skills and expertise within a specific area. The aspect of

integrated levels means that a virtual team is not only integrated

horizontally, but also up and down the organization. (Lipnack &

Stamps, 1999)

•  The purpose building block consists of cooperative goals (do),

independent tasks (doing) and concrete results (done). These three

enables virtual teams to focus and be productive. (Lipnack &

Stamps, 1997) Having a well-defined purpose is far more important

in a virtual setting compared with a face-to-face setting due to that a

shared understanding of the purpose is built up through the physical

face-to-face interaction. (Jarvenpaa & Leidner, 1999)

•  The term links refers to the bridging of three key aspects of

People

Purpose

Links

Figure 9: The building blocks of virtual teams (Lipnack & Stamps, 1997)
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communication, multiple media (channels), boundary crossing

interactions (communicating), and trusting relationships (patterns).

The web of links is what differentiates a virtual team from a normal

face-to-face team. The most important factor that the web of links

has to accomplish is to build trust between the members of the

virtual team. The lack of face-to-face interaction can increase

misunderstandings and decrease the possibility to quickly clear

things up. (Lipnack & Stamps, 1997) We see the use of links as a

way to coordinate groups of individuals, organized virtually.

Although the use of virtual teams seems to have great potential there are

several social difficulties in the use of such teamwork. Montonoya-Weiss,

et.al. (2001) bring up the issue of asynchronous communication

environments. Here cues are hindered, feedback is delayed and

interruptions in communication many times occur. From this she states that

coordination of the virtual team is a major barrier for accomplishing a

predefined task due to the time laps in communication. We do, however,

believe that the asynchronous communication also can be of advantage for

virtual teamwork due to that it allows the members to think things over

before answering for example a question.

When reviewing literature dealing with the issue of face-to-face contact vs.

virtual teams, a central issue that authors often bring up to discussion is the

notion of trust. The question that often arises is whether trust can be built

without face-to-face contact. Many authors such as Jarvenpaa & Leidner

(1999) and Moenaert, et.al. (2000) have the opinion that the creation of

trust is facilitated through shared social norms, repeated interactions as well

as frequent and direct communication. Jarvenpaa & Leidner, (1999)
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questions whether trust can occur without “touch”, however, they conclude

their discussion by stating that global virtual teams can achieve “swift”

trust, “a highly active, proactive, enthusiastic, generative style of action”,

(p794) but this is very fragile and temporal.

Even though the use of virtual teams both have pros and cons we believe

that the use of technology, to reach across time and space, mainly have

positive impact, when used as a complement to face-to-face meetings as

coping with coordination and cooperation problems. To only use virtual

settings as the method to coordinate and cooperate is, however, according

to us probably a method that will have drawbacks because of the lack of

“touch”.

5.1.3 A cultural viewpoint

Virtual teams work across boundaries and as they become global, issues

concerning language and culture become more and more important.

Cultural differences within a virtual team sometimes make communication

a problem. Not only within virtual teams is this a problem, but even so (and

sometimes more significant) within conventional teams. (Jarvenpaa &

Leidner, 1999)

In the world of today people are parts of several different cultures, such as

family, company, nation, and sports culture etc. Our earlier example of

Nils, who leaves work at night, is also an example of a moment when he

leaves the company culture in order to enter his family culture at home.

Maybe he is also taking his son to soccer practice and enters yet another

culture. When different cultures meet on mutual ground in for example a
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product development project, we believe that the cultures can affect each

other in different directions. This is similar to the thoughts presented by

Hellgren & Melin (1993), about how different cognitive maps affect each

other when they meet on mutual ground. We believe that this, in turn,

creates new cultures and cognitive maps of how things are presumed to

work in a particular project or work environment. Through interacting with

each other, we believe that people’s cognitive maps are affected and over

time changed. Within for example a global product development project

where several nationalities, cultures and professions meet, we believe that

the individual cognitive maps will affect each other and a common

understanding will be developed that hopefully can help the cooperation

and coordination of the work.

We have expanded the thoughts of Danell & Knutsson (2001), and created

a model for how culture affects the individual that is part of a nation,

organization and finally a global virtual project team. This is illustrated in

the figure below:

With this figure we want to illustrate how three different types of cultures

could affect a person working in a product development project. All

consists of their own “cognitive maps” of what is right and wrong.

Nation 
culture

Organization 
culture

Project 
culture

Nation 
culture

Organization 
culture

Project 
culture

Figure 10: Different cultures affecting the individual (freely adopted from Danell &
Knutsson, 2001).
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Jacobsen & Thorsvik (1998) state that a strong culture negatively affects

organizational learning. An example of this can be if Nils receives a

message from his teammate in the US stating that he should complete a

task in a way that is wrong according to his national culture. When these

types of cultural collisions occur, significant time is many times spent on

conflict solving instead of focusing on what is best for the organization and

the project (Jacobsen & Thorsvik, 1998).

Research concerning cultural dilemmas has shown that the use of virtual

teams in a global setting can decrease these types of cultural difficulties.

According to Jarvenpaa & Leidner (1999), these cultural “clashes” can

decrease in magnitude as companies develop a common language for

communication in a virtual setting.

5.2 Communication

Activities in a product development project deals with communication to a

large extent. An empirical study has shown that less than 10% of the

designing engineers time is spent on actually working with design of a new

product, and only 20% of the time is spent on actual engineering activities.

The rest of the time is used to research and coordinate the process through

attending meetings etc. (Wheelwright & Clark, 1992)

The literature referred to earlier in this thesis states that communication is

crucial in a product development process. To communicate effectively is,

however, not an easy task for companies or their product development

teams. When looking in a dictionary, to communicate refers to the process

of exchanging knowledge, news or ideas. To be able to communicate
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means that a person’s knowledge, news or ideas are interpreted and

understood correctly by others. This is what Jacobsen & Thorsvik (1998)

define as effective communication.

Kotler, et.al. (1999) present a framework for communication, which is

shown in the figure below. They state that companies need to understand

the nine elements involved in the communication model to be able to

communicate effectively.

A sender of a message needs to use his/her knowledge about the receiver

when communicating in order to increase the chances to achieve effective

communication. The knowledge should be used as the sender encodes the

message and also when choosing media. All types of coding and all types

of different medias have pros and cons, through making the right choices

through using the knowledge of the receiver, the sender will have greater

potential to communicate the message without having to witness that the

receiver decodes the message and understands things in an incorrect way.

There is however always a risk that noise, unplanned distortion, occurs

during the communication process, which can make the receiver

understand the message in a different way compared to the sender’s initial

purpose. (Jacobsen & Thorsvik, 1998; Kotler, et.al. 1999)

Sender Encoding
Message

Media
Decoding Receiver

Feedback

Noise

Response

Sender Encoding
Message

Media
Decoding Receiver

Feedback

Noise

Response

Figure 11: Elements in the communication process (Kotler, et.al., 1999)
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When relating the importance of being able to communicate effectively to

product development, Öhrwall (2000) as already discussed, states that the

number of people involved in the communication process and the

complexity of the product affect the importance of efficient information

flows.

5.3 Knowledge and information

In a firm such as Autoliv, where the development of new products is in

focus, leveraging on the total knowledgebase within the firm is increasing

with importance. Information has to be shared within the company and

knowledge has to be created in order to be able to carry out specific tasks.

The total knowledge base in a company such as Autoliv has to be carefully

managed in order to compete successfully in the increasingly dynamic and

complex market.

The term knowledge therefore has to be well defined in order to understand

the viability of transferring knowledge between business units involved in

the same project. In this section we will start with defining knowledge and

explain the difference between knowledge, information and data. We will

then move on to discussing the importance for companies being able to

transfer knowledge and later bring up the issue of codification as a

possibility to transfer knowledge effectively.
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5.3.1 Knowledge, information and data

Knowledge consists of interpretation and action, which is what separates

knowledge from information. Berggren & Lindkvist (2001) therefore

concludes that the interpreting and acting people or organizations are those

that hold knowledge. Other authors make distinctions between data,

information and knowledge. Davenport & Prusak (1998) claims that

interpretation and meaning distinguishes data from information and action

and application are factors that separate information and knowledge.

What this figure shows is a knowledge hierarchy. The data dimension is a

set of objective facts about events. Data is entered into record keeping

systems where it can be interpreted and given meaning in a form of

information, usually through documents. Information, in turn, is a message

and is meant to change the way a receiver perceives something and change

his or her judgment and behavior. Knowledge is the final step in the

hierarchy; this is when data has developed into knowledge through

interpretation, meaning, action and application. (Davenport & Prusak,

Data:
Facts, images 

or sounds

Knowledge:
Instincts, ideas, rules and 
procedures that guides 
actions and decisions

+ interpretation + meaning = Information:
Formatted, filtered and 

summarized data

+ action + application =

Data:
Facts, images 

or sounds

Knowledge:
Instincts, ideas, rules and 
procedures that guides 
actions and decisions

+ interpretation + meaning = Information:
Formatted, filtered and 

summarized data

+ action + application =

Figure 12: Distinctions between data, information and knowledge (freely adopted from
Davenport & Prusak, 1998).



Communicating Knowledge in Globally Dispersed Teams – A Study of Autoliv

- 47 -

1998) We will discuss this aspect to a further extent in the section below.

5.3.2 An explanation of knowledge

After reviewing knowledge literature we have identified two types of

knowledge; tacit and explicit, where tacit knowledge is non-verbal,

intuitive and non-articulated, while the explicit knowledge is formal,

systematic and codified. (Nonaka & Takeuchi, 1995) Grant (1996) expands

these definitions into that tacit knowledge being the notion of knowing how

and is therefore exposed through application. He also defines explicit

knowledge as knowing about facts and theories and is through this best

revealed through communication. The difference between explicit

knowledge and information is very small and is why we will treat these two

aspects as similar to each other.

Tell & Söderlund (2001) have extended the thoughts of other authors and

have identified another dimension of knowledge – individual and

organizational knowledge. These two aspects treats whether the members

of the organization hold the knowledge or if the knowledge consists within

the organization as part of the structures and activities that goes on in a

specific organizational context. Within projects the separation between

individual and organizational knowledge is a major issue, through the

coordination and collection of individuals a specific task can be solved

dependent on their skills. In the cases where the project task can be solved

according to a pre-defined plan, the organizational knowledge can be used

to a greater extent and the problem solving does not have to be as

dependent on individual members’ knowledge in order to accomplish

results. (Tell & Söderlund, 2001)
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From the above discussion about the two dimensions of knowledge, Tell &

Söderlund (2001) bring up interesting thoughts about how to combine these

into four types of knowledge. In the figure below their thoughts are

concluded:

By combining the different dimensions of knowledge Tell & Söderlund

(2001) finds a way to explain the learning processes in project-based work:

•  Conscious knowledge is justified from the already existing cognitive

maps that the individual has created. The conscious knowledge is

therefore subjective and many times connected to a wider context.

Conscious knowledge is many times communicated through the use of

analogies and metaphors.

•  Objectified knowledge is in a project-based context very important. This

type of knowledge is explicit and easily codifiable. Objectified

knowledge can therefore be easily and efficiently transferred throughout

the organization, or in our case within a product development project

due to the codification that is made possible when dealing with explicit

knowledge.

Conscious 
knowledge

Objectified 
knowledge 

Personal 
knowledge

Institutional
knowledge

Explicit

Tacit

Individual Organizational

Conscious 
knowledge

Objectified 
knowledge 

Personal 
knowledge

Institutional
knowledge

Explicit

Tacit

Individual Organizational

Figure 13: Four types of knowledge (Tell & Söderlund, 2001).
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•  Institutional knowledge emphasizes the importance of collective

knowledge in the tacit knowledge dimension. It is not enough for

individuals within an organization to possess knowledge themselves; the

individuals together create a culture or norm that they at the same time

follow.

•  Personal knowledge is mainly focused on the skills possessed by

individuals within for example a project. New experiences are collected

and in the long term the team member can expand his or her skills into

new areas.

In order to communicate and accomplish transfer of knowledge within

projects we will in the section below expand our discussion into how to

transfer the different types of knowledge. We will also discuss what

implications they can have in the communication between individual

members in separate business units involved in the same project.

5.3.3 Transferability of knowledge

Tacit knowledge can according to Nonaka & Takeuchi (1995) be

transferred via for example on-the-job training and trough observing and

working with someone with experience. Explicit knowledge, in turn, can be

transferred trough written material such as documents and discussions

between individuals. The authors further present four types of conversion

between individuals in an organization depending on whether the

knowledge is tacit or explicit and if the objective is to convert the

knowledge into tacit or explicit forms. The four types are presented in the
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figure below:

These types can be described as (Nonaka & Takeuchi, 1995):

•  Socialization is the process of sharing experiences and through this

creating tacit knowledge such as shared mental models or technical

skills. Tacit knowledge can therefore be spread through its

socialization in communities of interest and practice.

•  Externalization is the process of articulating tacit knowledge into

explicit concepts. New explicit knowledge can be generated through

externalization of tacit knowledge through for example when new

best practices are selected among the informal work practices in an

organization.

•  Combination is a process of systemizing concepts into a knowledge

system. Here existing explicit knowledge is combined to support

problem solving and decision making, for example through IT-

techniques.

Socialization

CombinationInternalization

Externalization

Tacit

Tacit

Explicit

Explicit

From

To

Figure 14: Organizational knowledge transfer (Nonaka & Takeuchi, 1995).
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•  Internalization is the process of transferring explicit knowledge into

tacit knowledge, that is, the new tacit knowledge can be generated

through the internalization of explicit knowledge by learning and

training.

This process of creating knowledge is according to Nonaka & Takeuchi

(1995) a spiraling process, as shown in the figure above, where the

interaction of knowledge leads to the creation of new knowledge. The

knowledge spiral presents the interaction between tacit and explicit

knowledge wherein socialization is the process of sharing mental models

and experiences from individual to individual. Externalization is then

utilized through a dialogue or collective reflection. The combination mode

is reached through networking where the knowledge is then actualized and

a new system is built. Learning-by-doing on the site then creates the

internalization mode. (Nonaka & Takeuchi, 1995) This spiraling interaction

increase with the number of actors, the more actors that are involved in the

process, the larger and faster the interaction between tacit and explicit

knowledge becomes Öhrwall (2000). The four modes of knowledge

creation allows for a conceptualization and actualization of knowledge

within organizations. The concept of “ba” which will be described below

offers an explanation to how knowledge is created within different

organizational settings (Nonaka & Konno, 1998).

“Ba” – a foundation for knowledge creation

Nonaka & Konno (1998) have introduced an interesting concept for

knowledge creation as an extension on Nonaka & Takeuchi’s (1995) model

for the knowledge conversion. The authors call it “the concept of ba” and

were originally introduced within Japanese philosophy. The concept of ba
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refers to a “shared space for emerging relationships” (p40) and therefore

provides for creating individual and or group knowledge. Ba can according

to Nonaka & Konno (1998) be translated into “place”, it can therefore be a

place in the organization where knowledge is allowed to be transferred. A

project or an organization can be seen as different ba’s, that is, settings for

knowledge creation.

Within a ba, knowledge is seen as intangible, boundary less, and dynamic.

In order for knowledge to be developed it is crucial that it exist in a ba.

However, if knowledge is not within a ba it turns to information that is

tangible. If the knowledge within a ba is not used at a specific time in a

certain place, it will become without value. Sharing knowledge within an

organization means that the staff is able to apply and develop necessary

inherent knowledge. When the knowledge then is created, the employees

involved in the creation are focused on a specific time and place.

Individuals in a ba become involved and are allowed to go beyond his/her

own boundaries to create new knowledge. (Nonaka & Konno, 1998)

Nonaka & Konno (1998) further claim that ba is a platform for an

organization’s knowledge assets, it is allowed to be integrated in the

knowledge creation process. A ba is therefore according to Nonaka &

Konno (1998) built from a foundation of knowledge. Knowledge can be

created and transferred only within a ba and seen as a place that is created

only for building new knowledge. We believe that organizations that are

aware of this can try to stimulate the creation of ba’s around the

organization.

As shown in the figure below there are four types of ba, Originating,
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Interacting, Exercising, and Cyber ba, these types correspond to the four

stages of knowledge creation. What differs these types of ba from each

other is the space in which knowledge is created and the number of people

in the process of knowledge creation. Each of the Bas supports a specific

conversion process and through this, each ba speeds up the knowledge

creation-process. (Nonaka & Konno, 1998)

•  Originating Ba is where the feelings, emotions, mental models etc. of

individuals are shared. In this ba the transfer of tacit knowledge occurs

through physical, face-to-face interaction. Organizational culture and

vision are closely related to the originating ba.

•  Interacting Ba refers to the process of having a dialogue through using

metaphors etc. Here individuals share mental models as well as reflect

and analyze their own mental models. In a project setting it is critical to

select the right people to achieve the most feasible mix of individuals to

achieve the right mix of knowledge and capabilities. Interacting ba are

through collective reflections institutionalized in the company culture.

Socialization

CombinationInternalization

Externalization

Tacit

Tacit

Explicit

Explicit

Originating Ba

Cyber BaExercising Ba

Interacting Ba

Face-to-face
On-the-site Group-to-group

Peer-to-peer

To

From

Figure 15: The four characteristics of ba (Nonaka & Konno, 1998).
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Here thought is a key concept for creating knowledge.

•  Cyber Ba is a place for interaction in a virtual world instead of real

space and time. Trough combining existing explicit knowledge with

new explicit knowledge within the organization, new explicit

knowledge is generated. This combination of explicit knowledge is best

facilitated with information technology for example: online networks,

groupware, documentation and databases are frequently used in cyber

ba.

•  Exercising Ba facilitates the transformation of explicit knowledge into

tacit knowledge. Through internalizing the existing knowledge it is

continuously improved by the use of explicit knowledge in real life or

simulated applications. Here action is a key concept for creating

knowledge.

Knowledge is created more efficiently if the organization is aware of the

characteristics of each ba. The knowledge generated within each ba is

shared and forms the knowledge base of the organization. The

organization’s ba is continually creating new knowledge through the spiral

of converting tacit knowledge into explicit. (Nonaka & Konno, 1998)

However, Sveiby (1997) describes the process of transferring knowledge as

filled with barriers and problems. According to him, all knowledge consists

of some level of tacitness when transferred into explicit knowledge through

externalization. When tacit knowledge is made explicit through language, it

seems to become more static in a way that it no longer is linked to the

dynamic processes in people’s minds. These processes such as reflection
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and understanding keep knowledge alive. Knowledge has, according to

Sveiby (1997) to “flow”, if it doesn’t it will become outmoded and useless.

To solve this dilemma, companies need to be aware of the difficulties and

barriers of knowledge transferability and keep Nonaka & Takeuchi’s

(1995) and Nonaka & Konno’s (1998) models in mind when creating

processes for knowledge transfer within projects.

5.3.4 Strategies for transferring knowledge and the choice of media

When reviewing literature in the knowledge management area we have

found that there are two main strategies for transferring knowledge,

personalization and codification. (Hansen et.al., 1999; Tell & Söderlund,

2001) It is important for the chosen knowledge transferring strategy to

match the overall strategy of the company. (Hansen, et.al., 1999) We will

discuss the codification strategy to a greater extent due to that the IT-

support for APDS is a tool for codification; however, we will begin by

discussing the personalization strategy.

The personalization strategy

This strategy is dealt with on a person-to-person basis. The knowledge

being developed is closely tied to the person who developed it. The

creation of networks enhancing personal contact is therefore increasing

with importance as the knowledge becomes stored in the minds of

individuals. (Hansen, et.al.., 1999) The dialogue between individuals is in

the personalization strategy a critical factor for transferring knowledge. The

knowledge is according to Hansen et.al. (1999) transferred in brainstorming

sessions and “one-on-one” conversations.
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Companies using this strategy emphasize the creation of networks, the use

of IT-tools is not as significant as in the case of using codification as a

transferring strategy. (Hansen, et.al., 1999) The personalization strategy is

more expensive than codification, however, it allows companies to work in

more complex, uncertain and ambiguous situations. (Tell & Söderlund,

2001)

Codification of knowledge

Moenaert et.al. (2000) brought up the issue of codification as a

communication requirement for companies to be able to generate new

product success. Codification refers to the process of turning knowledge (or

parts of it) into messages that can be processed as information; codified

knowledge therefore consists of messages or codes that are easy to

distribute, store and recall. (Cowan, 2001) Davenport & Prusak (1998)

further claim that the aim of codification is to make organizational

knowledge accessible for those who need it. Hansen, et.al. (1999) further

state that the codification of knowledge allows employees to search and

retrieve knowledge without contacting the person who originally developed

it.

Codified knowledge can be seen as general and abstract, for an individual

to understand it perfectly, it might require for him or her to have a higher

educational level. However, a common social background is according to

Lissoni (2001) not needed. He further states, like many other authors, that

codified knowledge can easily be transferred outside its context. In

opposition to this, tacit knowledge, as stated earlier, can only be understood

by people sharing the same personal experiences (e.g. institutional

knowledge) and that has actively contributed to the knowledge generation.



Communicating Knowledge in Globally Dispersed Teams – A Study of Autoliv

- 57 -

Therefore tacit knowledge requires a common social background with

shared culture and social links. In the product development process, Lissoni

(2001) argues that tacit and codified knowledge are complementary and

both are important for new product success.

In the process of knowledge transfer, Tell & Söderlund (2001) expands

their discussion about individual and organizational knowledge. For

individual knowledge to be transferred into organizational knowledge,

codification occurs. If for example organizational members have developed

processes for developing new products, this knowledge can be written

down in order for the whole organization to operate according to what is

assumed to be best practice.

Trough codifying knowledge companies are allowed to develop a common

corporate language. This language is used and understood by all members

that have access to the codified knowledge. (Grimaldi & Torrisi, 2001)

Through the development and use of the common corporate language that

is achieved through codification, trust can be strengthened in virtual

settings, such as in dispersed and asynchronous global product

development teams (Jarvenpaa & Leidner, 1999). We believe that

organizational as well as project cultures can be built around the ability of a

company to codify its total knowledge base. If succeeding with codification

the common way of working throughout a global company creates a culture

that unites all cultures no matter where in the world they are.

As mentioned earlier in this thesis, IT is no longer a barrier when creating

virtual teams for coordination and cooperation in global product

development projects. However, through using information technology, the
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codification process can become somewhat limited. Some knowledge

remain sticky, such as tacit knowledge that is very hard to codify, and the

use of information technology has therefore to be used with care (Grimaldi

& Torrisi, 2001).

The use of information technology is often used in companies pervasively

and is therefore often referred to as:

“…the natural medium for the flow of knowledge.”

(Fitzek, 1999, p85)

It is however of importance that management do not invest too heavily in

IT at the expense of human capital since this could make knowledge static,

and in the long run the company would only hold codified knowledge

without having the tacit knowledge enabling it to use the information.

(Fitzek, 1999) The author further suggests how to apply information

technology to knowledge management:

•  An organization has to be aware of the limits of IT and the fact that

without a common culture focusing on the value of knowledge,

implementation of IT will not achieve much.

•  The IT-systems has to be developed with knowledge management in

mind.

Groupware technology and media richness

Groupware is an umbrella term that describes the span of electronic

technologies that support person-to-person collaboration. A groupware is a

media for communication. Regardless of media the use of technology for

communication seems to give rise to interaction between members in
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groups (Fitzek, 1999). Olson & Bly (1991) conclude that:

“…interpersonal computing supports people communicating and working

together through the computer; it includes tools to support interaction

separated by time and/or space as well as face-to-face interaction

meetings…”

(Olson & Bly, 1991, p81)

Nevertheless, different groupware technologies have different abilities to

transfer information or knowledge. This ability, a media’s capability of

transferring information or knowledge, is called media richness. A media

with a high capability, a rich media, has, in opposite to a media with low

capability, a better ability to transfer tacit knowledge. (Fitzek, 1999) Daft

et.al., (1987) suggest that four criteria should be used when analyzing

media richness of a groupware technology:

•  The extent of immediate feedback.

•  The numbers of different signals like a tone or voice, sounds and

gestures that is possible to transfer.

•  The extent of being able to use spoken natural language.

•  The extent to which it is possible to adapt communication to the

recipents’ situation, needs and values.

In the figure below, different media are evaluated and ranked after their

individual media richness.
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The richest media is face-to-face meetings whereas the media with the

lowest richness is non-personal mass documents, which is easy to

understand when looking at the four criteria for evaluation. (Fitzek, 1999)

It is however important to remember that face-to-face meetings are not the

best media for all types of communication. When it comes to processing

data face-to-face meetings are inefficient and the use of e-mail is an

example of a media that could be more appropriate in such situations. (Daft

et.al., 1987)

Our concluding thoughts from the above section is that even though

different media have different richness, and therefore different capability to

transfer knowledge, the media with the highest richness should not always

be used. The media to use should be chosen based on the situation and the

knowledge that is going to be transferred.
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Figure 16: The richness of different media. (Fitzek, 1999; Daft et.al, 1987)
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5.4 Chapter summary

In order to sum up this chapter, wherein many theories have been

presented, we have created a figure of what we believe combine the most

central theories into one framework that reflect over the theories as well as

relate back to our problems and purpose. Our thoughts are presented in the

figure below:

We started our theoretical presentation by creating a pre-understanding for

our readers. Here we presented theories behind product development and

project management. In the figure above, product development lies as a

basis for our theoretical framework. A common way of organizing product

development is in project teams why the next dimension of our framework

Figure 17: Combining theories.

Product development

Project management

Coordination CooperationVirtual teams

Communication

Knowledge transfer

CodificationPersonalization

Culture
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is project management.

Within projects, the need for coordination and cooperation between

individuals and teams is large, why this is the third step on the way towards

creating a framework. One method to achieve coordination and cooperation

in the product development process can be to organize teams virtually,

especially if the teams are globally dispersed.

The need for some type of communication among teams and team members

has become obvious why a communicational dimension has been added in

order to show its importance when coordinating and cooperating in product

development projects.

In order to develop new products successfully, new knowledge needs to

continuously be created and transferred, why the notion of knowledge

transfer has been added. To communicate and transfer knowledge,

companies can apply either a personalization or codification strategy.

Cultural factors affects all of the above issues in one or another way, why a

cultural dimension has been added to our framework. This has been done in

order for us to show the reader how individuals in globally dispersed

project teams are affected by different cultural aspects. We will now

present our empirical findings.
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CHAPTER 6: FORMAL PROCESSES FOR
PRODUCT DEVELOPMENT

his is the first chapter of two wherein we present our empirical

findings. This chapter is mainly based on information found in

secondary sources such as internal material and presentations

about the processes and systems etc. Some of the information is also

collected during background information interviews.

6.1 Product development at Autoliv

Autoliv’s product development process is controlled by two systems. The

first is an official standard that is set for the whole car industry, Quality

System 9000 (QS 9000), which is a quality control system based on ISO

9000. The other system is a standard set by Autoliv Inc., Autoliv Product

Development System (APDS). This system requires all divisions within the

corporation to develop their products in a specific way. These two systems

are described below.

6.1.1 QS 9000

QS 9000 is set for the whole car industry and was developed by the

Chrysler/Ford/General Motors Supplier Quality Requirements Task Force.

Previously each of these companies developed their own standards and

expectations for their quality systems. The purpose of QS 9000 is to ensure

customer satisfaction. The goal of QS 9000 is to:
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“...develop fundamental quality systems that provide for continuous

improvement, emphasizing defect prevention and the reduction of variation

and waste in the supply chain.”

(Source: Quality System Requirements, 1998, p1)

QS 9000 is a standard that the separate business units have to be certified

to, which means that Autoliv Inc. does not have to be certified. Instead it is

up to each unit to fulfill the standards for product development within the

car industry. Each is required to establish, document and implement quality

systems based on QS 9000.

6.1.2 APDS and other requirements in the product development

Beyond the QS 9000 standard that is required for all business units at

Autoliv to follow and be certified to, the company has developed its own

standard for the product development process. This is what is above

referred to as Autoliv Product Development System (APDS).

APDS has to be followed by all business units, how this is done is up to

each separate unit but it has to follow both the company specific APDS and

the QS 9000. The figure below shows how each unit has to work:
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In the top of the product development triangle is APDS, the product

development system that is common for the whole company. Within this,

are the tasks that are supposed to be carried out in the same way throughout

all business units. Examples can be drawings in CAD that has the same

layout in all countries and units, no matter what country or nation it is

carried out in. APDS is very detailed in some areas whereas it is more

unspecific regarding other areas.

In the middle section of the product development framework is what is

referred to as documents and processes handled in different ways locally,

but the deliverables has to be shared and in corporate language (English).

The methods reaching the deliverables can be individual and is specific to

each unit in each country. Examples can be that the corporation has decided

the cost of a project, but the actual work is then up to the unit to plan and

carry out within the cost frame. At this level the separate business units are

APDS
(Tollgate
system)

Local procedures and
guidelines (in accordance

to QS 9000).

Global and Local
standards, possible to

share and be understood
corporate wide. (Same

language, shared systems
like PDM, Notes etc.)

Figure 18: Framework for the product development process at Autoliv.
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very individual and they are allowed a certain amount of flexibility within

the product development process.

The bottom level in the triangle above symbolizes local processes and

documents. At this level all documentation can be at the local language. An

example can be time sheets that only the individual business unit has an

interest in.

The tollgate system

Within APDS is a tollgate system for product development included. Each

product development project has to pass trough gates, where certain

deliverables are required in order to “move on” to the next phase. After

each phase comes a toll that has to be passed. A number of deliverables has

to be delivered and a review board reviews the project at each toll. The

status of each project needs to be understood corporate wide, why every

one has to use the corporate language English in the documentation and

communication processes.

To review the status and pass the project along in the development process,

a review board comes along and reviews the project and the certain

Figure 19: The tollgate process at Autoliv.



Communicating Knowledge in Globally Dispersed Teams – A Study of Autoliv

- 67 -

deliverables that are required at each gate. However, all deliverables at

each gate do not always have to be fulfilled at the time for review of the

project. Instead, a certain amount of flexibility is allowed in order to speed

up the project. The review board consists of the Managing Director and top

management from Engineering, Purchasing, Manufacturing, Quality, Sales

and Finance from the specific business unit. It is the review board’s task to

pass the project along to the next toll and make sure that certain

deliverables are fulfilled.

6.2 From Product Councils to Core Competence

Centers

Autoliv has in order to improve coordination between companies and

thereby support standardization of products and harmonization of the way

of working been using Product Councils, PC. Even though the experience

concerning the PCs was good since the company moved in the right

direction concerning the above mentioned issues, the speed was not

satisfying. This was the reason to why the PCs were exchanged, or more

correctly speaking reorganized, to Core Competence Centers, 3C, in the

year of 2000.

The main purpose of the 3Cs is to harmonize the product portfolio

supporting Autoliv’s customer with elimination of redundant development

work. The outcome of this work is at another level than the PCs of

harmonizing products, ranging from recommended design to fully

standardized products. The team working with the 3C is put together with

specialists from different companies and countries.
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6.3 Product development support

There are several databases to support the product development, such as

PDM, Lotus Notes, ERP, Movex, Diacar, JDE etc. All these manage data

in one or another way. This data needs to be pulled together in order to

better support APDS. That is why an IT-tool for APDS is being considered

as a way to support all data that is being generated throughout the

organization during a product development project. We feel that it is

important to describe the system that is being considered to support the

product development. As of today the company has investigated one

product on the market, offered by Arthur D. Little (ADL), the product is

called iPCP and is a tool that will allow for: “The generic APDS to be

broken down to task level and will be the base for the process description.

It will also enforce the common process but allows for unit-wise

adaptations and some project specific customization. The common process

will be the base for the individual projects, when a project is started it is

given a copy of the common process as the starting point.” (Autoliv

internal material)

Each user would have access to:

•  The most necessary input available to do his or her task.

•  Current working documents.

•  Templates and access to previous versions of the document.
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How the system is supposed to work is shown in the figure above. Here the

tollgate system is broken down into smaller components and the user is

allowed to see the total picture as well as the smaller components. All

activities appear, as tasks (for example a drawing or a CAD model) that

will need an input (for example a sketch, Lessons Learned etc.) before they

can start and will become output (for example a CAD-model in a specific

format or a plot drawing etc.) when completed. The tasks will be cascaded

down from the project phases and the areas of the different disciplines like

engineering and manufacturing. Through this all tasks are owned by an

employee or a business unit and split into any of the company’s disciplines,

which leads to a more visible responsibility.

The IT-support for APDS will hopefully give two types of benefits,

portfolio benefits and single project execution benefits. Management

handling a portfolio of projects will have access to knowledge instantly and

the ability to monitor the project portfolio will increase. This will in turn

provide for more efficient decision-making. Within the single project this

will allow for a common language between the sub projects and the line

functions.

Figure 20: APDS broken down to task level will be the base for the process description.
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Activities

Phase 0    Phase 1    Phase 2      Phase 3     Phase 4

 Part project 1

            Part project 2

 Part project 3

Tasks

Input OutputTask
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What might be most important regarding the IT-support is that it will allow

the user to be guided through the steps in APDS. When doing this, the user

should be able to create a good understanding of the system and sub

projects’ status. Some basic requirements that is needed is in order to make

sure that a system like this will have a potential to work, is to make it user

friendly as well as making sure that employees have access the information

that concerns their projects.

6.4 Chapter summary

In this chapter we have discussed the formal processes behind the product

development processes. There are two systems to follow, QS 9000 and

APDS. All suppliers to the automotive industry have to be certified

according to the QS 9000 system. APDS is a corporate-wide system that

has to be followed by all units within Autoliv.

We will now continue our empirical presentation by presenting the results

from our interviews. Here we intend to give the reader a more detailed and

personal view of how the processes are really carried out and how they are

understood.
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CHAPTER 7: HOW THE PRODUCT
DEVELOPMENT PROCESS “REALLY”

WORKS

n this second empirical chapter we present the empirical findings,

collected during the process of our interviews. This section contains

a lot of personal values and opinions. Through presenting this we

will show how the product development “really” works, what problems

occur, how the teams work together as well as alone, we also present the

interviewees thoughts about an IT-support for APDS.

7.1 Starting from product complexity

Something that has been made clear to us is that the subject we are

investigating is affected by several different factors. Dependent on our

belief that it is of importance to give the reader a holistic picture, both

concerning theories and empirical findings, we start this second empirical

chapter by explaining the interviewees’ thoughts related to the product

complexity, issues that were often emphasized during the interviews. From

there we then move into subjects that the reader probably think of as more

directly related to our purpose.

7.2 The product complexity

What can be said about Autoliv products in general is that they are complex

for the company in many ways when they are brand new. The product
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development complexity is however normally decreasing after years of

continuous development and production. A manager explains: “In most

cases we have improved the simplicity of the product because we have been

making the same product for many years. As you can imagine an airbag, at

least a driver airbag, as you see today is a lot simpler than what they were

10 years from now.” The employees learn over time how to handle certain

problems related to the new products. One reason that could explain the

complexity of the product development process of new products is that

Autoliv is a pioneering company that often introduces new car safety

products that no other company within the car safety industry has ever

produced.

Even though the complexity of the product development process decreases

and seems to become lower over time, Autoliv has to tailor its products

after the customers’ certain wants and needs. The customers’ specific wants

and needs have increased with significance over the last years and the

company is forced to tailor the products after each customer’s specific

requirements. An example of this is that Autoliv has to develop different

steering wheels for a specific car manufacturer’s coupe and limousine.

There are also different versions of steering wheels depending on the

consumer’s preferences concerning extras. The complexity of products that

Autoliv develops, if not brand new, is therefore mostly related to the

customers’ specific wants and needs. It would for example be simple for

Autoliv to deliver one type of steering wheel to all customers. This is

however not the case, the steering wheel has to be tailored for each

customer and car model.

Another problem that makes the development process more complex is that



Communicating Knowledge in Globally Dispersed Teams – A Study of Autoliv

- 73 -

customers are continuously changing the design requirements during the

development process for the product they have ordered. Some of the

changes from the customer side during the process are natural since

average development time for Autoliv products is three to four years. The

later the change occurs, the larger implications will it have on the whole

steering wheel with all its components. It is therefore of importance for

Autoliv to decrease the number of late changes in order to lower costs and

the number of late deliveries.

An issue that makes development even more complex in for example the

T50 project is that all components in the steering wheel are tightly coupled.

The different components within the steering wheel have to be compatible.

One of the management respondents explained to us that: “The more

inexperienced the project leader is the less does he/she understand that one

small change can have great implications on the overall project.” What

this indicates is that it is of great importance for Autoliv to have project

managers who make the right decisions as well as understand the impact a

change can have.

From this discussion we conclude that the complexity of Autoliv’s products

are influenced by several factors. Some of these factors are decreasing over

time such as the internal development processes. Project team members

learn over time how to develop new products in more efficient ways. The

products within the steering wheel are however tightly coupled, which is a

factor together with tailor-making that do not decrease over time.
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7.2.1 The network of suppliers

During our interviews we have discovered that Autoliv is working in a

complex network of suppliers. Autoliv’s customers are different car

manufactures, whom order components from several suppliers. If one of

the suppliers’ components cannot be manufactured as planned, this can

affect the development of products that Autoliv manufactures and vise

versa.

In the car safety industry it seems like the car manufactures have great

power over their suppliers. We have observed this during our interviews,

where several of the answers indicated that changes where made late in the

development process due to customer demands. One of the respondents

from the management group told us that: “maybe we should not do

everything the customer demands from us”. (Translated from Swedish.) He

continues by telling us that “Late changes are often related to

Figure 21: Autoliv is one of many suppliers to car companies.
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problems in the development process and rising costs occur when solving

these.” (Translated from Swedish.)

A frequently mentioned problem within the product development process

was Autoliv’s suppliers. Several of our respondents brought up issues such

as suppliers not being able to deliver on time as well as produce the

demanded components. One of the management respondents referred to the

relation between Autoliv and its suppliers as a process with much “moda”,

non-value adding activities, due to that the relations sometimes are

inefficient.

From this discussion we have concluded that minor changes concerning

one component within the total car can have large implications on the

development of several suppliers’ products. One single change often

triggers a chain of causality where one change leads to other changes

within and outside for example the steering wheel project.

7.3 Product development and the use of formal

processes

As earlier explained, each sub project within the total system project runs

on separate tollgate processes. Each sub project will therefore face the

review board independently of the other sub projects’ status. Together with

the fact that development occurs in separate business units and many times

in different countries, the product development process becomes very

decentralized. The tollgate system does not give the different sub projects a

reason to cooperate. This is shown in the figure below.
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When looking at the tollgate system presented in the first of the two

empirical chapters the reader can see that the product development process

is supposed to be very structured. We did however during our interviews

find out that the tollgate system was not strictly followed in all cases. One

of the project leaders told us: “Honestly said, I can go to the next step in

the process without having half of the points solved.” This and other

answers, concerning the subject, do of course witness that the tollgate

system is not followed to the extent it is supposed to. What several

respondents emphasized when discussing this was that the delays in the

development process would become even larger if the project would not be

passed along to the next phase. The reason behind continuing without

having all deliverables solved is that project members do not want to risk

delaying the system project.

Even though allowing for certain flexibility in the product development

process, what seems to be problematic is the magnitude of not fulfilled

deliverables before entering a new phase and that managers, not part of the

T50 project, seem to believe that the tollgate system is more strictly

Figure 22: Project development flows within the T50 steering wheel and airbag project.
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followed than what it actually is. The strictness of following the tollgate

system varies from country to country and also depending on the time that

the business unit has been part of the Autoliv group. As a conclusion

concerning the use of tollgate system, here is what the same project

manager as cited above stated: “…it doesn’t work the same way it works in

other countries.”

7.4 Autoliv – a group of individuals?

Autoliv has recently been going through many mergers and acquisitions.

This has been done according to a strategic plan in order to remain the

largest player in the automotive safety industry. The mergers and

acquisitions have been necessary but not without problems. An example is

that it takes time to create a common understanding of Autoliv’s overall

goals and routines, etc.

The many business units within Autoliv operate under the same name,

Autoliv Inc. They do however not in some cases act like if they really

belong to the same company. Here is what a manager told us about the

work related to system projects within the product development process:

“We still break it up into its components and tend to manage these

components as individual pieces of business without reconsidering the big

picture of the whole system.”

Once again, the company is very decentralized with business units handling

each component of a product almost as if they were several separate

products. Therefore, we found it interesting to study how business units

cooperate and coordinate work within the product development process,
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which is described in the section below.

7.4.1 Getting all the troops to work together

As indicated above Autoliv has a problem regarding cooperation, even

within the T50 project the different sub projects do what is best for its own

business unit. We have witnessed that decisions are made based on

compromises and not on what is best for the final product. Many

respondents touched on this subject, one comment we received from a

manager was: “The companies have different management and that means

that the thinking sometimes is quite local and not global… Sometimes

decisions are taken to stimulate a single company and not the whole

group.” What was also mentioned is that knowledge beneficial to the

whole company is sometimes withheld from other business units in order to

achieve what is best for the single unit. A reason behind this can be

different types of bonus systems. These are varying from country to

country and management therefore work to achieve results satisfying the

bonus system.

Something that also has been indicated is that everyone working within a

system project does not know the overall goals for the project. One factor

that affects this is the fact that Autoliv’s customers are often changing the

design requirements of products. This causes confusion in all levels of the

product development. The use of consultants is another factor influencing

the overall understanding of project goals. Consultants are only involved

during a limited time and seem not to focus on the big picture. Instead, they

only see their specific task as important, when this is finished they leave

the problems to the remaining project team members.
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We have noticed that the individual team members are mainly focusing on

their own specific tasks related to the sub project they are involved in. As

mentioned above, do they neither have time, nor do they seem interested in

the progress of the total T50 project. Instead, they leave this up to the

project leaders. We believe that this is due to that there is no time for the

team members to focus on anything else than what is currently at stake.

One of the project members explains: “If we had more time and resources,

we would be able to cooperate better.” (Translated from Swedish.)

Coordination within the projects is basically taken care of through the use

of detailed time plans. There is no best practice for the different project

leaders to follow. Instead they develop their own abilities and best practices

over time through experiences and observing others. The coordination

activities are up to the individual leader at all different levels in the project

organization. Each project leader is responsible for creating a time plan for

his/her sub project; from these an overall time plan then is created. The fact

that these are continuously revised according to the many internal and

external changes leads to confusion among the employees. Further it has

the implication that employees loose motivation to continuously adapt to

changes.

Within the T50 sub projects almost every team member, who are part of the

linear organization, is involved in more than this project. Being involved in

many projects does sometimes cause unfocused team members. The fact

that they are involved in several projects forces them to prioritize what

project and what tasks to focus on. Therefore only the most acute issues are

being handled. As an example, one of our respondents working within one
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of the T50 sub projects was active in four different projects, BMW, SAAB,

Porsche and Volkswagen. He explained to us that: “… I have so many

projects that I don’t want or have time to take part in everything”.

(Translated from Swedish.)

In opposite to the above somewhat negative statements concerning

cooperation and coordination, the team members and especially the sub

project leaders seem to more and more realize the importance of knowing

about the status and successes or failures of other sub projects. One

indication of that the interest in the other parts of the project is increasing at

all levels of the organization is that the teams visit each others review

boards at tollgate and have regular meetings concerning the overall project

status.

Another way to deal with these problems is that some project leaders

prepare meetings in order to make them as efficient as possible. At Autoliv

Electronics in Motala Sweden, this is done through that the team members

send a status report of their area of responsibility to the project leader. He

then puts together a detailed agenda for the team meeting through using

this information. The agenda is then sent to all team members so everyone

knows about the important issues that will be discussed in the meeting.

Through this all participants know all central issues before the meeting

starts. Several of our interviewees agreed that this is of great importance

both for cooperation, coordination and the meeting quality.

To summarize, we have observed that sub optimization within Autoliv’s

business units occur quite frequently. This witness that the corporation has

cooperation problems in the new product development processes.
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Concerning the coordination of development activities, there are no best

practices within the company in order to guide the project leader

throughout the process.

7.4.2 Decision-making within the product development teams

Looking at the decision-making within the product development process

we found out that if the decision-making is centralized or decentralized

depends on the level of the decision. When it for example comes to

strategic decisions such as hiring employees or building new production

facilities these are made by management.

Most of the decisions are however not taken on high levels why the

decision-making in most cases is characterized of being handled by

employees at lower levels in the organization. Autoliv has during the past

years empowered the individuals within the project teams, through giving

the individual team members more responsibility and with that the power to

make day-to-day decisions. This is explained by one of the members of the

management team: “it is decentralized as a norm but at tollgate time the

decision-making pops up to management level”. He continues by stating

that: “if the people involved in a project do their ‘homework’

(deliverables), the decisions made by top management should not be

controversial.”

The decision-making process varies from nation to nation. As an example

of this, decision-making in Japan is characterized of being decentralized

but made in consensus, whereas decision-making in Germany is a little

more centralized. In other counties, such as Sweden, we have noticed that
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the decision-making is more often up to the individual team member.

From this discussion we have concluded that decision-making within

Autoliv’s product development process is generally decentralized. What is

also visible is that decision-making is greatly influenced by the level of

strategic implications the decision has on the company as well as national

culture. We will therefore continue our presentation of the empirical

findings through discussing how different nations and cultures work.

7.4.3 Different ways of carrying out work

The recent mergers and acquisitions that Autoliv has carried out lately have

made it a large multinational corporation with operations all over the

world. These mergers and acquisitions have had a large impact on Autoliv

in the way that the different business units are all having different ways of

working based on their independent histories. This together with the fact

that production and product development are carried out in different

countries are affecting Autoliv’s ability to give the world a picture of itself

as one single company. During the process of our interviews we have

observed different views on how to carry out work in different countries

and companies within the Autoliv group.



Communicating Knowledge in Globally Dispersed Teams – A Study of Autoliv

- 83 -

Employees at the newly acquired companies, for example Autoliv Isodelta

in France and NSK Autoliv (as of today 70% owned by Autoliv) in Japan,

have different views on how to develop new products compared to many

other units within the company. Due to that they are new within the Autoliv

group they have a different history of working and organizing their

activities. It takes time to adjust to new ways of working and what we

mainly noticed was the adjustment to APDS as a complicated and time

demanding process. The employees at each of these units has to go through

large changes when they start working according to new processes, such as

APDS, and towards new types of goals, regarding quality, economy and

time. As an example we here state a manager’s opinion about how Japanese

employees carry out work and the integration of APDS at NSK Autoliv in

Japan: “… project management skills here in Japan is very weak. There is

no sort of direction or structured approach in NSK Autoliv. That is why

bringing in APDS into the game is very important, so that the Japanese

project managers can actually act like project managers, and thereby take

initiatives and responsibility.”

Not only different ways of working due to that many of the different

Figure 23: Autoliv’s presence (marked in black) around the world. (Source:
www.autoliv.com)
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business units have been acquired affects Autoliv’s working processes. We

have also noticed that the processes differ from country to country. This

problem, within the product development process, was described to us like

this by a project leader: “The problem is maybe that I am not alone, I can

understand and agree to work in a common way with a common timing

plan with common objectives and with compromises and so on with my

colleagues from Germany, but afterwards I have to go to my team, and let

them also agree on these objectives and timing plan. That is much more

difficult.” He continues his discussion by explaining: “That is probably

because my business unit is so new into the Autoliv Group. Probably also

due to the fact that we are French.”

The fact that we discovered that two major issues, geographical location

and original company, affects the culture in Autoliv made us curious about

weather or not there is some type of common understanding created within

the T50 system project. We discussed this with the project team members

and found out that a common understanding exists, on system level, only

between the project leaders. These meet frequently and discuss current

issues. The project leaders for each sub project have a common

understanding and all know how the other sub projects are progressing.

One of the project managers told us that: “I know from my side where they

are and I can say that they know where we are in the process.” A type of

common understanding is developed, how strong this is does also depend

on whether the project leaders have worked together before or not. A

project manager states: “… today we come together more like friends than

like two employees from two different companies within Autoliv.”

Also within the sub project is there a common understanding created.
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Everyone seems to be very open and people ask when they need help.

However, a common understanding between the engineers in two different

sub projects within the T50 does not seem to exist. Instead, as we have

mentioned before, the interest from the engineers within one sub project

about what is going on outside of their sub project is not interesting. They

don’t know the people active in for example France or Germany. The

contact they have with the outside world seems to only be with people

within the same profession. Many of the project team members are also

active in several different product development projects, which seem to

decrease the interest in one particular project even more. ”… I have so

many projects that I don’t want or have time to take part in everything”.

(Freely translated from Swedish.)

Although English is the corporate language many employees do not speak

the language. This seems to affect the common understanding of the project

even more. If the project leader for each sub project is the only one who

speaks English it is easy to imagine how much problems that can cause.

However, one of the project leaders for the T50 project told us that it all

has to do with the attitude of the team members: “I have people in my team

who are not experts in English, but who wants to discuss and are open-

minded and who accept and agrees to try to speak English. Even if the

English is not very good itself the communication becomes good, they work

together directly without my help.”

To summarize the above discussion, we have found out that a common

corporate culture does not really exist. This is mainly due to two factors:

the recent acquisitions and the geographical spread of the business units.

This does of course affect the projects since the business units work
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separately as well as speak different languages. One of the managers told

us that they are working on building a corporate culture, however, “it takes

time”.

7.5 Knowledge – how is it developed and carried

forward?

Much knowledge exists between the walls of Autoliv. This was made clear

based on the answers we recieved and the fact that the company is leading

the development of the car safety industry.

Within the development of the steering wheel and airbag module to the T50

project it was made clear to us that both tacit and explicit knowledge is

used and needed to carry out the work. As explicit knowledge our

respondents often brought up drawings in CAD or design standards as

examples. It is however the interaction of explicit and tacit knowledge that

carries the product into the next phase of development. From the citation

below, by a manager, we have understood that the product development

process uses much of the tacit type of knowledge: “We’ve got much of the

tacit knowledge, the silent type, we can't work by the book. Airbags is an

example, we refer to the development as ‘rocket science’, you really can't

touch and feel, it is a little bit mysterious. Our airbags are a little bit like

this; they don’t work the same every time.” He continues by stating: “It

requires a lot of testing and experience, it won’t behave the same in two

different cars. It is dependent on a lot of different things, plus the nature of

the product, it is not repeatable.
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Several of our respondents explained to us that knowledge is stored within

the minds of the individuals, they develop an expertise through

experiencing successes and failures etc. The longer an individual has been

with the company, the more knowledge does he/she have regarding the

processes. One of the project team members states: “It is the ‘old foxes’

that posses much of the knowledge. It is related to experience.” (Translated

from Swedish.) This witness of the importance of knowing whom in the

organization that possesses the knowledge in order to be able to collect it

and interpret it to be able to carry out a specific task.

Most knowledge is today created within the project teams throughout the

process of developing new products. When mistakes are made, the

employees learn from this and the next time they will be able to carry out

the same task in a more efficient way. They will therefore continuously

improve over time. The “old foxes” do however sometimes stick to old

behavior and processes and do not improve their work processes. They

become comfortable and do not want to change the way they are used to

work.

During the projects the created knowledge seldom reach other parts of the

organization, such as other sub and system projects teams. As the project

team members move on into new projects they bring experiences from past

projects into the new ones. This is mainly how knowledge is being

transferred throughout the organization. Even though it is positive that

employees learn from their mistakes, this does not occur globally. Instead

double learning is normal due to the globally dispersed business units.

As of today very little knowledge seem to actually be written down or
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stored somewhere. From this follows that when an employee leave the

company so does most of that individual’s knowledge. This problem

increases with the fact that Autoliv hires consultants who only work for the

company a limited time. During this time they develop knowledge within

their field of work, but when they leave this knowledge leaves together

with the consultant. There is also an upside with hiring consultants, one of

the project team members states: “… they bring in a fresh view of how to

handle things.” (Translated from Swedish.) Several of the interviewees

requested some type of function where employees can take part of good

and bad experiences as well as road maps for how to carry out work in the

most efficient way. We will discuss this in the section below.

7.5.1 Sharing experiences

Lessons Learned is a database where project teams input their experiences

from finished projects. Autoliv is today running this as a pilot project in a

few countries. The intention is that this shall become a global database

where employees can both input knowledge after having finished projects,

as well as learn from past experiences input by someone else that can be of

importance for other projects in the product development process. One of

the project team members told us that: “We do not use Lessons Learned in

a systematic manner. A document is supposed to be created after each

finished project. I have seen one of those and there has only been a few

lines that could be of importance for my work.” (Translated from Swedish.)

We got the feeling that the Lessons Learned activity is mostly appreciated

and used by the project managers. This might be natural due to the project

managers’ responsibility for the project, but it was alarming how little use
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and interest project team members actually seemed to have in this database.

The fact that Lessons Learned was not used to a great extent can be

explained by that it is a pilot project and employees do not know much

about its existence. However, what is of importance, if implemented as a

global system, is that it carries news to the users looking for new ideas and

input to projects. The lessons cannot be basic and already well known, if

the system is going to be used in the long run. A manager puts it this way:

“Lessons Learned has to be a piece of information or a problem that is

solved that goes in there, if a problem and a good solution wasn’t there it

would end up not being a lesson.”

When asking about willingness to share knowledge most of our

respondents declared that employees normally are willing to share their

knowledge. In some instances this was not the case. One of the

management respondents mentioned that: “knowledge is power” which

leads employees to choose to withhold knowledge and “pull that

information when necessary, to make them look good”. Another negative

side of knowledge sharing was that employees did not seem to be willing to

share knowledge about mistakes and problems within the sub projects.

These are discussed among team members, but are rarely shared with the

other sub projects. The team solves the problem as best they can, but do

rather not tell anyone outside the team about it. When asking a manager

why this phenomenon occurs within the organization we got the answer:

“nobody wants to show the rubbish”. Even if this knowledge, “rubbish”, is

of great importance for the project’s overall progress and success,

employees seem to sometimes withhold it because they do not want to

admit that they have done something wrong.
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The above stated problems concerning knowledge sharing are not the major

issues. Instead, the main problem is related to the workload of the

employees, there is simply not enough time for sharing knowledge and

experiences as the team members are busy with several projects. Even if

there was enough time to share knowledge, it is important to bear in mind

that the receiver of the knowledge must have use of it. A project manager

explains: “I have to feel that ‘this gives me something’.” Otherwise the

knowledge sharing process will be inefficient. The problem is here to

transfer the knowledge to the employees that need it. One of the project

managers explained to us, concerning the ability to share knowledge, that

what type of communication that is needed to share knowledge depends on

the receiver’s background and past experiences, “knowledgebase”.

Something interesting that was also mentioned was that meetings for

sharing experiences and knowledge among employees working within the

same functions, such as software or hardware, were seldom held. How

often, if ever, formal meetings were held varied from function to function.

Instead, sharing knowledge between employees within the same function

occurred “in the coffee kitchen”. At Autoliv Electronics in Motala they try

to organize for knowledge sharing through having employees working

within the same functions to have their workplaces next to each other.

7.5.2 The possibility of codifying knowledge

When we asked our respondents to characterize the knowledge within

Autoliv, most described it as something that you have learned through past

experiences. One of the management respondents explained to us: “we

have an expert who shows his work for others. We do this because it is
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difficult to transfer the know-how.” The last part of this statement can be

referred to as normal. It is hard to transfer knowledge through writing it

down. It is easier both for the “expert” and the one who is about to learn,

to send and receive knowledge successfully in a face-to-face setting.

However, the trade off is that the process of sharing knowledge becomes

slow and often expensive in a face-to-face setting.

Our respondents doubted that codifying knowledge in a database and

through this transfer it to other employees would be successful. They

thought so because, when inputting the knowledge, it would probably be

taken away from its original context and misinterpretations would due to

this more easily occur. Some respondents saw the possibility that this

problem could however decrease if the knowledge had a reference. This

would make it possible for the employee to contact the person responsible

for the input. He or she would also have a face to relate this to and put it

into the correct context and the credibility of the knowledge would

increase.

7.6 Communication in product development

As earlier described product development projects within Autoliv, such as

the T50 steering wheel and airbag module, are often geographically spread.

This does neither facilitate the communication nor the integration of

different sub projects. Several of the interviewees mentioned

communication as a main problem regarding the product development

process. Examples of answers from management respondents were: “One

of the most common problems that reappears in all projects we have is

probably communication.” Another states: “Everything seems to break
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down to communication.”

The use of geographically spread teams follows from Autoliv’s strategy to

produce more products in low cost countries. A manager explained to us

that there is not only an upside with producing in low cost countries since

communication and the spread of knowledge often becomes more difficult

to manage. An example of this can be that these countries do not have

compatible computer systems. The fact that interpretation problems also

escalate with this strategy, “… a yes in Japan is not always the same as a

yes in Germany”, increases the importance of trying to communicate

purposes and goals in an as clear manner as possible.

The most commonly used channels for communication within the T50

driver airbag and steering wheel project are weekly team meetings, e-mail,

phone calls and video conferencing. The choice of communication channel

depends on what issue that is being discussed as well as the relation and the

history that the employees have with each other. What we concluded from

the interviews was that there is no best channel to be used when

communicating. The choice of channel is based on what is about to be

communicated. E-mails are good to use when sending a drawing or for

having proof of what decisions that has been made. Face-to-face meetings

are good when something needs to be discussed and understood as well as

for creating and maintain relations: “that is when you create relations and

start the discussion in a more personal way by talking about the weather”.

(Translated from Swedish.) Another issue that was emphasized during the

interviews was the need for face-to-face contact before using other

channels for communication. A manager state: “The face-to-face contact

should take place before using other communication channels. It is
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significantly different to have a videoconference after having met with

people.”

Another issue that has been brought to our attention concerning work in

geographically spread teams is the importance of adjusting the

communication based on the knowledge you have about the receiver.

Whether this is done or not, seem to vary with respondents’ experience of

other cultures. Some of the respondents thought of this as basic at the same

time as the employees with less cultural experience many times had not

thought of this as an important issue. A manager with some cultural

experience told us: “… in the main people do, even if it is just to the extent

of talking slowly. Simple things like that can make a big difference.” It is

hard to say how many people that are really good at adjusting their

communication, a manager told us: “… we only have pockets of people.”

As mentioned before, there are several computer systems, such as PDM

and Lotus Notes. As of today all employees are not familiar with these. It is

smaller local systems that are being used to a greater extent by project

members. In Vårgårda, Sweden, for example, they have what is called a

Product Development (PD)-platform and in Motala Sweden the project

team members refer to what they call a “project library” as tools to

facilitate the local product development. Several of the respondents that

were familiar with PDM and Lotus Notes were not too impressed with

these since it is hard to find the needed information. A manager described

the systems as mainly file cabinets where knowledge is stored but it is very

hard to pull anything out of it. Another manager explains: “There are even

IT-people who says this is the best place to hide information.” (Translated

from Swedish.)
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7.7 Thoughts about an IT-support for APDS

”The most alarming thing concerning the product development process is

that it is inefficient… 60-70% of the time is not value-adding.” (Translated

from Swedish) This was stated by one of the management respondents.

Something has to be improved. When talking about implementing a global

IT-support for APDS most of the respondents thought that a system like

this, if implemented, would have potential to make several things better.

Based on the answers we got it seems like there is potential to decrease

“moda”, non-value adding time, in the development process. Having said

this, several respondents mentioned that you cannot believe that an IT-

support solves everything. The employees will need education or as a

manager put it:  “… you give somebody a hammer and unless you educate

them on how to safely use the hammer, the hammer is no good, even if it is

the most expensive hammer in the toolbar.”

The interviewees thought that an IT-support for APDS would facilitate

communication. Several mentioned something like the following, as a good

thing: “it will give a common way of tracking the development of a

project.” Another issue that was commonly commented on was that since

the development is becoming more and more globally spread some sort of

system like this is necessary. As of today the communication processes,

with other parts of the world, are often time consuming. A manager

commented: “…between the time I start the communication and when it is

finished I might spend one week. If the information is in the computer then

maybe I could have it in 20 minutes.” The respondents agreed that all sorts

of knowledge couldn’t be communicated successfully with the help of an
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IT-support. At the same time they all realized the time saving potential

such a system would have concerning sharing knowledge, such as updated

CAD-drawings that can be communicated successfully through the use of

an IT-support.

An issue that was brought up in the discussions several times was how and

if knowledge would be trusted in the database. Many of our respondents

said that they trust knowledge in a database if they know who put it in

there. The importance of knowing who put the knowledge in the database

seems to have great implications on whether to trust it or not. In that case

he/she can make a call to the colleague who put the knowledge in there or a

fellow colleague and together they could discuss and interpret. A project

leader states: “… you can analyze it together with someone who might have

another view.” (Translated from Swedish.) When knowledge is stored in a

database like this, the personal touch of the knowledge is lost. Many

claimed that it is harder to learn if the knowledge is stored somewhere and

you actually have to look for, and pull it out yourself why it is of

importance that people are held responsible. The person-to-person or

group-to-group learning processes seem to be more convenient for the

individual employee.

Regarding if an IT-support would decrease the use of face-to-face contact

the respondents had differing opinions. Some thought of a decrease as more

or less natural, whereas others were of the opinion that face-to-face contact

can never be replaced by an IT-support. In between these opinions were the

majority who believed that an IT-support would have great potential

because it keeps everybody updated which make the face-to-face meetings

more effective as everyone are familiar with central issues. Regarding the



Communicating Knowledge in Globally Dispersed Teams – A Study of Autoliv

- 96 -

effectiveness of meetings a manager gave us this answer: “… we would not

be reactive but proactive”. He continued by telling us that many meetings

as of today were much about getting to the important issues, working

“reactive”. With a system that keeps everybody up to date Autoliv

employees would be able to discuss what is of importance from the very

beginning of the meetings.

Several interviewees had the opinion that an IT-support would have

potential to make cooperation and coordination within Autoliv better. What

was however made clear was that an IT-support would probably not

remove all problems concerning these issues. A manager state: “it will help

but not solve the problems.” An interesting aspect that was brought up by a

manager was the importance of making the development process visible in

order to improve coordination and cooperation. This was compared with

the production, wherein the process is visible. The employees see how

much material they have and based on this they know how much to order to

be able to produce a certain amount of products. The product development

process is however as of today not visible, this problem can be dealt with

trough implementing an IT-support. By making the process more visible

motivation and efficiency can increase.

An opinion that was shared by almost all of the respondents was that a

system would have potential to make several things better. At the same

time they believe that the company needs to learn how to use the APDS

processes better before actually implementing an IT-support. One of the

managers gave us the following explanation “we cannot go from “nothing”

to become experts directly, we have to go step by step.” The shared opinion

seemed to be that something has to be implemented. Otherwise smaller
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local systems, such as one single system for Autoliv Central Europe, will

be set up which is not good for the wanted standardization and common

understanding of the APDS processes that is needed and demanded within

Autoliv.

Other important issues that were frequently brought up were user

friendliness of the system and accessibility. If the system would not be user

friendly, employees would not understand and therefore not be able to use

it in the right way. The system would also need a very detailed search

engine so that the right information reaches the right person. Some of the

interviewees were of the opinion that the number of late customer changes,

regarding product design as described earlier, could be decreased if the

customer gets access to parts of the IT-support. What follows from this is

that a system will be very complex depending on the question: who shall

have access to what?

7.8 Chapter summary

In this chapter we have presented our empirical findings. We started with a

presentation of the product complexity where we concluded that the

products are complex in many ways. We then brought up the issue of how

Autoliv’s way of carrying out work has been affected by the

decentralization, mostly from a standpoint of coordination and cooperation.

The development and use of knowledge was then focused on for which the

respondents made clear that these processes are insufficient. The opinions

concerning the possibility to codify knowledge were differing; some

thought it would work out good whereas others did not believe it would

become a successful way of transferring knowledge. The majority of the
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respondents believed that an IT-support for APDS would have potential to

make several things better. It is however important that the employees will

not see the system as a solution but as help in order to improve

coordination and cooperation in the product development process.
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CHAPTER 8: ANALYSIS

n this chapter we will analyze our empirical findings. For this we

will not only use the theories presented in chapter four and five but

also some additional theories that we believe is necessary to

strengthen the analysis.

8.1 Structuring the analysis

When reading our methodology the reader should have been made aware of

that we aim to understand the whole through understanding the different

parts of the studied subject. In order to be able to come up with an

appropriate recommendation to Autoliv, we therefore thought of it as

important to start by analyzing the product development process as the first

of three main dimensions of our analysis. From there the analysis move on

to the second dimension, work in geographically dispersed teams, and

finally we aim at analyzing the knowledge generation within and between

projects in Autoliv's product development project teams.

8.2 The product development process

In this first dimension of our analysis, product development, we have found

it important to bring up product characteristics, in order to make the reader

understand the complexity of the products. We then continue by looking at

Autoliv’s product development process, is the company using the waterfall

or the fountain model, a discussion that finally leads into the world of
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project logic’s, which is the last part of this first analytical dimension.

8.2.1 Product characteristics

As a step in order to explore and to be able to recommend the most

appropriate knowledge transferring strategy, we have chosen to analyze

Autoliv’s product complexity. When looking at Autoliv’s products we

found that they are complex in many different ways. If viewing complexity

from two dimensions, based on Clark and Fujimoto’s (1991) reasoning, we

choose to use the following explanations which slightly differ from the

original theory for the complexity dimensions:

•  Complexity of internal product structure - here referred to how hard

the respondents believed it is to develop the products.

•  Complexity of product-user interface - here referred to the four

different variables: continuously changing customer requirements,

tailor-making of products, other car manufacturer’s suppliers’ changes

and Autoliv’s suppliers’ changes.

We came to the conclusion that when Autoliv develops a for the market

new product, both the internal product structure and the product user

interface complexity variables are high. The company is normally

experiencing some difficulties in the development process the first years of

development. Over time employees learn how to handle these problems,

which is often due to that the simplicity of products is improved as later

versions are developed. Concerning product user interface complexity, this

variable seems to be problematic no matter how long and how many times
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the product has been redeveloped for different customers. This is mostly

dependent on what is probably the most problematic variable, continuously

changing customer requirements.

The product complexity is as products are being redeveloped for different

customers and car models, over time, moving in the direction of the gray

arrow in the figure below. We believe that the products are characterized as

complex products from the beginning (at t0), but are, over time due to

increased simplicity, becoming what is called interface-driven products (at

t1). This follows from the fact that internal product structure complexity

becomes less problematic and complex over time whereas product user

interface complexity remains high no matter how long and how many times

the product has been redeveloped and manufactured for different

customers.

If strictly following the above used theory as presented in chapter five,

Autoliv’s products should remain complex concerning both dimensions

over time and there would be no need for the gray arrow. This follows from

the fact that complexity of internal product structure according to Clark and

Fujimoto (1991) should be analyzed based on the number of components in

Figure 24: Autoliv’s complex products become interface-driven products over time.
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the products, which is normally high for Autoliv products. We do however

believe that the analysis as presented here gives a more holistic picture of

the complexity concerning Autoliv’s product development process.

The complexity of internal product structure is decreasing over time due to

that Autoliv employees learn how to make the products easier to develop.

This was how a manager put it: “In most cases we have improved the

simplicity of the product because we have been making the same product

for many years. As you can imagine an airbag, at least a driver airbag, as

you see today is a lot simpler than what they were 10 years from now.”

We believe that it is an advantage for Autoliv that the employees are

continuously willing to learn how to decrease complexity of the products.

The concept of continuous learning presented in Senge (1990) emphasizes

the importance of companies not to get caught in their own conceptual

maps but to learn and unlearn as a method to become successful. Autoliv

seems to be an organization that learns and unlearns as for example when

new airbags are being developed over time for different manufacturers and

car models.

One reason behind that product user interface complexity is high, and that

it doesn’t decrease like complexity of internal product structure, do we

beleive is related to the fact that average development time for a new

product is three to four years. During this time it is unrealistic not to

believe that some requirements from the customer will be changed. We

believe this is due to the changing consumer demands and the car

manufactures’ wants and needs to manufacture an as good car as possible.

From this we have concluded that the number of changed requirements
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from the car manufacturer probably is related to the time it takes to develop

the product.

Another factor that explains the product user interface complexity is the

complex network of suppliers. Not only do parties up and down the value

chain affect Autoliv, but also other suppliers to car the manufacturers.

Everyone involved is highly dependent on each other because of the needed

compatibility of the products. We have therefore concluded that there are

two dimensions of the supplier network complexity, vertical and horizontal,

as described in the figure below:

No matter who in the above picture that initiate a change, it can have

implications on almost any of the others. This is much like a chain of

causality, it is however greatest between the different sub projects that are

part of a system project within Autoliv. This is dependent on the many

Figure 25: Vertical and horizontal complexity.
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parts that have got to be compatible within each of Autolivs products. The

problem with the chain of causality is, if taken to the edge, that it has

somewhat the same characteristics as a wicked problem. The characteristic

of these problems is that:

           “…the more you attempt to tame them the more complicated do they become”

(Mason & Mitroff, 1981, p45)

The characteristics of a wicked problem could be the reason why

employees at the different business units don’t inform the other units

concerning mistakes that have been identified. It is also a reason why it is

of great importance to have managers with experience since they are the

ones that make fewer decisions that leads to problems.

Even though complexity of internal product structure is decreasing over

time, according to our analysis, we believe that Autoliv’s organizational

structure is quite complex, if analyzed according to Öhrwall (2000). She

argues that product development complexity not only depends on product

properties, but also on organizational structure. Autoliv is a company with

operations all around the globe and the majority of projects depend on

several different business units located at different geographical locations

which witnesses of the high organizational complexity.

Based on the above discussion we believe that it is of importance for

Autoliv to work hard in order to live up to the set goal of having an average

product development time of two years. This should make the required

changes fewer for example due to that customers would have less time to

make as many changes based on new consumer demands etc. In addition to

this the number of changes would probably become even fewer if the
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suppliers and the customers are more integrated and informed of how

Autoliv’s product development process is supposed to function.

Above we stated that Autoliv has a high organizational complexity. This

fact makes it interesting to look at if the company seems to follow any

preset activities in the product development process in order to decrease

overall complexity, such as the waterfall or fountain models presented in

chapter four.

8.2.2 The logic of product development projects

When analyzing Autoliv’s use of product development models such as the

waterfall model or the fountain model, presented by Lindkvist, et.al.

(2001), we believe that it would be wrong to say that the organization only

uses one of the two models.

For each single sub project Autoliv uses the tollgate system a process that

is supposed to be characterized, just like Lindkvist, et.al.’s (2001) waterfall

model, by several explicitly defined entry and exit modes. For the sub

project teams, such as cushion or inflator, there are several deliverables that

should be completed in the tollgate system before exiting one phase and

entering the next. Based on this it is obvious that Autoliv has the intention

to follow a waterfall model for work within the different sub projects.

As earlier presented, the system projects do however include several

different sub projects which all run simultaneously with no overall tollgate

system or other formal control system. If viewing the product development

from this angle it seems much like if the fountain model is used, wherein
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different parts of a project, even though they have to be compatible, run

simultaneously.

Even though Autoliv has the intention to follow the tollgate system, to

work according the waterfall model within the sub project teams, this is

hardly managed because of that the sub projects within the system project

need to be compatible. The needed compatibility is what makes it hard for

the different sub projects to work strictly according to the tollgate system,

why we find it relevant to analyze the Autoliv’s project work with the help

of Lindkvist et.al.’s (2001) project logics.

Lindkvist et.al. (2001) bring up the issue of project logics which is rather

closely related to the two above discussed types of product development

models. They here make a distinction between the two for project based

work important dimensions: error problematic and type of complexity. The

fist mentioned dimension, error problematic, is divided into error detection

and error diagnostics. In the first of the two mentioned situations a low rate

of in depth knowledge development is needed to cope with problems that

occur. What is of importance here is to achieve global error detection. Error

diagnostics, does in opposite, refer to project situations in need of a more

fundamental knowledge development. What this distinction does is

basically to divide the contexts that need an overall knowledge

development from the ones that need a more specialized in depth one.

(Lindkvist et.al., 2001)

The second dimension, type of complexity, makes a distinction between

projects that are characterized of analyzable and systemic complexity.

When a situation is characterized of analyzable complexity, then work
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tasks are generally possible to plan. Whereas if the situation is systemic

then it will be, dependent on complex interdependency connections, hard to

foresee what is of relevance to do. (Lindkvist et.al., 2001) With the use of

the two dimensions, Lindkvist et.al. (2001), create the figure below:

If applying this theory to Autoliv’s situation we believe that each sub

project can be categorized much like the scheduling logics. We base this on

the fact that within the sub projects error detection is fairly easy compared

to the larger system project. For example, it is easier for the LRE team in

Motala to have well functioning error detection, due to that the team

members are working close to each other. This could be due to that the

processes on a local level are more visible. The context for sub projects

should also be analyzable, wherein the team members can plan the coming

steps in the development, since the tollgate system is supposed to be

followed.

If analyzing Autoliv’s situation from a system project level we then believe

that coupling logics is a more appropriate categorization. This is dependent

Figure 26: A typology of project logics (Lindkvist et.al., 2001).
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on the fact that the possibilities for well functioning error detection

decrease because of the systemic context, wherein all different sub projects

are parts and should be compatible. It is here harder to achieve an overall

view of the process, which can be one reason for the complexity of

working in a systemic context. Lindkvist et.al. (2001) argue that it is of

importance for companies working in a systemic context to communicate

frequently in order to achieve an as high error detection as possible. In

Autoliv employees communicate quite frequently, we do however doubt

that the communication supports the systemic context on a global basis to

the needed extent since many problems seem to occur because of this.

What can be concluded from the above discussion concerning waterfall and

fountain models as well as project logics is that what type of model and

project logics that are used depends on the level of analysis, sub or system

project level. Our belief is that it is most appropriate for us to keep the

system project level of analysis in mind due to that product development is

geographically dispersed wherein many sub teams are included.

8.3 Work in geographically dispersed teams

We are now continuing our analysis into discussing work in different

project teams. In this section we have found it important to bring up issues

concerning culture within a project, the differing goals in a project –

cooperation, and finally also coordination of the system and sub projects.

We believe that these factors become increasingly important when working

in product development teams that are geographically dispersed and

therefore relevant to our discussion.
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8.3.1 A common understanding within the project?

During the presentation of our empirical findings we found out that there is

not a common understanding among all individuals on system project level.

It is mostly the sub project leaders that have achieved a common

understanding. Instead we found out that there are several factors affecting

and building the common understanding among the individual employees

within a globally dispersed project like the T50 driver airbag and steering

wheel. We therefore would like to build on our reasoning in chapter five,

where the individual is affected by several cultural factors; nation, project

and organization (partly adapted from Danell & Knutsson, 2001). We have

concluded that there are more factors that affect the individuals and the

common understanding between employees in a project, to illustrate this

we have put together a figure that builds upon our reasoning in chapter

five:

What we have concluded from this is that there are five main factors

affecting and building the project culture and its common understanding.

Figure 27: Factors affecting the individuals involved in product development projects
and the common understanding within the project team.
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Individuals within the team are affected by:

•  Language – most of the countries where Autoliv is present, have

different native languages. This affects the individual team members’

ability to communicate with each other. Although the corporate

language is English, there are different translations from each

language and misinterpretations easily occur. In some cases

employees do not even speak English, why communication becomes

harder. We believe that having a common language, known to

everyone in the organization, is the foundation of being able to create

a common understanding for how to carry out work in global product

development teams.

•  National culture is another factor affecting the project’s common

understanding. Different geographical locations influence the culture

of each nation and therefore also the business unit placed in that

nation. As mentioned in the empirical findings, there is a Spanish

way of carrying out work as well as a Japanese and a German way.

When individuals from different nations come together in a project,

they bring their own national ways of working into the project. This

is in turn affecting the other individuals in the project team. The

interpretation of APDS in each nation is different why the work is

carried out with small differences in each country.

•  Business unit culture – not only the national culture affects the way

individuals work in a project. At Autoliv the common understanding

among the employees of a business unit is strong. They work in the

same facility and have similar tasks as well as a clear goal. Shein
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(1985) defines culture as a learned product of group experience.

What we have observed during the interviews is that the culture in

the business unit is very strong; employees have developed a

common understanding over time when they share experiences. This

has led to a shared view or a common understanding among the

individual employees within the business unit. They bring this with

them into the project, which in turn affect the other team members.

•  Time within the Autoliv Group – what also seem to be a very strong

factor affecting the common understanding within the group is the

recent mergers and acquisitions. Autoliv Isodelta for example, has

differing ways of working due to their short time within the group.

The employees at Isodelta have shared experiences from the past that

influence their ways of carrying out work. The shared experiences

also influence how to interpret standards and processes that are being

implemented in the unit as it is more and more integrated with the

rest of the corporation. The employees at the new business units

bring in new ways of carrying out work, which in turn affect other

team members.

•  Corporate processes and standards – is one factor that we have

noticed as important for creating a common understanding among

employees in the team. If everyone works according to for example

APDS this creates a common understanding for how to carry out

work. However, as mentioned earlier these are interpreted differently

at different business units around the world. These processes are only

influencing the project culture to a certain extent and we believe that

it will take time before this is a major factor for creating a common
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understanding among employees in the project.

What seems to be the case within Autoliv is that the above factors listed as

affecting the project culture are also affecting and building the corporate

culture. However, what we have observed is that the business unit culture is

strong and the fact that business units are highly decentralized makes the

corporate culture rather weak. From the discussion above we have

concluded that individuals within the T50 project team are not directly

affected by a common “project” understanding, mainly due to that the

“shared experiences” are not there. Instead we have seen that the way

individual employees work within a global product development project

such as T50 is affected by national culture, language, business unit culture,

the time the business unit has been with the group, and corporate processes

and standards. What can be concluded from this discussion is that there is

no such thing as an T50 project culture on a system level, this only seem to

exist among the sub project leaders and not between the team members in

the sub projects.

We believe that project based product development is for Autoliv a way of

creating a corporate culture. The different factors affecting a project’s

common understanding are unified in a project, which serves as a platform

for the creation of a corporate culture at Autoliv. We believe that this is one

way in the creation of a common corporate culture. The individuals are

affected by different factors such as language and business unit culture and

together these create a common corporate culture. To illustrate what we

mean we have developed a figure:
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Our reasoning here is that Autoliv’s corporate culture is indirectly affected

by all factors such as language, business unit culture, time with the Autoliv

group, the national culture and corporate processes and standards.

However, it is built by projects taking place in the organization today,

which we see as mediums for working together towards a common

corporate goal. The implementation of an IT-support can be another factor

that facilitates building an Autoliv corporate culture. We base this on the

fact that all globally dispersed project team members will have the same

tool to work with and through this a common understanding will be

developed. From the above discussion the thinking of having goal

congruence becomes obvious, why we will continue our analysis with this

issue.

8.3.2 The understanding of common goals

In chapter five we brought up the issue of having common goals within a

project team. In our empirical findings we concluded that this was not the

case within the T50 project. Grant (1996) states that it is natural with many

Figure 28: Factors creating the Autoliv corporate culture.
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different sub goals within the organization but the individuals and teams

need to focus on what is best for the organization as a whole. We brought

up issues such as benefits that affects the common understanding within the

company. This also affects the T50 project. The project manager at each

business unit has differing interests in carrying out his or her work due to

different benefits etc. This causes compromises in the interaction between

the business units in the development process. The optimal solution

possible is not always used; instead compromises are used which might

hurt the project in the long run.

The issue of differing benefits, budgets and goals within the separate

business units was discussed in the empirical findings. The respondents

discussed this as a problem because the thinking becomes “local” instead

of “global” and sub optimization occurs in the product development

process. Crow (1995) claims that such motivational systems can drive

negative competition and low levels of trust and cooperation can occur

within the project team. Project team members can become “pitted”

against each other and start working towards promotion, recognition and

pay rises. This is a problem that has become obvious to us in Autoliv’s

product development process. However, it seems to be mainly business

units that sub optimize and focus on their own goals as Lawrence & Lorsch

(1967) state. Individual employees seem to be mainly focusing on what is

best for his/her sub project; the focus on the big picture is very low among

individual team members.

The decentralization has made management at each company to make

individual decisions about issues such as employee benefits and pay rises.

This causes the sub teams to work according to their own local goals and
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not so much according to the benefit of the overall project. Some

competition between business units and therefore between sub projects

becomes a natural part of Autoliv’s organization. Crow (1995) further

states that individuals and teams become forced to compete and internal

competition becomes institutionalized in the belief that it stimulates

performance. We therefore believe that goals become increasingly

individual the more decentralized the company is, the focus on the T50

system team as a whole diminishes and the individuals and the sub project

teams are emphasized.

De-motivational factors

Throughout the development process in the T50 project there have been

many internal and external changes. These changes are causing confusion

throughout the project organization, the employees do not know in which

direction to work and when they know they still know that there will be

new specifications from either the customer or internally from the project

manager etc. Individuals loose focus when goals are not clearly defined or

changed and they loose the ability of what Grant (1996) states as important,

working towards the same goal in the product development. We believe

that these factors can have a negative impact on motivation of team

members.

The fact that employees do not know in what direction to work, and when

they do, they know that the design requirements will probably change,

makes them according to Pollock (1993) unconvinced of the necessity of

the goal, and therefore hesitant to cooperate. When employees have clear

goals they don’t see the value of them because they believe they are going

to be changed or revised eventually.
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8.3.3 Coordination in product development

In the coordination of the product development of the T50 steering wheel

and airbag module, the coordination seem to be based mainly on the

creation of detailed time plans that are continuously revised throughout the

product development process. What is also used to coordinate work in

projects is APDS, wherein teams are supposed to follow formal processes

for product development.

Berggren, et.al. (2001) state that plans are not enough in order to coordinate

large projects. They further state that communication can be bureaucratized

and increased costs for control occur as management tries to coordinate

“interdependent and complex engineering activities” (p40). We therefore

believe that management has to understand what is required to carry out a

product development project. It can otherwise become costly to reorganize

and bring in new goals into the team.

The use of detailed time plans that together construct the total time plan of

the system project like this seems to increase the complexity. Wenpin’s

(2002) formal hierarchical structure as a generic type of coordination

mechanism is found here. However, the fact that Autoliv’s project

management structure in the product development process split the process

of making the components into small tasks for different sub teams and

projects makes the process complex and hard to coordinate. The focus on

the whole project is lost when everyone has their own time plans and do

not take part in the whole system. The awareness of this problem is

however known by the organization one of the managers stated: “We still
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break it up into its components and tend to manage these components as

individual pieces of business without reconsidering the big picture of the

whole system.”

The hierarchy of the product development teams in Autoliv’s product

development process makes the development complex. There are several

interdependencies between people, teams and components. According to

Berggren et.al. (2001) uncertainty makes it necessary to use other forms of

coordination where these interdependencies are taken into account. The use

of APDS as a coordination tool can be one solution to this. However, as

mentioned earlier in the analysis the APDS processes are interpreted

somewhat different in the geographically dispersed business units why the

uncertainty is as of today a factor that has to be taken into consideration in

Autoliv’s product development.

Wenpin’s (2002) second generic type of coordination mechanism, informal

relations, occurs between project leader to project leader and between

individual team members in the different T50 sub projects. The informal

relations are built on friendship that is developed over time between

colleagues due to a common work history in prior projects.

As a concluding thought, we believe that the formal coordinating

mechanisms work poorly without the informal mechanisms supporting

them. We therefore believe that there is a need for Autoliv to facilitate

networking between employees in different units and functions.

Coordination from another perspective

In order for us to analyze the project coordination of the T50 steering wheel
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and airbag project, we have taken Allen’s (1995) reasoning for help. He

claims that the need for coordination varies in a project and this depends on

how complex the project is. Complexity is partly measured by the number

of interdependencies and the rate of change in technology in the project.

These have in turn to be combined with the time spent in the project.

When Allen (1995) discuss interdependencies in a project he refers to how

dependent the “subsystems” are on each other, in the case of T50 we

believe that this can be the sub projects involved in the system project if the

subsystems are independent of each other, then the coordination of work is

not critical. When the work is highly interdependent the coordination

between subsystems becomes important and therefore the focus on project

based work is a solution for development.

In the case of the rate of change in technology, Allen (1995) refers to how

rapidly technology is changing. Rapid shifts in technology require the

individuals to constantly be updated with the latest technology in order for

the company to remain competitive. It therefore requires continuous

learning from the individuals why a focus on the departments becomes

important.

These two factors also have to be combined with the time project members

remain in the project. The longer time individuals spend in projects, the

larger is the risk that they loose their specialist knowledge. (Allen, 1995)

When applying Allen’s (1995) theory to our case, the T50 project we have

used the following reasoning. The need to keep up with the continuous

changes in requirements from both customers and internally, when new and
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more efficient methods of carrying out work are introduced, emphasizes the

importance of organizing the specialists in one location. As mentioned

before, the business units (Allen’s departments) learn over time how to

make an airbag more efficiently. From this discussion we have concluded

that the T50 system project has a departmental focus. This is shown in the

figure below:

The sub project we studied in more detail was T50 LRE, the steering wheel

electronics-part of the T50 system project. Here we found that the relation

was almost opposite, the focus on interdependencies was taken into account

and the coordination was organized through APDS processes, where

weekly meetings in the project team are obligatory and the individuals

work close to each other in the same building. We have also discussed that

individuals rarely meet with their function, such as software or hardware, to

discuss the latest shift in technology. Instead the focus on projects is very

high and the individuals seem to be very busy with working in several

projects simultaneously. We have therefore concluded that the sub project

has a project focus according to Allen (1995). This is shown in the figure
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Figure 29: Departmental focus on system project level (Allen, 1995).
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below:

The fact that Autoliv’s product development normally takes three to four

years makes it important for employees to have a close contact with their

departments, in our case an Autoliv business unit (Allen, 1995). We believe

that it is good to be organized with a departmental focus when the time

aspect is taken into consideration. The departmental focus remains at the

same time as formal project coordination is allowed for through a project

focus within each business unit. In this way Autoliv’s method of organizing

allows for learning throughout the project and efficiency of coordinating

work within the sub project.

In conclusion we believe that the knowledge generation within the LRE-

project is only facilitated through the fact that team members are involved

in several projects simultaneously. We believe that the project focus within

the business units does not allow for individual specialist knowledge

generation at sub project level. However, within the system project

knowledge is generated through business units being organized separately
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Figure 30: Project focus on sub project level (Allen, 1995).
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and therefore has Allen’s (1995) departmental focus. These two combined

create a general learning for the individuals, within for example electronics

or airbag modules, but learning within the specific function, such as

hardware or software is almost only generated through individuals being

active in several projects simultaneously. We believe that the fact that our

case is geographically dispersed makes this type of decentralized project

organization a good solution for carrying out work.

From the discussion above, we have concluded that Autoliv is fairly high

on both project focus and departmental focus. The project hierarchy allows

for a project focus and at the same time the sub teams are organized in

departments in order for the specialist knowledge to remain and be

developed in the organization.

8.4 Knowledge generation within and between projects

In this last dimension of our analysis we are going to discuss the subject in

focus for our analysis, knowledge. We will bring up issues such as the

characteristics of Autoliv’s knowledge, the transfer of knowledge as well as

the possibility to codify knowledge.

8.4.1 The characteristics of Autoliv’s knowledge

As described in the theoretical framework there are two types of

knowledge, explicit and tacit knowledge (Nonaka & Takeuchi, 1995).

From Tell & Söderlund (2001) we have also found out that the knowledge

can be either individual or organizational. From the discussions with our
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respondents we were able to define the different types of knowledge within

Autoliv’s product development process.

We have come to the conclusion that the majority of knowledge is

personal, tacit and individual (Tell & Söderlund, 2001). The “old foxes”

has achieved their knowledge through experience. A manager state: “I

think sometimes we have had a “big old oak tree” (important man) that is

filled with knowledge.” These individuals know how to carry out work in

the most efficient way. Many times they are frustrated because they are the

only ones with this experience. He/she does not know how, due to that

there are no well-established processes for sharing, nor do they have time,

to share this with the rest of his/her teammates. This is the reason why

teammates make the same mistakes that the “old foxes” have already done

in earlier projects. Within Autoliv the institutional knowledge, tacit and

organizational, hardly exist. A few individuals have the expertise, personal

knowledge, whereas the rest of the employees continuously have to ask or

make progress through trial and error in order to develop new products.

Some explicit knowledge is, in opposite to the majority of tacit knowledge,

organizational. Examples can be CAD-drawings stored in databases such as

PDM. It can therefore be defined as objectified knowledge according to

Tell & Söderlund (2001). However, some explicit knowledge can also be

seen as individual (conscious) due to the fact that it is hard to “pull” the

knowledge out of the database once it is in there. The databases seem to

function as “hiding places” once the knowledge is stored.
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Based on this discussion, we can conclude that what is missing in Autoliv’s

product development process are methods for sharing knowledge. There is

no best practice that is used by the whole organization and the smaller local

systems are not always functioning well, we will have reasons to discuss

this further below. It is mainly the tacit knowledge that has to be shared

throughout the organization in order to make it institutional, but also the

explicit knowledge sharing processes are insufficient. The problematic

areas of Tell & Söderlund’s (2001) knowledge characteristics are striped

and shadowed in the figure below:

8.4.2 Transfer of knowledge

Based on the discussion above we find it important to analyze how

knowledge is transferred in order to find out what is missing. The main

problems concerning knowledge sharing that we have discovered are that

there is no time to share experiences, nor do employees believe that there

are any well functioning formal processes for knowledge sharing. The will

to share exists but time and systems are not sufficient. The problems

concerning the communicational processes that were brought up in our

empirical findings can be one reason behind the difficulties of knowledge

Conscious 
knowledge

Objectified 
knowledge 

Personal 
knowledge

Institutional
knowledge

Explicit

Tacit

Individual Organizational

Figure 31: “Missing” knowledge-types, dark gray and light gray.
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transfer.

According to Nonaka & Takeuchi (1995) the knowledge creating process is

a spiraling process, where the interaction of knowledge leads to the

creation of new knowledge. As of today, new knowledge within Autoliv is

created in mainly two ways. First, within the project teams knowledge is

allowed to interact, successes and failures build new knowledge within the

minds of the individuals. Second, knowledge is, when projects are finished,

spread throughout the organization as new project teams are created with

new combinations of individuals.

In order to analyze the knowledge creation we have used Nonaka &

Takeuchi’s (1995) spiral of organizational knowledge creation. Nonaka &

Takeuchi (1995) state that individual tacit knowledge is the foundation of

organizational knowledge creation. The knowledge spiral starts at

individual levels and expand through interaction

“… that crosses sectional, departmental, divisional, and organizational

boundaries.”

(Source: Nonaka & Takeuchi, 1995, p 72)

When applying this on Autoliv’s product development process we have

found that the interaction is not always functioning perfectly. We have

identified Nonaka & Takeuchi’s (1995) foundation of knowledge creation

within Autoliv’s product development process, individual knowledge.

However, the spiraling process is interrupted somewhere which will be

analyzed below.

The individuals from different functions and units are combined into a
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team, in our case T50, for example from marketing/sales, production,

hardware, software etc. They all have personal, individual and tacit,

knowledge that is to be combined in order to make a steering wheel with

airbag. In the sub projects the spiraling process is functioning quite well,

individuals are close to each other and are therefore allowed for

socialization. During team meetings that are held each week individuals are

allowed to share and communicate their mental models and create a

common understanding within the group, which we see as externalization

that help according to Nonaka & Takeuchi, (1995) to convert tacit

knowledge into explicit knowledge.

A problem that occurs within the sub projects is combination of

knowledge. Allen (1995) states that knowledge is obtained and created

most efficiently if there is a departmental focus of work. However, within

the sub projects, as earlier stated, individuals are almost only working

within different teams why networking of newly created knowledge, stated

as part of the combination mode by Nonaka & Takeuchi (1995), seldom

occur. Individuals rarely meet with their functions why combination of

explicit knowledge is a problematic factor in Autoliv’s knowledge creation

spiral.

Several of our respondents brought up the notion of “double learning” in

the development process. We have concluded this due to that the

combination mode is not functioning correctly. We have seen that this

influences Nonaka & Takeuchi’s, (1995) internalization, through learning

by doing. Even though internalization occurs within Autoliv’s product

development process, individuals are forced to make the same mistakes

over and over again due to that combination of knowledge is not working
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smoothly. A main reason to why combination, to transfer explicit

knowledge, does not work do we believe is due to the insufficient

communication channels. The spiraling process should according to us not

have to “end” here since explicit knowledge is considered to be, in

comparison to tacit knowledge, easy to transfer (Nonaka & Takeuchi,

1995).

We believe that there is a potential to make Nonaka & Takeuchi’s (1995)

combination mode more efficient at Autoliv if the sender adjusts (and has

the possibility to), in accordance with Kotler, et.al., (1999), communication

and choice of media to the situation and the receiver. The double learning

forces the knowledge spiral to many times start from the beginning instead

of moving up a step and build on old experiences and add to the total

knowledge base.

For the system projects the problems in the knowledge spiral occurs at an

earlier stage. Due to the geographical spread of the teams, socialization

among individuals is not allowed to the same extent and therefore creates

problems earlier in the process. The problems with organizational learning

on a global basis therefore escalate and become larger than on a local level

due to the fact that team members are not allowed for socialization and

therefore a common understanding within the team is not built.

Kotler, et.al. (1999) brought up the notion of noise in the communication

process, a factor that seems to escalate as the teams become increasingly

geographically dispersed. We believe that socialization does not occur to

the same extent because the little use of face-to-face communication

between the globally dispersed teams. Even though e-mails and phone calls
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are frequent, face-to-face meetings seem to be better in order to facilitate

socialization. What has also been made clear to us is that face-to-face

meetings should take place prior to other sorts of communication due to

that a personal relationship based on trust is created.

To summarize, the transfer of knowledge within Autoliv’s product

development process is hindered at different stages depending on what

level, system or sub project (local or global) that are being analyzed. On a

local level, the problem occurs in the combination mode where the

knowledge is not transferred throughout the organization. On a global or

system level, the problem occurs in the socialization stage, communication

is not as efficient due to the geographical distances.

8.4.3 Transferring knowledge within and between projects

In order to achieve an understanding of how knowledge is transferred over

time and between projects, we have applied “the concept of ba”, developed

by Nonaka & Konno (1998) to our analysis of knowledge transfer.

Our interviews have allowed us to identify the ba’s in Autoliv’s product

development process. As mentioned above, the transferring processes of

knowledge is different depending on if it is on system level or sub project

level. We will start by explaining the different ba’s and their relation to

each other on sub project level. We will then move on and give the reader

our understanding of how knowledge is transferred between the ba’s on a

system project level. In the figure below the different ba’s on sub project

level is presented:
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On the highest level the project start with interacting ba, which occurs

within the different functions in the sub project, such as hardware or

software. The experts within each function is allowed to interact, mostly in

“the coffee kitchen” and sometimes also in meetings within the function.

These meetings do however, occur randomly and most knowledge within

the interacting ba is therefore transferred through informal communication

channels. The most important medias for communication is the face-to-face

meetings, formal or informal, between peers with similar background

knowledge.

Individuals from each function are combined into a project, in our case T50

LRE. When individuals are gathered in the project team they bring their

individual knowledge created in the interacting ba and creates a new ba for

knowledge transfer, an originating ba. Here individuals are allowed to

transfer knowledge through socialization and a common understanding

In teracting  B a
M echan ica l

In teracting  B a
P roduction

Interacting B a
Softw are

Interacting B a
H ardw are

O rig inating  B a
L R E  subproject

E xerc ising B a
D evelopm ent

C yber  B a
T ransfer to  new

projects

Figure 32: Ba’s within a sub project.
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within the team is created. Even in this mode, we believe employees are

best transferring knowledge through the face-to-face communication in the

weekly project team meetings. Here, informal communication in the

“coffee kitchen” is also an important factor.

When this common understanding is created through sharing of tacit

knowledge the project is then moving into an exercising ba, where the

steering wheel electronics is actually developed. Here the team members

are allowed to use their knowledge in real life partly through the

development of prototypes etc. We have concluded that employees are

learning by doing and the communication is not a major factor for the

transfer of knowledge, we believe that the visual interaction is of greater

importance.

However, as mentioned earlier, this is where the problem occurs. The

knowledge is then stored in the minds of the individuals and the

organization is not allowed to learn what the team members have learned.

A cyber ba is not created and the knowledge turns into what Nonaka &

Konno (1998) calls tangible information. The information is stored in

several databases such as PDM and Lotus Notes, but as mentioned in our

empirical chapter “it just sits there”.

If looking at ba’s on a system level in the project, we have noticed a

different transferring process of knowledge. As mentioned before this is

where the largest problems occur. The ba’s on system project level is

shown in the figure below:
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What we have found out during our interviews is that the knowledge

creation process starts in a different ba. The process seems to start in the

exercising ba at each business unit where tacit knowledge is being

generated, as mentioned before, through for example prototyping and

generating drawings etc.

The problem occurs already in the socialization mode, where the

originating ba is supposed to exist. The project leaders from each team

meet and discuss and as mentioned before they seem to be in a socialization

mode through frequent meetings etc. However, the originating ba does not

come into existence due to the fact that the common understanding is not

well communicated to the project team members in each sub project.

The knowledge generation process “ends” in the process of transferring

knowledge from the sub projects to other sub projects in order to achieve a

common understanding. The knowledge turns into tangible information and

seem to disappear into the organization or stay within the separate business

units around the world. We have concluded that a great responsibility rests

on the individual sub project team leader to communicate his or her newly

achieved knowledge about the progress of the project to the rest of the team

Figure 33: System project ba’s.
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in the own business unit.

From this discussion we have concluded that transferring knowledge is

combined with problems. The transfer seems to be working well in some

ba’s such as the originating ba on a sub project level. However, the process

of transferring knowledge from team to team in the cyber ba does not seem

to work. On a system level the communication is not as frequent and the

medias for communication are different why problems therefore occur at an

earlier stage in the process.

The reader has probably also noticed that in our case the spiraling process

of transferring knowledge works in a different way as opposed to what

Nonaka & Konno (1998) state. We therefore believe that even though the

generation of knowledge within Autoliv’s product development process is

not completely sufficient, the knowledge transfer does not have to be a

spiraling process working in one direction. Our observations imply that the

different ba’s do not have to follow a specific order as long as they are all

involved in the process of transferring and creating new knowledge. A

question that becomes obvious to analyze further is whether the

codification of knowledge in an IT-support can facilitate the organizational

knowledge transfer, within system projects as well as between sub and

system projects over time.

8.4.4 Codification or personalization of knowledge

As of today Autoliv seems to have more of a personalization strategy than a

codification strategy towards knowledge management. Knowledge is

closely related to the person who developed it and a person-to-person
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setting seems to be preferable if knowledge is about to be transferred.

(Hansen, et.al., 1999) If taken to the edge it is mainly the “old foxes” that

pursue important knowledge. What was also made clear was that the

majority of knowledge within the organization is by the employees

characterized as tacit.

Autoliv’s complex organizational structure and product types do however

witness of that codification, sometimes referred to as “economics of reuse”,

would fit well into the company if possible to use. Autoliv has during the

last years become more and more virtual and codification has been a hot

issue. Davenport & Prusak (1998) argues that the aim of codification is to

make organizational knowledge accessible for those who need it. This is

one part of why Autoliv wants to implement an IT-support, the company

wants to make knowledge accessible as well as create a common

understanding throughout the globally dispersed organization. Codification

if possible, would probably also speed up the communication process that

is sometimes as of today slow. This would help in the struggle to reach the

set goal of average development time of two years.

We earlier concluded that the majority of the knowledge within Autoliv is

personal, tacit and individual. According to Cowan (2001), in order to

transfer knowledge successfully in a codified format this personal

knowledge needs to be turned into written messages or codes that have to

be easy to distribute. When asking the respondents about the possibility to

codify knowledge and transfer it via an IT-support the answers were

contradictory. Regarding explicit knowledge most thought that it would be

possible to codify and transfer at the same time as most were the opinion

that some tacit knowledge would be hard to transfer successfully in a
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codified format.

Lissoni (2001) argues that in order to be able to understand codified

knowledge you might need a higher education. A common social

background is however only needed if it is tacit knowledge that has been

codified. If looking at Autoliv we have earlier stated that there is a common

understanding but only to a certain extent. The employees do however have

a common understanding regarding the products, which should facilitate

for codification of knowledge. What is also important not to forget is

Grimaldi & Torrisis’s (2001) opinion that codification of knowledge can be

a way for companies to develop a common corporate language that we

believe is a step in the right direction for the creation of an overall common

understanding within an organization.

What can be concluded from the above discussion is that Autoliv’s

organizational structure and the need for knowledge within the organization

will have use for a codification tool. There are many things that would have

the potential to become more efficient. We do however believe that

codification should be used as a complementary tool for knowledge

transfer in knowledge intensive companies, such as Autoliv. Due to that the

majority of knowledge is tacit, the best strategy to pursue seem to be the

personalization strategy.

8.5 Chapter summary

In this chapter we have analyzed our empirical findings with the help of our

theoretical framework as well as with other complementary theories. We

have discovered that the complexity of Autoliv’s products are decreasing
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over time as the products are being re-developed for different car

manufacturers and models. The products turn into what Clark & Fujimoto

(1991) refers to as interface-driven products. Further we have concluded

that Autoliv is operating in a complex network of suppliers, where one

change can have implications on other suppliers’ products.

In the second dimension of our analysis we have concluded that there is no

over all common understanding among the individuals in the project team,

why also the corporate culture becomes weak. We also believe that this

influences the tendencies of sub optimization that occur among the separate

business units and the sub project teams. Coordination therefore becomes

an even harder task to manage. We do however believe that the teams are

well organized to be able to follow shifts in technology through a

departmental focus on a system level as well as managing

interdependencies through a project focus on a sub project level.

Our third dimension brought up issues concerning knowledge. What was

made clear to us was that most knowledge within Autoliv is personal, tacit

and individual, whereas institutional, organizational and tacit, hardly exist.

Further, the knowledge transferring process is not functioning well within

Autoliv; we believe that there is one ba that is missing to make the process

complete. The need for a cyber ba is obvious in order to create a spiraling

process that builds and creates new knowledge. We have however

concluded that the direction of the spiral is not the same as in the Nonaka &

Takeuchi’s (1995) model, we do however believe that the direction of the

process is not as important as long as all ba’s and modes (e.g. socialization

etc.) are involved in the process.
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CHAPTER 9: CONCLUDING DISCUSSION
AND RECOMMENDATIONS FOR FURTHER

RESEARCH

e have now reached our final chapters in this thesis where we

will present our conclusions. We will now dig deeper into the

virtual level in our model presented in the frame of reference.

The conclusions will be structured according to Lipnack & Stamps’ (1999)

building blocks for virtual teams, people, purpose and links. We will also

discuss recommendations for further research.

9.1 Discussion

People - The important issue is here for employees and business units

within Autoliv to consider themselves as parts of the whole organization.

They must therefore have a strong commitment to the specific task

currently at stake and at the same time they have to do and understand what

is best for the total project and in the end also for Autoliv as a whole.

What has to be accomplished in the product development environment at

Autoliv is to change employees’ attitudes towards the use of codified

knowledge as a channel for communicating knowledge. As of today the use

of local systems for storing knowledge are accepted. This is due to that

these local systems are specifically adjusted to the business unit’s way of

coordinating and carrying out work. Business units and therefore also the

sub projects view themselves much like separate wholes within the
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organization. Boundaries are therefore created around the business units.

Through creating a stronger common understanding of the product

development processes Autoliv’s employees will consider the company as

a whole and the boundaries have the potential to diminish.

Autoliv’s employees are willing to share knowledge; they do however

believe that there is no time for such activities today. Codification allows

for economizing on the knowledge sharing process why we have reached

the conclusion that the creation of an IT-support for APDS as a cyber ba

will decrease the amount of time needed to share knowledge.

Purpose – To have a well-defined purpose for the total organization

becomes increasingly crucial, as Autoliv has expanded across boundaries

and especially if working in a virtual setting. The business units’ and

through this also the sub projects’ tendency to sub optimize when working

in product development projects create problems for the final product in

terms of timing, price and quality.

Also here the creation of a new attitude in order to cooperate more

efficiently becomes important. The creation of a common understanding

can enhance the efficiency within the product development system.

Employees and business units would therefore have an increased incentive

to cooperate across boundaries if a global knowledge sharing strategy is

implemented. Something that is also of great importance, in order to

decrease sub optimization within Autoliv’s product development process, is

to create incentives that generate a global thinking among employees

involved in product development teams. This could be done through the

implementation of global bonus systems emphasizing globally set goals.
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Strengthening the projects’ overall purposes has a potential to be achieved

through the codification of knowledge in an IT-support. However, this has

to be taken with great caution, the optimal choice of a knowledge sharing

strategy is highly dependent on the type of knowledge being shared as well

as the overall strategy for the organization. Autoliv has much tacit

knowledge, which makes it hard to transfer through codification. However,

the long-term goal is to reduce average product development time to two

years, which speaks for the choice of codifying part of Autoliv’s

knowledge. We have also reached the conclusion that codification of

knowledge can increase employees’ understanding of the whole. This can

in turn can strengthen the goal congruence in a system project and as an

outcome of this, also Autoliv as a whole.

Links – An IT-support for APDS can be an important link in the process of

coordinating work more efficiently. This can also have a potential to

somewhat centralize the decentralized organization. Due to the globally

dispersed teams involved in product development projects, the need for

creating strong links between the teams is obvious. Even though this is a

big step, something has to be done in order to avoid for example double

work and further development of local IT-supports that can increase the

tendencies for sub optimization among business units. The IT-support will

also have potential to make the project teams work proactive since

everyone are allowed to be updated with the most recent knowledge. It can

also serve as a link between teams over time. The knowledge is stored in

the IT-support ready for new teams with similar tasks to pick up and use.

In order to be successful with codification in an IT-support, the
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implementation activities and the user friendliness of the system are

important factors if the links between employees and teams will sustain

over time. It is central to make sure that the system will be trusted why it is

of importance to have a reference to the input knowledge. Through this,

codified knowledge can more easily be understood and trusted due to that

the receiver will have at least a name, a voice or sometimes also a face to

associate with the newly achieved knowledge.

9.2 Conclusions

The decentralization within Autoliv’s business units and the project teams

have created a notion of the employees belonging to the business units and

their specific sub projects instead of Autoliv and the overall system

projects. We have also realized that knowledge transfer between business

units is inefficient. Many problems in Autoliv’s product development

process originate in the fact that Autoliv is a decentralized, globally

dispersed company that recently has grown fast trough mergers and

acquisitions.

Even though it is hard to say to what extent and in what respect,

codification can improve communication and transfer of knowledge, we

have reached the conclusion that codification should be used as a

complementary tool to the personalization strategy within knowledge

intensive companies such as Autoliv. The fact that Autoliv’s product

development teams often are globally dispersed creates an even larger need

for codification in order to reach efficiency in the knowledge sharing

process within product development. Positive effects from this such as help

creating a common understanding can occur, which will facilitate
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coordination and cooperation activities among sub projects. We have also

reached the conclusion that, with the use of an IT-support as a tool for

codification, knowledge can be transferred from project to project over

time and this will become an important factor in the knowledge creation

spiral at Autoliv.

We have finally concluded that Autoliv should pursue with the

personalization strategy as the main approach for sharing knowledge.

However, the need for one global codification tool, as a complement to the

personalization strategy, for the product development process is needed to

increase the efficiency of product development.

9.3 Recommendations for further research

During this semester as researchers, several interesting issues concerning

our area of research have been brought up. As recommendations for further

research, several topics have crossed our minds.

As stated above, Autoliv has been growing quickly through mergers and

acquisitions. These have not only created increased benefits such as market

share and synergies. Problems have also occurred, such as cultural clashes

and coordination problems. Based on this, we believe one interesting area

of research is to explore what companies are willing to sacrifice in order to

achieve the set up goals. What factors are influencing the decisions?

We have also come across the difficulties of transferring knowledge in

multicultural companies. It would here be interesting to know how to best

create a culture for transferring knowledge. What types of incentives are
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needed to stimulate knowledge transfer?

We believe that one part of creating a knowledge sharing culture is to

develop bonus systems for employees and business units. How should these

bonus systems be set up in order to maximize the benefit for the total

organization? We have seen that bonus systems not properly set up can

lead to sub optimization etc, why this becomes an interesting issue to

research.

An interesting finding we have come across during our research, is the fact

that the different ba’s in Autoliv’s product development process do not

occur in the same direction as Nonaka & Konno (1998) believe. It would

be interesting to see if other researchers come to the same conclusion or if

this is commonly occurring among globally dispersed companies.
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CHAPTER 10: ACTION PLAN

e will here present how Autoliv should act when implementing

an IT-support for APDS. It is obvious that some sort of IT-

support is needed; the problem is to make the organization

ready for it.

As mentioned above we believe that an IT-support should be implemented

and used as a complement to the company’s personalization strategy. The

implementation of an IT-support for APDS is crucial in order both to cope

with and make sure that sub optimization is minimized. Below we will

present the most crucial steps to consider in the implementation process.

First of all, it is of great importance that Autoliv establishes the APDS

processes throughout the whole organization and make sure that all

business units understand them in the same way. We believe that this will

give employees a feeling of being part of something larger and the goal

congruence that we have emphasized in this thesis can grow as a mutual

understanding is developed.

The second step in the process towards the implementation of a global IT-

support for APDS is education. Areas that need education within the

company are the understanding of the APDS-processes, the English

language in the day-to-day work-environment, and education about

different cultures affecting Autoliv. Due to that some business units do not

have the same understanding about the work processes we also believe it is

important not to implement the IT-tool everywhere simultaneously. Some

nations and business units need more preparational work than others.
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Therefore the implementation process in these units have to be taken with

caution, more background education is needed here. In the business units

that are most developed and have been working with APDS for a long time,

a pilot project should be carried out. This can be implemented in small

scale and feedback should be used for the development of the final IT-

support.

What is also necessary when starting a project is to have project kick offs.

As mentioned before, the importance of a face to connect with the codified

knowledge is important, why team members on all levels need to get

together at project start for two or three days to get to know each other.

This will increase the use of the IT-support as well as the trust in the

knowledge that has been input.

When designing the IT-support there are many critical issues that need to

be considered. Factors that have been brought up during our interviews

where: user friendliness, the importance that the right knowledge reaches

that right employee, having knowledge continuously updated, and that the

wrong person does not have access to knowledge he/she should not have

access to.

Finally we would like to emphasize the importance of incentives. As

mentioned in the concluding discussion, incentives for using an IT-support

for the product development process need to be developed in order for

employees to start using the system in the first place. Several respondents

advocated the use of only one system for knowledge sharing in the

development process. The use of on single system can be an example of an

incentive for employees to start using an IT-support for APDS.
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Finally, we wish Autoliv the best of luck!
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APPENDIX

Appendix A – Interview questions

Background questions

Ask the interviewee to introduce him/her self. What is his/her background?

What is your education?

What does your business unit do?

What is your position?

What is your most important task at work?

For how long have you been working at Autoliv?

How many different business units have you been working within?

Projects & product development

Do you work within a product development project?

Do you work a lot on project basis?

If yes, what is it like to work in projects; do you see it as effective?

What do you see as the largest problem within the product development

process?



What is your position in the project team?

How would you describe the product development process of the project

you are involved in?

Within your business unit? (sub project)

Within the system project as a whole?

How do you want to describe the organizational structure? (hierarchy,

centralized etc)

Within your business unit?

Within Autoliv as a whole?

Do you see the product you develop as complex? If, yes how?

Based on components involved?

Based on customer preferences?

Communication

Explain how the communication works: (what channels are used)

Within the sub project?

Within the system project?

Between countries working within the same system project?

Do you communicate much within?

The system project?

The sub project?



Does misunderstandings occur within the project?

Based on what grounds?

How frequently?

Does severe problems occur based on failure in the communication

process?

If yes, what type of failure?

How does cultural differences affect project:

Communication?

Coordination?

Cooperation?

How do you adjust your communication based on the knowledge you have

about the person you communicate with?

We earlier talked about product complexity, how do you believe that the

complexity affects communication in the development of the project you

are working in?

Within the system project

Within the sub project?

Knowledge

Where and how do you look for information related to the project you are

involved in? For example for a task you need to accomplish?

How would you characterize the information you look for? Technical etc.



Depending on the type of information you look for, where do you

look?

When you find the information you need, what do you do with it? How do

you use it?

Within Autoliv, there must be much knowledge stored, is it possible for

you to take part in this in a satisfying way? Why/why not?

How would you characterize the knowledge developed? (tacit or explicit)

Within the system project?

Within the sub project?

Are teammates willing to share their knowledge? Why/why not? How?

Within the system project?

Within the sub project?

Does the willingness to share knowledge vary depending on

what nation and business unit the person belongs to?

How do you share knowledge? Are there formalized processes for

knowledge sharing?

Within the system project?

Within the sub project?

Do you see any problems with the transferring processes existing today?

Why/why not? Can this be improved?

Who or whom possess knowledge within a system or sub project?



Separate individuals? (Do you have to know who has the

knowledge?)

Is it stored within the organization? How?

Coordination and cooperation

How is the work coordinated within the system/sub project?

What methods are used? Are there any best practices?

Can it be improved? If yes, in what ways?

Are there clearly identified goals for the system project? Please explain?

Are these followed by all involved sub projects and business units?

Please explain?

Can individuals or individual business unit’s goal take too much space in

the development of the product you are involved?

IT-support, codification

Do you believe that communication can become more efficient through

implementing a global IT-support for APDS? Why/why not?

Do you think this will decrease the need for face-to-face contact?

Do you think this will decrease the use of e-mail as a method for

communication?

Do you believe that transfer of knowledge can become more efficient

through implementing a global IT-support for APDS? Why/why not?



Would a global IT-support like this have the potential to improve

cooperation and coordination on a global basis in the development of new

products?

Would this be used by everyone? Why/why not?

Would trust between teammates be developed to same extent on a global

basis if a global IT-support for APDS would be used?

Would you trust your teammates in the same way if the

communication were face-to-face?

How would the unsynchronized communication (dispersed and

asynchronous) affect:

Communication?

Coordination?

Cooperation?


