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Abstract 
 

Background Husqvarna is a Swedish company producing products for forestry, 
park and gardens. Due to harder competition they wish to increase 
efficacy in production. This can be achieved by shorter lead-times 
in the complex process of making casting molds. Activities within 
this process have certain relations and dependencies between each 
other that can be analyzed by using a Dependence Structure Ma-
trix. The Dependence Structure Matrix is a tool that can improve 
efficiency by rearranging activities according to how they are de-
pendent of each other. 

Purpose: The purpose is to make a Dependence Structure Matrix of activi-
ties that Husqvarna can use to analyze dependencies within the 
process of cast molding. The DSM Matrix will propose restruc-
tured activities of the process which can be evaluated to determine 
if greater efficacy can be reached. 

Method: To determine the activities within the process of making cast 
molds a workshop at Husqvarna for the people involved was con-
ducted. A matrix has been constructed based on the information 
of activities and their dependencies. This information has then 
been analyzed by the software Multiplan. 

Conclusion: The process of making casting molds could be analyzed by the 
DSM/DMM approach. A new order of how to carry out activities 
is the outcome of the analysis. The result can be analyzed by 
Husqvarna in order to determine if greater efficacy can be reached. 
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1 Introduction 
This chapter presents the background and gives a problem discussion that ends in 
the purpose of the thesis. 

1.1 Background 
Development of components or parts for outdoor products is often a complicated task 
carried out in complex projects. The traditional way to product development projects have 
been to organize tasks sequentially and to corresponding corporate function. This way of 
organizing does not always correspond to the efficacy that companies are seeking when 
handling complex projects (Engwall, 1995). Sahlin-Andersson and Söderholm (2002) adds 
another dimension of difficulties by pointing out that that projects are often described 
when the context is stable and resources readily available. In the real life however, re-
sources are commonly scarce and the context or environment of the project can be every-
thing but stable. Ideal conditions for management are seldom found in practice and the 
“whole picture” needs to be understood in a complex project rather than isolating elements 
of a single project. 

Engwall (1995) and Kreiner (1995) points out that projects are not isolated islands, inde-
pendent of outside events. The situation with projects being dependent on outside events 
and interdependencies over project boarders can be described as a multi-project environ-
ment (Danilovic, 1999) which calls for information sharing efforts among projects (Sahlin-
Andersson & Söderholm, 2002). Working in a multi-project environment is common for 
companies nowadays, especially in product development. Payne (1995) estimates that up to 
90 percent of all projects are carried out in a multi-project context. Grey (1997) sees the 
multi-project environment as a nominal umbrella grouping mainly of projects by reason of 
interdependencies among projects. Danilovic & Sandkull (2005) describes the multi-project 
situation as projects that runs concurrently, sequenced, or overlapped, which creates a vast 
demand for information exchange between people, customers and suppliers due to com-
plexity and lack of resources. The activities conducted in such an environment must be co-
ordinated between individuals, organizations and the projects since information and coop-
eration needs to be carried out over the project boarders. 

Danilovic and Börjesson (2001a) state that an enhanced approach to meet changing de-
mands and environments is desirable to gain competitive advantages in terms of shorter 
lead-time, better quality and lower cost. An enhanced approach different from the tradi-
tional way of product development according to them is one handling the different dimen-
sions in a multi-project environment; the Design Structure Matrix (DSM) and Domain Mapping 
Matrix (DMM). The DSM and DMM can handle the dynamics a multi-project environ-
ment. 

The approach is used in order to represent and analyze dependencies and relations between 
elements in multi-projects (Danilovic & Sandkull, 2005). DSM and DMM are similar ap-
proaches but handles different dimensions of the multi-project environment. The differ-
ence between them is that DMM can handle more types of elements at the same time, 
while DSM handles a single type of element in the multi-project environment. An element 
can be explained as the people within a project or the activities that need to be completed 
in a project as an example. This means that the DSM can analyze dependencies and rela-
tions between a single element like people while the DMM can analyze dependencies and re-
lations between people and activities giving the DMM two dimensions. Several authors and 
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researchers including Browning (2001), Danilovic (2005), McCormick, Schweitzer & White 
(1970) and Merwe (1997) motivates that the DSM and DMM approach is one of the better 
ways to increase efficacy in a multi-project environment. The original research within De-
sign Structure Matrix was introduced by Don Steward in 1967 while the Domain Mapping 
Matrix was first introduced by Mike Danilovic (2001). 

1.2 Problem 
Husqvarna is a Swedish company working actively with product development. One part of 
the product development work at Husqvarna is the making of molds that later will be used 
to cast light metal parts of the final product. Due to harder competition from low-wage 
countries they need to raise the efficacy in present production if they want to keep it locally 
in Huskvarna which is of interest since the location is where the company was founded and 
has its deepest roots.  

The work of making casting molds is time consuming and there is a whish to shorten lead 
times. Husqvarna estimates that they will have a substantial competitive advantage on the 
global market if they can shorten the lead time for the mold from 14 to 10 weeks.  

The casting mold department works in a multi-project environment. By examine the multi-
project environment, dependencies and relations can be discovered and analyzed, providing 
a visualization of the casting mold process. With the visualization a greater understanding 
of the process can be obtained and help managers reach higher efficacy and shorter lead 
times. 

1.3 Purpose 
The purpose is to examine dependencies within the process of cast molding at Husqvarna 
and by a DSM analysis propose a restructuring of the process which can be evaluated by 
Husqvarna to determine if greater efficacy can be reached. 
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1.4 Disposition 
Chapter Headline Content 

1 Introduction This chapter describes the background, the problem statement, 
the purpose and meaning of the thesis, and the disposition of 
this paper. 

2 Husqvarna Gives a short description about the company Husqvarna, the 
company were the survey is being conducted. 

3 Frame of Reference Since this particular area of science is rather unexploited the 
purpose of this chapter is to explain what a DSM and 
DMM are. The chapter also provides the history of the two 
matrices and the benefits with using them in a multi-project 
environment. The last part is a description of the software pro-
gram Multiplan. 

4 Method The method chapter explains the methodology used and the 
way that the study was preformed. It also describes the selected 
approach. 

5 Empirical Findings This chapter is mainly information given in the group inter-
view and in-depth interviews by the respondents on 
Husqvarna. 

6 Analysis In the analysis chapter the focus is on the results of the work-
shop and the analysis of the information. The results are con-
nected with the frame of reference. 

7 Conclusions This chapter examines if the purpose of the thesis is fulfilled 
and presents the result of using the matrices. The last part 
gives a suggestion to how Husqvarna can change the produc-
tion to be more efficient.  

8 Discussion This chapter presents the benefit of this thesis and some meth-
odological criticism. The chapter ends with recommendations 
on continuing studies on this subject. 
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2 Husqvarna 
Chapter 2 gives a historical description of the company Husqvarna and how they 
make their products. 

2.1 The Company 
Husqvarna was founded in Sweden as a weapon factory in 1689 and is now one of the 
world’s oldest industrial companies. Today they are a world leader in forestry, park and 
garden products commonly referred to as outdoor products. Other products produced by 
the company today or in the past are guns, sewing machines and motorcycles. The outdoor 
product range is extensive and contains professional machines to products for demanding 
consumers as chain saws, brush and grass cutters, hedge trimmers, lawn mowers, special 
products for lawn care, ride-on mowers, garden tractors as well as accessories and protec-
tive equipment. Husqvarna's product development has been conducted in close coopera-
tion with professional users. Therefore the products are designed based on strict profes-
sional demands for reliability, performance and user-friendliness. The products are manu-
factured in many different locations (Husqvarna, 2005a). 

The company is working in a multi-project environment where activities, people and re-
sources overlap and are shared over project boarders (K. Holmqvist, Personal communica-
tion, 2005-04-12). 

The head office is located in Huskvarna, Sweden, where approximately 1,800 of a total of 
2,200 employees work in the areas of high-technology research, product development, 
production and marketing. They are represented in more than 100 countries with around 
18 000 dealers around the world. Husqvarna is a member of the Electrolux group since 
1977. Sales in total are approximately five billion Swedish Crowns, with 95% of the prod-
ucts exported (Husqvarna, 2005a). 

2.2 Casting molds 
At the factory in Huskvarna chain saws and trimmers are assembled from parts produced 
both locally and from external factories. The parts that are manufactured locally in Husk-
varna are made out of light metal, a process of casting the metal into the right shape by 
pouring it into molds. The majority of those parts are cylinders, flywheels and crankcases 
for chains saws and brush/grass cutters. Making the molds is a time consuming activity and 
often demands the hand of a skilled worker even though most of the work is done by 
computers and unmanned machines. The casting molds are made by a special tool making 
division, which will refer to the creation of the casting molds whenever mentioned through 
out the rest of this paper. The casting mold itself consists of several pieces that need to be 
assembled or made in several steps. At the factory in Huskvarna there are around 20 peo-
ple actively working with the creation of casting molds in a multi-project environment (K. 
Holmqvist, Personal communication, 2005-04-12). Figure 2-1 illustrates the different com-
ponents of the casting mold. 
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Figure 2-1 The components of the casting mold 
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3 Frame of reference 
The theoretical framework clarifies how the two matrices DSM and DMM work. 
The last part explains the software program used. 

3.1 Design Structure Matrix 
There are many types of matrices but they all share the basic structure of a rectangular 
scheme of elements set out by rows and columns. The Design Structure Matrix, (DSM), 
(also known as The Dependency Structure Matrix, The Problem Solving Matrix (PSM) or 
the Design Precedence Matrix (www.dsmweb.org)) is a tool for visualizing relations and 
dependencies within a certain activity (Danilovic & Börjesson, 2001). The matrix is useful 
in almost any kind of project whether it involves tasks and activities, components and sub-
systems or people in teams. Tasks, activities, product architectures and people are all ex-
amples of domains and a DSM examines domains by determining the relationships among 
the elements within that domain (Danilovic & Sigemyr, 2003). The visualization of rela-
tionships among the elements (components, activities, people etc.) in a project can easily 
determine iterations in the design of the process. Iteration is a loop of information (or ma-
terial), a form of feed-back that works upstream forcing refinement in a previous activity. 
Consider the following: A certain component is created by going through three processes, 
A, B and C. These are carried out in sequence. However the extent of detail in A can only 
be roughly estimated without a more specific agenda which can be realized once the com-
ponent has reached C. The process in A is despite this carried out in its simplest form be-
fore it continues on to B. Once the component has reached C the component will be sent 
back to process A along with the changes that must be made. The entire process starts over 
but this time with the “correct” agenda. As a result, work will be performed twice in the ac-
tivities flanked by the nodes of the “loop” (in this example all of the activities) (figure 3-3). 
Depending on the use of it, the DSM matrix will minimize the number of these iterations 
by a restructuring of the process design or more correctly provide a new process design 
with fewer and faster iterations (Browning, 1998). This is essential for cycle time reduction, 
a major barrier in improving the efficacy for many manufacturing corporations. The effects 
of iterations dominate activities concerning the development of semiconductors at Intel for 
example. 13% to 70% of the total development time corresponds to iterations in different 
processes (Browning, 1998).  

In order to visualize the dependencies the matrix must first be constructed. Briefly ex-
plained the elements in a project are plotted along the x-axis and again along the y-axis 
(both by rows and columns) the matrix will as a result always be represented in the form of 
a square (NxN) with each row intersecting its corresponding column along the diagonal of 
the matrix. A relationship is indicated by manually marking the intersection of a row with 
the column (www.dsmweb.org). A quick scan down a column or across a row will deter-
mine the nature of the relationships whether they are parallel relationships (concurrent), 
sequential relationships (dependent) and coupled relationships (interdependent) 
(www.dsmweb.org). Sequential relationships imply that activities must be carried out in se-
quence, that the output of one activity is required for the next. A must come before B, or B 
is dependent of A, see figure 3-1. 
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Figure 3-1 Sequential relationship (Dependent) 

If activities are not dependent of each other they are independent and can be carried out 
parallel to each other. In a matrix there would not be any marks to indicate dependencies. 
See figure 3-2. 

 

Figure 3-2 Parallel relationships (Concurrent) 
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pendent on the output of B and B is dependent on the output of A but A requires informa-
tion from C. This is a clear example of iteration from C to A. See figure 3-3. 

 

Figure 3-3 Coupled relationships (Interdependent) 
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provided by the matrix is to a large extent dependent on the information provided by indi-
viduals involved in a project (Danilovic & Börjesson, 2001b). The common approach to 
making a DSM analysis is firstly to define the system that will be analyzed in the matrix. All 
elements related to the system must be recognized and listed. The flow of information be-
tween them must also be determined. This is accomplished by examining or studying the 
process or system but also by conducting interviews with managers and engineers with ex-
perience or insight in the system or process. The components, tasks, parameters or people 
that are relevant to the analysis must be sorted out and listed. Further interviews are con-
ducted to attain more precise information about the information flow. The matrix can be 
constructed and marks representing interactions is entered. The managers and engineers 
verify the representation before it is processed and can be used (Danilovic & Börjesson, 
2001b). 

After having constructed the matrix it has to be analyzed. There are two different types of 
algorithms that perform the analysis, namely a partitioning algorithm and a clustering algo-
rithm. There are also different kinds of DSMs that suits different needs. Activity- and pa-
rameter-based DSMs use the partitioning algorithm while component- and people-based 
DSMs use the clustering algorithm to conduct the analysis. 

3.1.1 Partitioning 
The removal of iterations is referred to as sequencing or partitioning. The matrix is divided 
in two sections by a diagonal line (each element intersecting itself). Every mark in the upper 
triangle symbolizes iterations (See figure 3-4). The DSM rearranges the order in which tasks 
are carried out to move these marks to the lower triangle (www.dsmweb.org). In figure 3-4 
the left matrix illustrate a fabricated process with its dependencies. It also gives the order of 
when the tasks are issued. A is the first task in the process, G is the last. This arrangement 
of activities has six iterations, the largest spanning from G to B. The right matrix provides 
the optimal solution obtained through a partitioning algorithm. By rearranging the order of 
tasks (F-B-D-G-C-A-E) only two minor iterations remain. 

 

Figure 3-4 Example of partitioning (www.dsmweb.org) 
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is to understand what components the project consists of. After this you list all of the ac-
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tivities that make up each component. When this is done one can start looking on who 
does what and what time the activity takes (duration). The time each worker spends on an 
activity must also be anticipated i.e. the workload (Danilovic, personal communication: 
2005-04-05). 

3.1.1.1 Activity-based DSM 
Sequencing or partitioning is a method used mainly for task based (activity-based) and pa-
rameter based DSMs. These are two different uses of the DSM but they are similar in na-
ture. They both aim at reducing process duration and are therefore said to be time-based 
(Browning, 2001). 

The activity-based DSM provides a brief visual format for understanding and analyzes is-
sues regarding rework in a project. Because activity-based DSM is time-based it is particu-
larly useful to point out iteration and coupled activities in the design process. An in-
put/output relationship between activities is firstly described showing the dependency 
structure of a process. In the next step a remodeled DSM can give guidance to an im-
proved process architecture where unintentional iterations can be minimized (Browning, 
2001). 

3.1.1.2 Parameter-based DSM 
The parameter-based DSM is very similar to the activity-based DSM. Instead of minimizing 
unintentional iterations it focus on reduced process duration. To increase performance they 
provide a brief and visual description of interactions between low-level design activities or 
tools. The description can be used to point out interface improvement opportunities and to 
structure integrated contextual activities (Browning, 2001). 

3.1.2 Clustering 
A different method of analysis is by grouping elements that have the most interaction into 
modules along the diagonal. These modules consist of both sequential relationships and it-
erations. Tasks that share the most information should be carried out in close proximity; 
this method is known as clustering (figure 3-3) (www.dsmweb.org). The aim of clustering is 
significantly different from partitioning, the objective is to increase iterations within the 
modules but remove any iteration between the modules (Browning, 2001). Clustering is 
useful when dealing with representation of design components or in shaping project devel-
opment teams (www.dsmweb.org). Areas between clusters may also contain dependencies. 
These areas are referred to as the interface between clusters. Dependencies in the interface 
share information to at least two clusters and must be carefully coordinated. They are the 
links between the modules (Danilovic, 2001). 
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Figure 3-5 Example of clustering (www.dsmweb.org) 
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Table 1 Different types of interactions in component based DSM (www.dsmweb.org) 

 

3.1.2.2 People-based DSM 
Similarly the People based or team based DSM use different types of interactions. The fo-
cus on this type of matrix is to determine which individuals or groups of people should be 
working together. All individuals are plotted in the rows and columns and the type of con-
nection or communication is set (Yassine, unknown). Table 2 presents possible characteris-
tics of information flows or interactions among people. The people based DSM aims at 
finding clusters of individuals that are highly interacting by forecasting the communication 
need of the participating individuals, and again reducing the interactions between clusters 
(Yassine, unknown). 

Table 2 Different types of interaction among people (www.dsmweb.org) 

 

3.2 Domain Mapping Matrix 
The Domain Mapping Matrix (DMM) is similarly as the Design Structure Matrix (DSM) 
and was introduced by Danilovic (2001). The DMM-analysis focuses more on the dynamics 
in product development and represents dependencies between dual domains in product 
development and not a single domain as in DSM. In a DMM-analysis information can be 
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ture of NxP it is most likely that it will be rectangular and not squared as the NxN in the 
DSM (Danilovic & Sandkull, 2005). 

Danilovic has introduced several types of DMMs in publications since 2001. “Product ar-
chitecture vs. Organization” was the first introduced matrix (Danilovic, 2001). Other ma-
trices showing how to compare different elements of product development are Systems vs. 
Organization, Product requirements vs. Functional requirement, Functional requirement 
vs. Product architecture, Product requirement vs. Product specifications, and Functional 
requirement vs. Product specifications, and Product specifications vs. Product architecture 
(Danilovic & Sandkull, 2005).  

Danilovic and Browning (2004) argue that other examples of what the DMM-analysis can 
perform or deal with are transformation of information between domains, traceability of 
information between domains and system elements, synchronization of information and 
activities between domains, verification of system models and project assumptions, integra-
tion of the individual systems into a cohesive project/program system and improved qual-
ity of decision making.  

As an example DMM can aid in visualizing dependencies between teams within one project 
towards other projects i.e. how other projects affect or relate to teams that are carried out 
in the project of interest. Clusters in the matrix can identify the level of interdependencies 
between teams and the other projects (Danilovic & Sandkull, 2005). 

According to Danilovic & Sandkull (2005) the DSMs and DMMs can be combined to pro-
vide engineers a situational visibility, in which individuals can understand the need for in-
formation exchange, interdependencies and the context of the project. This will lead to 
transparency within and between domains in a project, between a project and the basic or-
ganization and between projects. This reduces the risk and uncertainty, as individuals un-
derstand the whole situation and have a better insight in their responsibility. 

3.3 Multiplan – Software for DSM 
Danilovic and Sigemyr (2003) point out that Multiplan is a multi-dimensional DSM-tool. It 
differs from earlier DSM-tools due to the ability to handle two dimensional domains. Han-
dling means in this case the ability to represent matrices or domains and then to analyze the 
dependencies and restructure activities according to the analysis. The analysis is made by a 
built-in algorithm based on DSM research. 

The features of the two dimensional domains is earlier described as rectangular domains, 
meaning it can combine two different dimensions of data. Multiplan is an Excel-based tool, 
which also can make connections between DSM analysis and resource database, risk analy-
sis, GANT-schemes, and multi-project analysis possible. To make a GANT-scheme with 
Multiplan the workload and duration of all activities in a project must be known. Workload 
is the number of hours spent on the activity or process, while duration is for how many 
hours the activity has been running. To exemplify the meaning of workload and duration 
one can say that the activity of playing a soccer game has duration of 90 minutes, but the 
workload is 1980 (22*90) minutes since there are 22 soccer players on the field. Many tradi-
tional project management tools and software like MS Project do not handle all problems 
that are caused by complexity. The creators of Multiplan argue further that these tools can 
handle modeling of sequential and parallel tasks, but not interdependent tasks. The idea 
behind Multiplan is to offer an extensive tool that will easily and understandable present 
DSM data to project managers or other people of concern for a project. One of the advan-
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tages with Multiplan is that changes can be made easily. If something in the matrix proved 
to be wrong it can be deleted or changed and the matrix will instantly be restructured. This 
cannot be done in MS Project, where everything has to be manually updated if such a 
change needs to be done (Danilovic & Sigemyr, 2003). 
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4 Method 
The method chapter gives an understanding of how the interviews were conducted. It 
also explains the selected approach and if the approach has reliability and validity. 

4.1 Methodological considerations 
Our purpose is to examine dependencies within the process of cast molding and we shall 
analyze these dependencies with the help of a matrix. To do this we need to use some kind 
of method. According to Williamson (2002) the research method is what gives a design for 
undertaking research, which is supported with theoretical clarification of its value and use. 
Different methods for data gathering and sample collection are frequently integrated as 
part of the design. In order to write a good thesis one has to consider the choice of 
method. Carlsson (1990) states that one has to start by looking at the problem and the pur-
pose of the research and what type of new knowledge that can be found. There are many 
different research methods but with two main approaches, the qualitative and the quantita-
tive (Backman, 1998). 

On one hand Williamson (2002) stresses that the quantitative school tries to relate scientific 
methods to social sciences. The central theme of a quantitative research is that it seeks to 
link the cause and effect and the goal is a unification of all sciences, it considers the possi-
bility that data can merely be based on things that may be impartially observed and experi-
enced. The quantitative view has a more objective approach and often is about observing, 
registering and measuring in a more or less given reality (Backman, 1998).  

The qualitative school on the other hand is trying to measure the reality and the collecting 
of data often takes place in a more natural setting (Williamson, 2002). The central theme is 
that people are always involved in interpretations of their own constantly changing envi-
ronment. According to Backman (1998) one of the qualitative approach distinguish feature 
is that it does not use numbers or numerals but results in verbal formulations, written or 
spoken. The statement occurs verbally and the used instrument is the traditional word. The 
author argue further that when performing a qualitative study one sees the surrounding re-
ality as subjective, which means that the reality is an individual, social and cultural construc-
tion (figure 4-1). The interest is dislocated towards the studying of how a human being is 
interpreting the surrounding environment (Backman, 1998). In the qualitative research the 
interest is aimed at the individual and questions are asked concerning how the participant is 
interpreting and forming its reality. The human is the mainly instrument used and the re-
searcher is around the studied object (Backman, 1998). 
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Figure 4-1 The Quantitative and the Qualitative perspective (Backman, 1998, p.47) 

In our research we decided to use the qualitative approach with different kind of interviews 
since it is our opinion that this approach is best suited to fulfill our purpose. To use a quan-
titative approach in order to get the relevant and needed information to build up the differ-
ent matrices would have been almost impossible since the information we needed was 
qualitative and not quantitative. There are many different ways to perform a qualitative re-
search such as observation or an analysis of already existing data but we choose to make a 
workshop containing a group interview with complementary in-depth interviews. It would 
have been hard to make an observation about how to implement the matrices and very 
time consuming and there were not sufficient existing data for us to examine so the choice 
of doing an unstructured workshop and unstructured in-depth interviews came very natural 
for us. 

When we use the term focus group and group interviews we refer to the workshop con-
ducted. 

4.1.1 In-depth interviews 
According to Williamson (2002) all types of interviews are supposed to be impartial and 
dispassionate, but also personal and enthusiastic so that partaking is encouraged. Body lan-
guage is another important matter and the interviewer must be acceptable to the inter-
viewee and a touch of humor may release some of the initial tensions between the parties 
(Williamson, 2002).According to Darlington and Scott (2002) in-depth interview is the 
most used technique for data collecting in the qualitative approach and takes the belief that 
people are specialists in there own experience. Just like every different method commonly 
used, the in-depth interview has its relative strengths and weaknesses and the choice of us-
ing the “right” method will best be made in relation to the data wanted and the different 
limitations of the context (Darlington & Scott, 2002). The best approach for any research is 
the one that yield data that meet up with the problem and the purpose of the study. We be-
lieve that group interviews (in our case a workshop), and in-depth interviews will best serve 
our purpose. 

The relative strength of in-depth interviews is that it has a benefit with the face-to-face in-
terviewing regarding the intimacy with the person being interviewed (Darlington & Scott, 
2002). If the personal chemistry does not match you will probably get some bad results but 
we believe that the people we will be interviewing has everything to gain by being honest 
and nothing to gain by being dishonest since their jobs may depend on getting shorter lead-
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times. In-depth interviews are especially practical when there is problem with a direct ob-
servation (Taylor & Bogdan in Darlington & Scott, 2002). 

Williamson (2002) point out that there are several advantages of using in-depth interviews; 
one is that the interviewers can organize the context of the interview and try to make sure 
that the interviewee focus on the issues at hand. The author argues further that in-depth in-
terviews may provide much richer data than questionnaires and gives the interviewer a 
chance to quote the actual words. Another advantage is that unstructured in-depth inter-
views have flexibility in asking questions and follow–up questions if needed. 

There are also some disadvantages with in-depth interviewing. It cost both money and time 
and limits the geographical locations of interviewees (Williamson, 2002). Un-structured in-
terviews may be hard to analyze and record and there is always a risk that the interviewer 
emphasizes some questions more than others and changes the tone of the voice so it is not 
a consistency in the way questions are asked (Williamson, 2002). 

4.1.2 Focus groups, group interviews and workshop 
A focus group is a well planned dialogue for receiving thoughts about a specific area of in-
terest in a non-threatening environment performed with approximately 7-12 people 
(Krueger in Williamson, 2002). The first step is to set up the focus group and this can be 
done by looking at who is best suited for answering the research question. A good way to 
determine which participants to include in a group interview is to use an already existing 
contact.  

The second step is according to Bernard (2002) that if a focus group is to small it may be 
dominated by just one or two persons opinions and if it is to large its very hard to manage. 
Little smaller groups can be more effective if you really want to go into in-depth discus-
sions. It is very important that a small group is lead by a skilled moderator with experience 
of this kind of interviews. 

The third step is the choice of a moderator. The moderator is a skilled person who makes 
the focus group talk about the topic that is to be discussed (Bernard, 2002). Often there are 
one or more participants that are shy and the trick is to draw them out without scaring 
them. The moderator must also think about closing down the participants that like to brag 
and show off without offending them. People are more likely to open up and tell what they 
really think about the topic if the environment is non-judgmental and supportive. Bernard 
(2002) also states the importance of explaining that there is no right or wrong answers, and 
that the moderator is not supposed to lead too much or put words in the participants 
mouths. 

The fourth step is to decide what type of questions that will be asked. Williamson (2002) 
argues the importance of carefully selecting the questions that is to be asked and to find 
participants that are likely to have an opinion regarding the given topic. 

Williamson (2002) argues that the advantages of focus groups are that people often listen 
to others to get more than one perspective on the matter prior to forming their own per-
sonal opinions. Focus groups can also create concentrated quantities of data on exactly the 
topic of concern. Another advantage is that these groups are very easy to organize, cheap 
and makes it easy to gather large amounts of information. It is also much uncomplicated to 
clarify the questions if needed and to give follow up questions. 
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The disadvantages of focus groups, according to Williamson (2002), are that some partak-
ers may be dominated by others and afraid of saying what they really think. There is a risk 
that the moderator’s driven interest may manipulate the group’s reactions and answers. 
Even if focus groups are cheap there are limitation concerning how the result can be ap-
plied on the larger population. Since the nature of these groups is open-ended responses, 
the analysis of the interview may be difficult to conduct. 

4.1.3 How to conduct an interview 
According to Darlington and Scott (2002) the interview process consists of six different 
stages: 

• Finding and selecting participants 

• Making a connection (establishing rapport) 

• The initial contact 

• The Interview 

• Recording 

• Ending 

The senior manager and former head of the tool making division at Husqvarna Kjell 
Holmqvist (further referred to as only Holmqvist) was assigned as a contact person. Holm-
qvist was contacted and a date set for our first meeting in order to learn more about the 
process of making casting molds and to plan a schedule for the continuing work of the the-
sis. 

Since Holmqvist has experience and knowledge about the tool making division he was con-
sulted when finding and selecting participants for the workshop according to the first stage 
in Darlington and Scott’s stages. The next stage is about establishing trust between us and 
the participant’s of the interview (Darlington & Scott, 2002). The authors argue further that 
the one performing the interview must respect if the participant’s does not want to answer 
a question. Stage three concerns the participant’s questions and thoughts regarding the 
study and if the interview is to be recorded this is the stage when the question is asked 
about consent. If it is possible a group or an in-depth interview should be taped because 
continuously taking notes during an interview can be disturbing for the interviewees and it 
is not very likely that taking notes takes the same time as for the participant’s to answer the 
questions so there will be some waiting. The last stage is the ending and it is vital that the 
interviewees get some type of feedback. It could be that the final report is send to them. 
Darlington and Scott (2002) further stresses that when every mutual agreement is fulfilled 
every part should be satisfied. 

4.1.4 Our approach 
We started out by doing in-depth interviews with Holmqvist. These 4 interviews were all 
recorded based on the model of how to conduct an interview by Darlington and Scotts 
(2002). The first two interviews helped defining a purpose of this thesis by focusing on the 
dilemmas of the tool making division and the wish for reduced lead-times in comparison to 
the resources.  
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In order to decide on how to collect empirical data Professor Mike Danilovic of Jönköping 
International Business School was asked for feedback since he is one of the leading re-
searchers within the field of DSM/DMM and one of the creators behind the software 
Multiplan. Professor Danilovic presented the idea to carry out a workshop with some of 
the employees at Husqvarna. According to Bernard (2002) it is very important that a mod-
erator is skilled. Since our own knowledge in the field is rather limited Professor Danilovic 
was asked to function as a moderator. Professor Danilovic used his experience from work-
shops at companies such as SAAB and Scania in planning and performing the workshop in 
which we assisted by observing and taking notes. Our belief was that the outcome and re-
sult of the workshop could be improved with the help of Professor Danilovic due to his 
former experience of workshops and his experience of DSM and DMM. Moreover it is 
likely that an increased legitimacy due to age and title enables trustworthiness that would be 
hard to achieve for students due to lack of experience. The last interview with Holmqvist 
helped to get an understanding of how the tool making division currently operates. It was 
important for us to gain as much knowledge as possible about the molding process before 
conducting the workshop, in order to increase or possibility to estimate the validity of the 
collected data. 

We decided to do the workshop at Husqvarna with complementary unstructured in-depth 
interviews with people involved in the process of making casting molds, i.e. our focus of 
interest. Those participating at the workshop were chosen by Holmqvist, together with 
Maria Wallin who is the present manager of the tool making department at Husqvarna. 

The workshop was conducted on Friday the 29th of April in a conference room located in 
the Husqvarna facility in Huskvarna. The focus group of the workshop consisted of 8 peo-
ple, which corresponds well to the 7-12 people that Williamson (2002) proposes. The peo-
ple in the workshop were selected from different expertise areas needed to make a com-
plete casting mold in order to get a wide perspective and a good mix of competences. The 
workshop started with an initial discussion describing how to work during the day. The in-
terviews with Holmqvist had given us enough information to put up a preliminary list of all 
components. The first stage for the participants was to catalog the different components 
involved in the process. Then instructions were given to the focus group that their task was 
to list all activities on paper that needs to be done in order to make a complete casting 
mold. The first half hour of listing activities was a bit unstructured but after the initial stage 
of tensions and finding roles the participants performed their task. During the lunch for 
the participants a matrix with the paper-listed activities was created by us. The activities 
were plotted along the y-axis and x-axis and the finished matrix had the dimensions 
248x248, which was printed and put up on a wall. When the participants came back, Pro-
fessor Danilovic explained that they now had to list all the dependencies between the dif-
ferent activities in the matrix. Because of time restrictions the workshop was not fully final-
ized on the 29th of April. The remaining work of listing dependencies in the matrix was fi-
nalized during two sessions with participants of the workshop on Tuesday the 3rd and 
Wednesday the 4th of May. During the later part of the Friday workshop we noticed a prob-
lem with some participants being influenced by others which can lead to misleading data, 
described by Bernard (2002), and to get around this problem we divided them into smaller 
groups of 3-4 persons when having the second and third sessions. The action seemed to 
have a good effect since all the members of the group had a chance to say their opinion. 
Considering the form of the workshop it was not possible to be recorded. The final report 
will be sent to all the participants that are interested in reading it. 
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4.2 Reliability and Validity 
Reliability concerns if you will get the same results if you perform the same test over and 
over again (Bernard, 2002). According to Carlsson (1990) reliability is the accuracy and se-
curity one can achieve with the type of gauge that is used.  If the reliability is poor it has a 
negative affects on the validity. Williamson (2002) states that reliability refers to the consis-
tency of results produced by a calculating tool when it is used more than once in a compa-
rable situation. Many experiments occupy a sequence of tests, and it is very vital to make 
sure reliability in following direction of the experimental treatment (Williamson, 2002). In 
order to make sure that our interviews have reliability we have recorded the in-depth inter-
views used in this report and we have the matrix for showing reliability on the workshop. 

Validity refers to the trustworthiness and accuracy of the findings and collected data (Ber-
nard, 2002). Carlsson (1990) argue that validity is how good the variable that is supposed to 
be measured actually is measured. According to Williamson (2002) validity is the ability of 
the instrument measuring what is supposed to be measured or be able to foresee what it 
was meant to foresee or the actions of observations. To get validity for this thesis we have 
conducted a workshop and if any of the participants gave untruthful information there 
were others in the group who was able to correct the wrongly given information. We used 
smaller groups when finishing the matrix so all participants should get to say their opinion. 

The relationship between reliability and validity is illustrated in figure 4-2. Here the task 
could be to test shoot a rifle. The first shooting shows that the there is good reliability since 
the shoots gathered at the same place, but the validity is poor since they are not even near 
the centre of the target. The second shooting has good reliability and good validity since all 
the shoots are where they are supposed to be. The third shooting has poor reliability since 
the shoots are spread around the target and it is very easy to see that even validity is poor. 

 

Figure 4-2 Relationship between reliability and validity (Carlsson, 1990, p.152) 
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5 Empirical findings 
The empirical findings are based on the workshop and complementing interviews 
conducted at Husqvarna. 

 

We started our search for empirical data by doing in-depth interviews with Holmqvist. 
These interviews gave us deeper knowledge and a clarification on what all the different ac-
tivities in the casting mold process mean since none of the authors of this thesis had any 
previous understanding regarding that. These interviews with Holmqvist were the underly-
ing base for identifying the structure of main components involved in making a casting 
mold. He also explained the process more deeply and showed us around in the facility, giv-
ing detailed information of when and where the components are being manufactured. In 
addition Holmqvist also provided documents containing information about the tool mak-
ing division. These documents were used to figure out all of the components involved in 
cast molding at Husqvarna. The document also contained more detailed information about 
the components and some of the activities. The list was not a complete list of all different 
components but contained the most important ones. By important we mean the compo-
nents that take the most hours to complete for the employees. 

The workshop at Husqvarna resulted in a decomposition of all activities carried out by the 
tool making division to make a casting mold. In the initial stage the participants listed the 
components of the mold. A preliminary list of components was after a brief discussion re-
organized into a more logical arrangement.  

In the second stage of the workshop the participants listed all activities involved in the 
creation of a complete casting mold. This part was organized by identifying activities for of 
each component in the list of the 16 components. In the continuing discussion some of the 
suggestions of activities were questioned, either for being too vague or too imprecise. Some 
activities could on the other hand be divided into more activities. One issue of concern is 
that many of the activities have been poorly defined. Some activities have been given the 
name of items impeding the understanding of these particular processes for the authors. 
The reorganized list of components of the tool and their activities include: 

1. Construction: Contains 24 different activities such as foundry simulation and lay-
out of tool. 

2. Purchased components: Contains 4 different activities examples of these are 
component list from construction and control of purchased material. 

3. Piston valve liner: Contains 5 different activities for instance buying piston valve 
liner and milling. 

4. Fixed body: Contains 10 different activities such as preparation and programming. 

5. Core: Contains 11 different activities for instance sawing/pressure turning and 
grinding. 

6. Fixed ingot: Contains 37 different activities such as drilling of lift holes and break 
out of electrodes. 

7. Piston pin: Contains 13 different activities examples of these are heat manipulation 
and assembling. 
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8. Movable ingot: Contains 44 different activities for instance curing and etching. 

9. Movable body: Contains 8 different activities examples of these are construction 
and milling. 

10. Slide + Bracket: Contains 15 different activities such as electro-erosion and pol-
ishing. 

11. Ejector pin plates: Contains 11 different activities for instance component list 
from construction and delivery of material. 

12. Ejector: Contains 8 different activities examples of these are operating list and 
mantling. 

13. Steering for ejector pin plates: Contains 9 different activities such as preparation 
and sawing. 

14. Ruler: Contains 6 different activities examples of these are routing and drilling. 

15. Anchor plate: Contains 9 different activities for instance construction and delivery 
of anchor plate. 

16. Final assemble: Contains 8 different activities such as assembling and fitting at 
bench and final inspection. 

In total there are 222 activities divided over 16 components giving a complete matrix with 
the dimension of 238*238. We have deliberately chosen not to list more than two activities 
under each component partially because of large number of activities but also because they 
are not likely to provide the reader with any indispensable information. Two components 
can be considered more essential than the others, namely the fixed and the movable in-
got. These two are the most complex components of the casting mold and are linked to 
most of the activities in the process of making a complete casting mold. It is these two 
parts that under pressure will hold the liquid metal that will become the outcome of the 
process. 

The components Construction, Purchased components and Final Assemble are different from the 
others since they are not physical components or parts of the cast mold. Purchased com-
ponents correspond to the actual activity of buying rather than the physical part bought. 
Construction and Final Assemble speaks for them selves. There are however activities 
within these components which make them interesting to include in the matrix. 

In the third stage of the workshop when the participants had listed the components and 
activities and begun to plot the dependencies they noticed that some activities were missing 
and some were unnecessary. This behavior of constantly upgrading the matrix kept on go-
ing during the entire process of the workshop. When the first session had ended and we 
were to expand the matrix with new input we had got, we were not able to perform this ac-
tion since there is a limitation in Excel in the x-axis of 256 columns and we had more col-
umns than that. We had to erase some of the activities that were connected with the Pur-
chase components. As a result the matrix is limited to activities carried out at Husqvarna 
no further attention has been paid to external activities. The matrix consist of the same ac-
tivities in both the x-axis and the y-axis and the diagonal is where the same activities inter-
sects itself and in that cell there is no value because one activity can not be dependent of it-
self. To enlighten this we have marked the diagonal with gray. There is also horizontal and 
vertical lines throughout the matrix which shows the headlines of each component, and 
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shall neither not have a value in the cell. There were also some components that were 
bought, but there were still some work for the employees to do such as drilling and milling. 
Another thing that deviated from the rest of the process was that some components were 
sent away for external work. 

If looking at the matrix one can see that the most of the plotted dependencies are grouped 
along or below the diagonal from the left upper corner to the right down corner with only 
a few exceptions. Unfortunately there is not any possibility for us to include the whole ma-
trix in its actual size in this thesis as an appendix; since the size of the reworked matrix has 
the dimensions of 238*238 and is approximately 2*2 meters giving a total of 84 A4 docu-
ments. Figure 5.1 shows the entire matrix in 7% of its actual size. Each color is represent-
ing one component. 

 

Figure 5-1 The matrix in 7% of actual size 

The big colored squares along the diagonal of figure 5-1 displays where one component 
meets itself. The dependencies where more or less concentrated within these squares. 
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Figure 5-2 The matrix in 75% of actual size 

Figure 5.2 shows a small part of the matrix in 75% of the actual size and here it is shown 
that the most of the dependencies is listed below the diagonal. This pattern is typical for 
the whole matrix. The red square markings in the matrix are where the partakers of the 
workshop found dependencies between two activities. If the dependency were very impor-
tant they should mark it with the number 3, if the dependency were important the mark 
should be a 2, and finally a 1 if there was a dependency but not really important. All the 
cells with not marking in them are where there are no dependencies between activities. The 
different activities and components written to the left in the figure have different colors 
depending on which of the participants who wrote them. This was done to be able to dif-
ferentiate between which one had put what information into the matrix. 
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6 Analysis 
The focal point of the analysis is on the results from the workshop and the outcome 
is linked with the theoretical framework 

6.1 Circumstances of the analysis 
Husqvarna wish to reduce the lead-times in the tool making department. Identifying and 
removing iterations in the process of making cast molds would reduce the lead-time for the 
entire process. An activity based DSM has been used in the analysis since it is most suitable 
for removing iterations among activities. Activity based DSM use partitioning algorithms 
for conducting analysis. A DMM analysis can also be used to complement the DSM analy-
sis and to make a deeper analysis. However given the collected data and time limitation fo-
cus has been put solely on conducting a DSM analysis. The choice of matrix has also been 
influenced by the fact that we wish to remove iterations between activities within the proc-
ess which is not possible with a DMM analysis. Therefore the activities will be listed on 
both axis and produce an NxN matrix. 

The empirical data have been analyzed in Multiplan which uses a mathematic algorithm to 
restructure activities into a more efficient order at the push of a button. The outcome of 
the analysis made by Multiplan will then be interpreted by Husqvarna to see if a higher de-
gree of efficacy can be reached. 

The matrix holding all activities from the tool making division at Husqvarna turned out to 
be very large. A large matrix can be complex to analyze and is often more time consuming 
to interpret than a smaller one. Because of the size we made a choice to focus the analysis 
on the fixed and movable ingot part of the matrix. These are the only two parts that will be 
presented and discussed in the analysis part of the thesis. The fixed and movable ingot in-
cludes more than a third of all activities and are considered to be the most important ones 
by Holmqvist. The smaller focus does not affect any other considerations of the analysis, 
since all aspects of the matrix will be taken into thought. One thing to notice is that the 
whole matrix has been analyzed in Multiplan but no interpretation has been made. The re-
sult will however be presented to Husqvarna. 

6.2 Before partitioning analysis 
For the partitioning analysis we mapped the activities concerning the fixed ingot in the or-
der listed by the participants in the workshop followed by the activities of the movable in-
got (also in the order listed by the workshop participants). Figure 6-1 shows a part of the 
matrix before doing a sequential analysis with Multiplan. Every activity in the matrix is 
given a number which is represented along the diagonal. In the matrix there are 15 itera-
tions, two of which are visible in figure 6-1. The iterations are those dependencies located 
above the diagonal and are more thoroughly described in part 3.1. The first of the two it-
erations has the coordinates 3,2 and the second has the coordinates 18,9. By examining the 
matrix before partitioning one can notice that many activities are dependent of the previ-
ous activity. The preferred method when reducing lead-times is to perform as many activi-
ties as possible concurrently. In figure 6-1 one can see that only a few activities can be per-
formed concurrently for example activity 11 and 12. Both figure 6-1 and figure 6-2 displays 
the exact same area in the matrix. Still, the activities differ since they have been rearranged 
in a larger context. 
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Figure 6-1 A part of the matrix before partitioning 
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6.3 After partitioning analysis 
The DSM analysis performed by Multiplan suggests a new order of how the activities 
should be arranged. The DSM output shows that eight of the tasks lack dependencies en-
tirely or are not the predecessors of any other activities. They can therefore theoretically be 
performed concurrently. The term theoretically is used since there may be other factors for 
example a requirement for additional machine time or an insufficient work force that might 
prevent these activities from running concurrently. These eight activities are: 

• “Items list” for fixed and movable ingot. 

• “Preparation” for fixed and movable ingot. 

• “Operations list” for fixed and movable ingot. 

• “3D-model” for fixed and movable ingot. 

Please note that no explanation to these activities is given because they are only of interest 
for the people at Husqvarna, not for the reader or the authors. The actual meaning of the 
activities or how they are performed is only known by the participants of the workshop 
and has not been questioned by the authors. 

Figure 6-2 shows a part of the matrix after the partitioning. By looking closely at the figure 
6-2 one can now see that the numbers corresponding to an activity in the grey squares have 
changed. This is because only a minor part of the matrix is visible in figure 6-1 and 6-2. 



 Analysis 

 27

 

Figure 6-2 A part of the matrix after partitioning 

A quick glance at the entire matrix will show that Multiplan also has rendered a new matrix 
completely without iterations as there are no dependencies above the diagonal. The large 
iteration in figure 6-1 with the coordinates 18,9 has been removed by performing activity 
18 prior to performing activity 9. The new coordinate is 58,60 and is not visible in figure 6-
2. All of the 15 iterations are gone and all dependencies are now situated below the diago-
nal. The elimination of the iterations is precisely the result that was wanted and the reor-
ganized matrix is hopefully representing a more effective way of working. Note that the 
word hopefully is used since the 15 iterations listed before being analyzed in Multiplan are a 
product of the order in which the activities was listed on the workshop. 

Figure 6-2 displays that the activities 2, 4 and 12 can be preformed concurrently. The activi-
ties 39, 43 and 72 are located underneath each other and can also be preformed concur-
rently. 

To analyze if greater efficacy can be reached at the tool making division at Husqvarna the 
DSM output needs to be analyzed by Husqvarna and compared to their current configura-
tion of activities. As written earlier the participants listed activities but was not told during 
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the workshop to list them in the specific order of how they are done in reality. However, 
most activities were written in the order of how they are done in reality since it was easier 
for them to remember all the activities i.e. “first I do this then I do that” and so on. Basi-
cally this means that it is not certain that there really are 15 iterations in the process when 
comparing to how the work is done in reality. To point out that 15 iterations have been 
eliminated we would have needed to ask the participants at the workshop to list all activi-
ties in the exact order in which things are done for the entire process. The result of the 
analysis can however be used and evaluated by Husqvarna to see if the output of Multiplan 
is a more efficient way of working. The people at Husqvarna have the required knowledge 
and understanding to make a fair comparison. Only they can draw the conclusion if 15 it-
erations have been eliminated or if they never actually existed. 

6.4 Source of error 
Given that some of the activities have been formulated as being items rather than using a 
verb to describe an activity, a possibility of inaccurate results has been noted. Maybe the 
empirical data collected is not as accurate as it first seemed to be. By using terms only un-
derstandable to people with explicit knowledge of the process, it is difficult for others to 
question if these “activities” belong in the matrix. One example of this is the activity “3D-
model” which is listed as an activity under several components. Common sense tells you 
that a 3D-model is likely to be drawn under Construction. The activity should preferably be 
named “draw 3D-model” and placed under Construction. If this activity actually is mis-
placed there are several cases where a dependency has been marked within a component 
when it should be placed in the interface between components. This would affect the out-
come of the DSM analysis negatively. Multiplan would not be able to provide an optimal 
arrangement of activities. As mentioned in the frame of reference it is very important that 
all information entered into the matrix is true and accurate. 

Ill defined activities are not the only thing that can affect the result in a negative way. Ac-
cording to Danilovic (Personal communication, 2005-05-16) a common mistake that peo-
ple make when they try to list dependencies between activities is that they think sequen-
tially. Rather than thinking on what they actually need to perform an activity they tend to 
focus on what is done before they perform their activity. One thing that suggests that this 
might have happened in this case is that many dependencies have been marked just below 
and along the diagonal. This means that one activity is needed for next. This might be true 
but the frequent occurrence implies that there is a small possibility that at least a few of the 
dependencies have been marked by sequential thinking. 

All of the activities and dependencies should be verified by the people at Husqvarna once 
again to confirm if the input is accurate. Lack of time has prevented the input from verifi-
cation at time. 
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7 Conclusions 
 

 

 

The use of the DSM/DMM approach has provided a suggestion to how the activities 
within the tool making division can be arranged. Prior to the analysis 15 iterations were 
identified, some larger than other. The analysis conducted by Multiplan has restructured 
the activities within the process and provided a new matrix completely without iterations. 
The analysis also shows that many of the tasks can in theory be performed concurrently. 
There might however be other restrictions that prevent parallelization of tasks. One exam-
ple can be limited resources. Whether or not Husqvarna have the required resources to 
carry out these tasks concurrently is left unsaid.  

Activities in the analyzed DSM are listed in a different order than in the original DSM 
made at the workshop. The activities are rearranged according to the most efficient order 
Multiplan and the DSM algorithm can calculate. This gives Husqvarna a good overview of 
how activities can be carried out when making cast molds. 

The conclusions look at how well the purpose was fulfilled and explains the conse-
quences with using the result given by the matrices. 
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8 Discussion 
The last chapter is a discussion of what could have been done better, criticism of the 
selected approach, and finally a suggestion on how further studies within this area 
may be conducted.  

8.1 Self criticism 
After having completed the study a few things that have impacted negatively on the results 
and that could have been done differently have come to mind. First and foremost the 
workshop which normally is conducted over at least two days was reduced to only one day 
due to lack of time. If additional time had been available, more time could have been set 
aside on explaining how the information would be processed something that in our minds 
could have improved the results. This could have facilitated both the listing of activities as 
well as the determination of dependencies. Some activities could be left aside or reformu-
lated and dependencies could be settled on with greater accuracy. It feels like many of the 
dependencies have been plotted according to how the work is done at present rather than 
how it could be done. Possibly the routines of the workers are so deeply rooted that think-
ing “out of the box” is difficult. Instead of marking a specific activity essential for a 
worker’s needs, a series of activities or the last activity in a series of activities has been 
marked. This does not provide us with precise information and if this is the case it would 
affect the results negatively. If this is the actual case is not however certain. It is more of an 
intuitive reaction after examining the matrix input. More time could have improved the 
communication giving us more confidence in the accuracy of the results.  

The size of the matrix was greatly under estimated. A delimitation of what we were sup-
posed to investigate would have been a good idea. This was suggested by Kjell Holmqvist 
when we first contacted him. Although the workload was underestimated we do not regret 
examining the entire process because we now have a more complete overview of the cast 
molding process. 

8.2 Our approach 
The selected approach of our study worked satisfactory. It may be possible to conduct this 
type of research using a different approach but it is doubtful that a different result will be 
reached. The recording of the in-depth interviews and the matrix that shows what we came 
up with during the workshop gives this thesis reliability. Concerning the validity of the the-
sis there is no way of determine exactly how valid it is since there are many factors that may 
have an impact on the result, for example our own inexperience of this kind of work and 
maybe the participants of the workshop had trouble thinking in this new way. When look-
ing at figure 4-2 we hope that this paper is very close to the first target but it may be more 
like the second target. 

8.3 Further studies 
For further studies we recommend that a similar work is conducted but within another 
kind of area than the tool manufacturing process. We know that some of the largest or-
ganizations in the world such as Boeing and Airbus uses this technology and have been de-
veloping their own software programs. 
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8.3.1 Wider range 
Given that the DSM approach has proven to be an efficient tool in complex environments 
it would be interesting to apply the DSM in a larger context. Not just focusing on the tool 
making department but every department concerned with a certain product. This would 
provide information across boarders within the organization, to a higher extent than simply 
in the tool making division. 

8.3.2 Using DMM 
It would also be interesting to apply the DMM approach, comparing the components or 
activities to the organizational structure. The workers could be compared with the activities 
in this approach revealing another dimension of the work. This information can provide 
managers with useful information about key interactions between people and their corre-
sponding activities. 

At the workshop we used eight different colors in the matrix that were supposed to repre-
sent what each participant is doing in the cast molding process. This information could 
however not be used because all of the participants of the workshop knew what their co-
workers activities were and many of the activities in the matrix were put there by the 
“wrong” participant, i.e. not by the employee that actually performed the activity. This gave 
us a problem when we should use this information in the DMM-analyze given that one 
uses this information to create a new matrix in which one can plot the dependencies be-
tween the various activities and the employee that performed them. After doing this the 
software program Multiplan can analyze and come up with a new matrix explaining what 
departments that perhaps should have a closer cooperation between each other. 

8.3.3 Workload and Duration 
One of the features in Multiplan is that it can be used as a planning tool and produce 
GANT schemes. This was initially thought of as being part of this thesis but was later re-
jected due to difficulties in collecting the empirical data needed. The data needed con-
cerned the workload and duration of all activities in the process of making a cast mold. 
Documents provided by Holmqvist illustrated at what percentage of the capacity some of 
the machines had been running at and at what dates. They also showed how many minutes 
this corresponded to. The idea was to generalize the duration of the activities involving 
machines by using time measurements from an already completed tool (an old project). 
The workload would later be determined by the participants at the workshop. However af-
ter examining these documents more thoroughly it came clear that most of the data on the 
machine time concerned the wrong dates and a lot of data on many of the machines was 
missing.  

Concerning the collection of data on the workload also proved to be very hard. When ask-
ing the workers at the tool making division how long time each activity took they could not 
present an answer since the time differs with several hundred percents from one casting 
mold to another. This was not true for all of the activities, but rather many of them. One 
explanation to the great time difference in activities is that each mold is unique in design. 
Depending on the details and design of the casting mold different levels of action and work 
is done to finalize each activity resulting in various workloads and durations. An additional 
reason for the great time differences is the dimension of craftsmanship. The craftsmanship 
makes it hard to benchmark the activities since some irrational decisions can be made de-
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pending on how the work of the casting molds progress. An example of that can be the re-
duction of material from the fixed body. Depending on how much material the workers 
decide to reduce from the fixed body, the activity varies in time. If a small amount of mate-
rial is carved of from the fixed body the activity will be take short time, but this will most 
likely mean that more material needs to be carved off in a later stage of the process. The 
later activity that involves carving of material will consequently take longer time. Following 
this reasoning it is clear that the duration and workload for one activity can differ depend-
ing on a decision made by the workers. The decision of how much material that should be 
carved of is taken on the basis of craftsmanship and situational factors, like the availability 
of machines.  

Workload and duration of the activities is needed to enable the GANT-scheme feature of 
Multiplan. Knowing the workload and duration could easily provide information on when a 
project to start at its latest to finish before certain date. 

For further studies it is recommended that how to find information on the workload and 
duration is investigated further. This would certainly be of value for Husqvarna when plan-
ning for a new casting mold. 
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