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Sammanfattning 

Integrerad produktutveckling och liknande tekniker växer i industrin. De är bevisade i 

forskning och i praktiken att effektivisera och öka kvalitén i produktutveckling. Model-Based 

Definition är en av dessa tekniker, och för att beskriva det kort är det integrerad 

produktutveckling realiserat med hjälp av omfattande och strategisk användning av CAD 

verktyg. 

Saab Dynamics är en tillverkare av militära produkter. De söker nu att börja använda 

högkvalitetsstrategin Model-Based Definition, och mer specifikt vill de modernisera 

mjukvaran de använder och se till att de använder den nya programvaran med en tydlig 

strategi i åtanke. Denna uppsats sökte att analysera implementering av Model-Based 

Definition i ett tidigt skede av utveckling för att förbereda Saab Dynamics att applicera denna 

typ av strategi för framtida produktutveckling. 

Detta undersöktes genom en case studie inom ett annat Saab bolag, Saab Electronic Defence 

Systems. Genom litteraturstudier inriktningen på arbetet bestämdes till att innehålla en stor 

fokus på ledningsproblematik inom Model-Based Definition. Detta för att expandera 

kunskapen inom området, eftersom det i nuläget är dominerat av teknikfokus. Case studien 

själv utfördes genom intervjuer med medarbetare på Saab EDS, med prioriteringen att urvalet 

ska bestå av en mångfald av medarbetare från olika funktioner, för att få ett kors-funktionellt 

perspektiv i resultaten. 
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Analys av den insamlade informationen visade att även om tekniska problem inte var i fokus 

för undersökningen, så var det fortfarande en framstående faktor för Model-Based Definition 

implementering i ett tidigt skede. Dock kan det argumenteras för att det var lika mycket, om 

inte mer som pekar på lednings- och organisations- relaterade faktorer som viktiga för en 

framgångsrik Model-Based Definition strategi. Relaterat till dessa faktorer, 

rekommendationer för Saab att applicera i tidig implementering inkluderar bland andra: Skapa 

en stark laganda för att ackompanjera den huvudsakligen samarbetsrelaterade strategin, 

planera framtida arbete i projektet för att uppnå kortsiktiga vinster och hitta nya 

affärsmöjligheter för att få ett större utbrett stöd i organisationen.
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Abstract 

Concurrent engineering and similar techniques are on the rise in the industry. They are proven 

in research and in practice to strengthen the efficiency and quality in product development. 

Model-Based Definition is one of these techniques, in short it is concurrent engineering 

realized through an extensive and strategic use of CAD tools.  

Saab Dynamics is a producer of military products. They are now seeking to join the stronger 

players in this market in the use of the high quality strategy Model-Based Definition. 

Specifically, they seek to modernize their software and create a methodology where the 

software is used in a strategic manner. This thesis sought to analyze the implementation of a 

Model-Based Definition strategy in its initial stages of development to prepare the project 

owner Saab Dynamics to transition into using this type of strategy for future product 

development. 

This was researched through a case-study of another Saab subsidiary, Saab Electronic 

Defence Systems. Through literature studies the direction of the thesis was chosen to contain 

a large focus on managerial issues of Model-Based Definition, to expand the knowledge in the 

area from the highly technical perspective that is dominant today. The case-study itself was 

conducted by interviewing co-workers at Saab EDS, with prioritization towards a large 

diversity among the functions of co-workers to achieve a cross-functional perspective in the 

results. 
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Analysis of the gathered information showed that even though the technical issues was not the 

main focus of the research, it was still a prominent factor in early Model-Based Definition 

implementation. However, arguably there are as much if not more that points to organisational 

and managerial factors being important for a succesful Model-Based Definition strategy. 

Pertaining to these factors, recommendations for Saab to solve issues encountered in the early 

implementation at Saab EDS include (but not limited to) the following: Create a strong team 

culture to accompany the cooperative strategy, planning the further progress to achieve short 

term benefits and new business opportunities to gain widespread support in the organization.
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1 INTRODUCTION 

This chapter describes the purpose of the project, including what problem caused the need for 

this project to be conducted, the tasks defined in the project brief, background information on 

the subjects this project covers, an intended focus of research for the thesis and finally some 

delimitations for the research. 

1.1 Background 

Saab Dynamics at their Karlskoga site has been developing a product that will henceforth be 

referred to as project B. It has been designed in the software Siemens I-deas, the predecessor 

to Siemens NX. The CAD structure of the product is massive, with thousands of files left in 

the old system. However, Siemens will stop supporting I-deas come Windows 10, meaning 

that the outdated software will be unsuitable for future use. The product itself might still be 

put into production the coming years and therefore an update in software is greatly required. 

The newer CAD software used at Saab Dynamics is Dassault Catia, as well as the rest of the 

Dassault PLM family. The migration from I-deas to Catia was tested, but proved 

unsatisfactory and was highly time-consuming.  

Because of this, Dynamics wants to test if the newer Siemens products are more suitable to 

house project B. However, Dynamics has a Model-Based Definition strategy that utilizes the 

Dassault PLM system. If the migration to NX proves more successful than the documented 

results of migration tests to Catia, the case will be made that Siemens has a better PLM 

system to house this project. A MBD methodology will then be developed with this in mind. 

1.2 Tasks Stated in Brief 

The project has two areas of focus, a CAD related area and a Model-Based Definition area 

which are independent to some degree in the beginning of the project. The project is based on 

the following main tasks: 

 Test migration of a sub-system of project B.

 Analyzing the success of migrating the sub-system by investigating a few ‘weak

points’: Assembly configurations, sheet metal designs, drawing associativity, harness

designs and editing of the feature tree of parts.

 Creating instructions for migrating the full project B structure.

 Developing a Model-Based Definition methodology suitable for project B that utilizes

the Siemens PLM system.
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1.3 Model-Based Definition 

The general philosophy of Model Based Definition (MBD) in the industrial world is a 

concurrent engineering strategy realized through the means of an integrated PLM system, 

with the core component for realization being CAD proficiency amongst the co-workers. This 

is a common concept for creating high quality products in the high complex industries 

generally and in the defence industry specifically. It aims to include all product development 

information in and further all product development progress through one master 3D model. 

Outside of the benefits of applying a standard concurrent engineering strategy or using a PLM 

system, as will be detailed in the subsequent chapter, MBD itself creates a number of benefits 

for the company using it. The master model sets a standard of using 3D models instead of 

drawings in the organization, which simplifies understanding of the design, and enables more 

effective communication during cross-functional work. It also collects all directly CAD 

related information in the same place, making file management much less of a challenge for 

all users involved. (Model Based Enterprise, 2014) 

Saab Aeronautics is another subsidiary of the Saab group, along with Saab Dynamics. They 

have been pioneering MBD, and using it to deliver high quality products to Boeing. They 

claim a few other benefits of using MBD, including the following (Johansson and Eriksson, 

2007): 

 Improved learning curve 

 Cheaper change management 

 Material adapted specifically for production 

 All data collected in one system 

The main arguments against using MBD are the large investments that are required for the 

PLM system and educating the workforce on using this system. However, in the long term, 

the savings are greater than the investment, not only due to less time in handling all different 

CAD models and drawings as well as better error detection but also decreased costs in the 

manual archiving of drawings (Wernsten and Hanna, 2012). 
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1.4 Purpose 

Due to a large portion of the tasks planned for the project being rather practical of low 

theoretical potential, the research will relate to Model-Based Definition due to it being the 

broadest of the tasks. Also, using research on the area will be beneficial when working with 

the MBD methodology. Though since a full development of this kind of methodology 

requires immense testing of the system, the methodology task has its purpose in initiating the 

MBD development within the organization. 

Therefore, the research should be able to fulfill a similar purpose, as preparation for Saab 

Dynamics to support the implementation. To further enable the transition towards using 

MBD, research will be made on management issues that might not be apparent during the 

development of the methodology, as the more practical and organizational issues might be. 

Also, to provide a solid foundation of preparing for implementation, the focus on the study 

will be put on MBD in an early adoption phase, as that is the current stage of Saab EDS. As to 

how the research will focus on the surrounding issues of MBD will be detailed in section 2.5. 

 

1.5 Delimitations 

Because of the possible vastness of a project like this, some limits have to be set. First and 

foremost, the study will be limited to the organizations Saab Electronic Defense Systems and 

Saab Dynamics. As this project is conducted on site for the former two, and they house the 

main knowledge within the area, their expertise will be used as the main source of 

information. Saab Dynamics is the main recipient of the project output, and therefore their 

organization will be in focus during the project and the projects tasks. Saab Electronic 

Defence Systems hosts the project and due to the co-workers more extensive experience 

(compared to Dynamics) within the area of MBD the information collection will take place at 

that organization. The Saab subsidiaries are independent organization and management wise, 

which is why they will be approached in such a manner. 

Secondly, no study on MBD will be done at other companies. Mostly because of its slim 

application in Sweden, with Saab and Volvo being the main champions of the type of strategy 

here. Using other companies for expertise will not likely further the knowledge more than 

using the in house experts at Saab, and using other companies for research purposes might not 

be relevant because of their situation being too different and therefore not applicable for use at 

Saab Dynamics. 

Third, no pilot testing will be performed for the developed methodology as the time, resources 

and access required are too high to fit the scope of this project. The thesis and the project that 

serves as its base will focus on the preparatory stage.  
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2 FRAME OF REFERENCE 

This chapter describes the theory that serves as the knowledge base for the thesis. It describes 

the areas required for research conducted and makes an argument for a research focus based 

on the knowledge of the areas. 

 

 

Because of the nature of MBD as described in section 1.3, the theoretical reference frame of 

this thesis will use the components that construct MBD as a strategy to build the argument 

why this is a methodology that should be used, but also what challenges implementing a 

system like this can prove. 

 

2.1 Concurrent Engineering 

Concurrent Engineering is a work process where the different functions cooperate in some 

variation. Originally, it described the need for manufacturing employees being present in the 

design work in some way, as their input on the design might simplify the production vastly, 

reducing costs and time to market.  It is a philosophy where teamwork is required and the 

need for effective inter- and intrafunctional communication is emphasized greatly (Ullman, 

2010). The tasks in the different functions are executed in a parallel fashion, instead of 

sequentially as a regular line organization would have.  

Particular emphasis is placed on early release of information (and early involvement of other 

participants), if earlier designs are released the engineers can work on other aspects of the 

issue due to input from co-workers with another perspective on the problem. This is one of the 

three basic elements of concurrent engineering, the other two being a team based product 

development, where communication and organizational learning is enhanced due to cross-

functionality (Mckee, 1992) and activities from different phases of the project being executed 

simultaneously (Koufteros et al, 2000). 

When using cross-functional teamwork, as is common when concurrent engineering strategies 

are applied, and executing it successfully the benefits are most usually reduction in rework on 

the designs, reduced product development time and therefore cost by extension, as well as 

improved communication throughout the organization (A few words about concurrent 

engineering, 1998).   

In figure 1, a simple curve showing time benefits compared to regular sequential engineering 

can be seen. As mentioned, most time reductions result in cost reductions in product 

development.  
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Figure 1. Curve showing the earlier design changes in a concurrent engineering product 

development (Chapman et al, 1992:9). 

Not only is concurrent engineering practice a way to conserve resources and use the 

workforce efficiently, but research show that using concurrent engineering strategies lead to 

higher levels of product innovation, which in turn leads to a greater quality in products 

(Koufteros et al, 2000). 

High quality products are a natural differentiation strategy that often allows a premium 

pricing of said products. This is the obvious differentiation strategy for Saab, and all military 

hardware producers, because of the long lead times and low number of possible customers.  

Concurrent engineering is not a quick fix towards success however; it is a holistic view of the 

organization’s resources and the management of those resources.  There are several different 

aspects that need to be achieved for progress towards a successful concurrency, and that can 

be described by the figure below. 

 

Figure 2. An illustration of the different aspects of concurrent engineering (Prasad, 

1997:xxvii). 
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Two of these will serve as the focus for the thesis, philosophical and methodological. The 

project itself has goals that are related to these two, more so than the other aspects of 

concurrent engineering. The philosophical and methodological aspects of concurrent 

engineering are defined below, as those terms will be used further in the thesis. 

“Philosophical Aspect: …Philosophical aspect deals with the boundaries of the responsibility 

and the authority, culture, empowerment. It also includes team’s make-up, program 

organization, supplier rationalization, management styles or philosophies, change 

management…”- (Prasad, 1997) 

“Methodological aspect: …Methodological aspect deals with system thinking, approaches to 

system complexity, system integration, transformation model of the manufacturing system.” - 

(Prasad, 1997) 

There are numerous different means of approach to make the organization flow concurrently.  

These different means of approach towards reaching true concurrent engineering can vary 

greatly, and some examples follow below (Brookes and Backhouse, 1998): 

 Parallel tasks 

 Cross-functional development teams and workgroups 

 Use of engineering methods such as QFD and Taguchi, for example. 

 Integrated CAE environment 

 DFM techniques 

These are most often in combination with one another to some degree, as one of them alone 

rarely suffices to create successful concurrency. The situation portrayed in this thesis is in its 

core concurrent engineering through an integrated CAE environment, with influences of 

parallel tasks and DFM techniques. As the environment used is branded as a PLM system, the 

CAE environment will henceforth be mentioned as such.  

 

2.2 Product Lifecycle Management 

A PLM system seeks to integrate the tools of product development and collect information 

from and spread information to everyone involved in the products lifecycle. At Saab 

Electronic Defense Systems, the Siemens PLM system is used, with its core program being 

Teamcenter. Teamcenter is connected to the tools used by the different functions of the 

organization, such as NX for designers and Teamcenter Manufacturing for process planners. 

Teamcenter acts as the storage database and document management system for these tools.  
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PLM as a concept can be described as a communication map between tools, and by extension, 

the functions of the organization using these tools. One such map can be seen below in figure 

3. 

 

 

  

 

Figure 3. PLM map describing the different input functions and connections in the system 

(Sudarsan et al, 2005:1403). 

Another general map is displayed in the work by Ullman, (2010), that puts more focus on 

PLM system in a component context rather than communication context. This map can be 

seen in figure 4. 
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Figure 5. Displaying the components of a PLM system (Ullman, 2010:14). 

But nonetheless, in truth, a PLM system is nothing more than an enabler for concurrent 

engineering. To be able to apply the use of the system in product development the company 

needs to educate their co-workers in the use of a PLM system and all the tools included that 

they might use. Furthermore, restrictions in accessibility (as are common in the military 

industry) are not a beneficial mechanism when applying PLM, especially if the sought goal is 

a concurrent engineering way of working (Pettersson and Kleinwichs, 2006).  

The improved information management gained by using a PLM system can in turn generate 

several impactful benefits for the company. The cost of the product development process is 

greatly reduced, the speed of development is increased and the quality of the resulting 

products is increased. While concurrent engineering is the strongest contributor to the 

improvements on these factors doing it through the use of CAD enhances all benefits of using 

other concurrent engineering means such as cross-functional teams (Tan and Vonderembse, 

2005). 

Further research describes the link between user knowledge and product development 

performance. There is a strong connection between the users using a CAD technology suitable 

for their skill and knowledge and the actual product development performance of an 

organization using CAD as their channel for concurrent engineering. In other words, using 

software suitable to the coworkers’ skill level greatly benefits the general product 

development within the company (Malhotra et al, 2000). 
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Also, Twigg et al, (1992) shows that integration on solely technical or organizational level is 

far inferior to a synchronized integration between the two. Technical integration by itself 

rarely gives any results similar to concurrent engineering and organizational integration by 

itself hinders implementation of new technology. 

A synergy between technical and organizational integration, a skilled workforce successfully 

operating a CAD based system governed and guided by the principles concurrent engineering. 

These factors shown above fit the description for Model Based Definition, as described in 

section 1.3. 

 

2.3 Implementing Concurrent Engineering 

On implementing concurrent engineering there is research refining this process, even going so 

far as to implementing step by step tutorials and 5 day agendas to implementation. Lettice et 

al, (1995) present a fast way implementation route in three stages, Preparation, Concurrent 

engineering implementation and Expansion. 

This article presents a way to get the whole organization prepared for implementation of the 

concurrent engineering strategy, but does not include a plan for the long term change and its 

consequences. In a large, older company that has thousands of files, several operational 

systems that are supposed to be replaced and hidden knowledge amongst the co-workers the 

structural changes needed might not be possible to identify during a workshop of one day.  

There are as mentioned broader way to approaching implementing such an advanced strategy 

as this. Swink, (1997) present a step by step methodology of implementing concurrent 

engineering.  

This is a full organizational approach however, and it assumes that a purely cultural change is 

sufficient when adapting to concurrent engineering. This is not the case for MBD however, as 

that requires a synchronized technology and organization change.  

The article by Swink, (1997) does bring up four important aspects when implementing 

though; perception of the project in the organization, well-defined goals, removing obstacles 

and developing concurrent engineering processes.  

An article by Brookes and Backhouse, (1998) had its goal in defining different types of 

concurrent engineering by quantifying five factors: people, process, structure, tools, and 

control. This is a great read to any manager who might want to figure out what type of 

concurrent engineering would suit their company.  

This is suitable for a company who has not decided as to how they want to approach 

concurrent engineering yet, but not as useful for a company that know what they need.  

However, despite all the research made on the areas overall, few have dived into the reality of 

the situation, and investigated what the actual obstacles can be in a case were concurrent 
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engineering is to be implemented. While Swink, (1997) concludes that obstacles need to be 

removed and the perception of the project needs to be positive, not much research has 

investigated this rather massive hindrance in implementing concurrent engineering. This 

encourages researchers into investigating the specific obstacles and how to keep the 

perception positive. 

 

2.4 Model-Based Definition Technology and Benefits 

As described earlier in this chapter, PLM serves as channel for performing a concurrent 

engineering strategy. When performing the strategy in such a manner, and using the PLM 

system to work with the 3D model as the master information vessel it is called MBD. The 

research on this area covers mostly how to structure the system, and smart solutions for 

working 3D-based. To further understand the technical challenges that might face this project, 

this need to be explored.    

There are different levels of working with MBD as a product development tool. Product 

oriented MBD is typically working with a 3D master model with non-modifiable drawings as 

addition for manufacturing functions. Process oriented MBD introduces a larger range of 

requirements in the 3D model, further negating the use of drawings. Enterprise oriented MBD 

is the type of MBD when no drawings are used in the product development, and all notes and 

requirements have been integrated into the 3D-model. Depending on the level of MBD your 

company is at, prioritization should be on different areas to further the MBD implementation 

(Alemanni et al, 2011). 

The problem for Saab (at least for the business areas hosting this project) is that their 

knowledge is on Enterprise oriented level, while in practice they are still working to 

implement Product oriented MBD.  This means the situation is too unique to follow the 

recommendations concluded by the research of Alemanni et al, (2011), but the knowledge of 

certain issues that may arise on a technical level can be used as support. 

Research has been made towards solving issues in MBD regarding the integration of 

information in the model, as briefly mentioned in section 1.3. Camba et al, (2014) describes 

this and the consequences of unsatisfactory information integration. The consequences of 

poor information integration relate to negative impacts on knowledge transfer, effective 

communication between functions and the reuse of CAD information.  

These are all highly important for a successful, long term MBD strategy, which is why the 

annotation aspect of using 3D models must not be forgotten. A figure showing an example of 

how annotations are often presented in models when using MBD is shown below in figure 6. 
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Figure 6. Model showing the information integrated the model in a way that is common 

during application of MBD (Camba et al, 2014:62). 

 

Furthermore, using 3D models instead of electronic or paper drawings fully can cause risks in 

regard to software management. These electronic file formats are unable to maintain data 

integrity and stability in long-term storage, which is why a reserve of drawings is 

recommended for reuse of models and general maintenance reasons (Quintana et al, 2010). 

As mentioned in section 2.2, it is of high importance to educate the workforce to use the PLM 

system and its components. Using the PLM system for MBD is using it in synergy with a 

defined methodology, which may require even more training. Champions for MBD should be 

aware of not only the investment in top of the line software, and the hardware that is required 

(not to mention the need for additional personnel). But they should also be aware of the 

possibly long learning curve that follows when trying to teach the whole organization of 

working three dimensionally (Lin et al, 2004). 

Generally, to successfully perform MBD in product development the leaders of the project 

need to make sure that everyone can access the model in a simple manner. This can be an 

issue as the program used to create the CAD files are usually tied to expensive licenses and 

limits the ability to operate for users and sub-contractors. The formats associated with the 

program are often subject to obsolescence as well, as older versions of the format tend to be 

inaccessible from the current version of the program. Therefore, a lightweight format and a 

visualization software is highly recommended (Quintana et al, 2011). 

But despite the investment that a transition to MBD requires and all the technical challenges 

the company will face during such a transition, the gains are substantial. Boeing Commercial 
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Aircraft report a reduction in development time by over 60% and the automotive industry in 

which MBD is most common development has decreased from about 50 to about 20 months, 

while vehicle complexity has increased by 200-300 % (SERC, 2010).There are also reports 

that show transition to working with 3D-models  results in 6.1 fewer change orders per 

product and 84% of all products developed in this manner reach its goals regarding launch 

date and development costs (Aberdeen Group, 2006). 

With all this in mind, the components of a MBD strategy, important factors when 

implementing concurrent engineering and what technical challenges a MBD implementation 

usually entails, the research question shaped for this thesis follows in the next section. 

 

2.5 Research Question 

As mentioned in section 1.2, the mission that this thesis is based on has its goal set in creating 

a MBD methodology for an organization. While concurrent engineering is widely applied in 

the business world and widely known in the academic world the actual application of it varies 

greatly (Brookes and Backhouse, 1998). Therefore, only the broad strokes of the challenges 

with implementing a concurrent engineering-based methodology have been analyzed, as in 

previously mentioned article by Swink, (1997).  

This thesis seeks to analyze the specific type of concurrent engineering called Model Based 

Definition. MBD as it is used by Saab is a type of strategy were the coworkers of the different 

functions communicate through the use of CAD models, and these CAD models are supposed 

to be the vessel of the communication, corresponding to the standard definition of Model 

Based Definition: 

Model-based definition (MBD), … is the practice of using 3D models within 3D CAD 

software to define individual components and product assemblies. The types of information 

included are geometric dimensioning and tolerancing, component level materials, assembly 

level bills of materials, engineering configurations, design intent, etc (Wikipedia, 2015) 

With the CAD models as vessels of communication, the functions of the company are 

intended to work concurrently and cross-functionally with the use of a PLM system.  

While MBD is a well-known term in the academic world and commonly used in certain 

industries, the research made on the area is not spread among the different aspects of 

concurrent engineering, as defined earlier in section 2.1. Generally, MBD is researched from 

the technical perspective, with focus on optimization of the processes and requirements for 

the system. Regarding general concurrent engineering there have been more on the 

management and culture perspective. This thesis seeks to bridge the gap, to investigate MBD 

strategies with more focus on the philosophical aspect, using the knowledge of the 

methodological aspect gained from experience with the project tasks as well as the technical 

theory on MBD as support. The research will be made with cross-functionality in mind, 

choosing co-workers from different functions to participate.  
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Since the work that serves as basis for the research is set on developing a methodology 

considering both the methodological and philosophical aspects investigating the obstacles that 

might prevent this methodology from being implemented is a strong contributor towards the 

same cause. In summary, this thesis seeks to investigate the challenges of implementing a 

specific type of concurrent engineering called MBD at an early stage of implementation, 

where not only the culture related to concurrent engineering is important, but the functionality 

of the PLM system with components as well as the cross-functional nature of MBD. Specific 

areas of investigation will be: 

 How do the co-workers perceive the level of cross-functionality of the company?  

 How do function personnel perceive the benefits/flaws of MBD? 

 What issues are there when implementing a PLM system where several functions 

needs have to be met in regards to processes and tools?  

 What issues are there when implementing a PLM based strategy intended to work 

cross-functionally? 

 How does the perception of MBD differ between functions? 

This concludes to a common research question as focus for the thesis: 

What are the cross-functional related challenges of implementing a PLM enabled concurrent 

engineering strategy at an early adoption level from a methodological and philosophical 

perspective? 
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3 METHOD 

The method chapter explains how the research was planned and conducted. It explains how 

the questions stated earlier are answered, how information was collected and how the 

information was analyzed. 

 

 

3.1 Research Design and Research Model 

The research in this thesis is a pragmatic type of philosophy in the spectrum of management 

research. It uses multiple methods, varying its perspective from subjective to objective and 

seeks to integrate these different aspects to interpret the data. The approach of research is 

inductive, as the focus is not on generalization but on understanding and the research is 

flexible to be able to adapt to future insights.  The research strategy is a slight mix (as a 

pragmatic research should be) but can largely be classed as a case-study strategy, as the 

research seeks to investigate a specific phenomenon in a defined context. Also, case-study is 

chosen since it is estimated to be most suitable for an exploratory research where the there is 

no large sample to investigate, and no clear methodology to observe. The design is 

exploratory and cross-sectional, since the research aims to capture the organization at the 

current stage, in its early development stage, and explore the unknown issues related to the 

MBD subject. (Saunders et al, 2009) Below, in figure 7, is a descriptive image showing the 

different types of management research. 
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Figure 7. The ‘research onion’, showing different kinds of management research and what 

they refer to (Saunders et al, 2009:138). 

Because of the rather different tasks that includes in this project, a model of research was 

made to make the method of approach for the thesis more cohesive. The model can be seen in 

figure 8. The research question as stated in section 2.4 was divided into two parts, as creating 

a coherent picture of the situation requires a different tactic for each of the parts. The 

methodology task as mentioned in section 1.2 consists of creating a concurrent engineering 

strategy from a methodological and a philosophical aspect, as quoted in section 2.1. How the 

information collection focuses on application and perception will be explained further along 

in this chapter. 
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Figure 8. The proposed design for the research model showing the tasks, focus within the 

tasks and how they result in answers to the research question. 

The main tasks of CAD migration and development of MBD methodology will be conducted 

simultaneously, with the methodology being developed in a top-down manner, starting with 

the philosophical aspect and transitioning further and further into the area of methodological 

concurrent engineering. The approach to the tasks is chosen for a few simple reasons. First, 

the progress in both of them rely on communication with other personnel at the company at 

several stages, the MBD methodology task is an iterative process where it is imperative that 

feedback is received to make sure the developed strategy fits with the company. The CAD 

migration task also requires support from more knowledgeable people in the company, due to 

its heavy software reliance. Secondly, the philosophical aspect is developed first simply 

because of it being more accessible knowledge-wise. 

 

3.2 Information Collection 

The information collection will be split into two sets of knowledge, where the first one will 

serve as an in-depth orientation of the organization, meaning that the information intended to 

be gathered is in the area of “Application of CE”. This is to further the insight into how the 

company uses MBD currently, and will together with the tool based and methodological 

insights gained during the project serve as the answer to the sub-research question regarding 

methodological challenges of implementing this type of strategy. The second set will serve as 
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the foundation for the answer to the philosophical part of the research question, together with 

the management related insights gained during the project.  

The chosen manner of information collection is interviews, as the research is largely 

exploratory, the questions may need to vary from interview to interview, and the questions are 

open ended (Saunders et al, 2009). The interviews will be of a semi-structured manner, as the 

area is complex and require some level of probing to receive satisfactory answers.  

While the organization might have been working with MBD or a component related to MBD 

such as CAD or another concurrent engineering strategy, it is a distinct possibility that 

different parts of the workforce might have conflicting opinions and experiences of MBD. 

Therefore, the approach to the information collection will focus on different levels of the 

hierarchy and different functions of the organization. 

Two levels will be investigated; MBD project management, as they are likely to be most 

knowledgeable and most inclined towards using MBD and the co-workers of the functions 

where the hypothesis is that a strong difference between individuals will be seen. The MBD 

project management will serve as “the spider in the web”, the individuals who have the most 

experience and the broadest perspective of the problems of each function. The second level 

consists of staff from functions likely to be involved in executing MBD strategies. The 

workforce chosen from different functions will likely have clashing opinions due to the fact 

that they inhabit different roles in a MBD strategy. This type of selection should contribute to 

the desired insights regarding the cross-functionality of MBD. 

Also, to enhance the effectiveness of the information collection five functions were chosen. 

These five are believed to be the most essential parts of an effective MBD strategy based on 

existing knowledge in the organization. The needs of these five are also believed to 

sufficiently cover the needs of other functions involved in the strategy, as tools used overlap 

between functions. The five functions are also the ones currently exposed to the MBD 

strategy, giving the participants a larger opportunity to provide valuable information in the 

research. This should result in an adequate representation of the cross-functional elements 

present at the organization. The levels of hierarchy and these five functions can be seen 

illustrated in a project matrix below in figure 9. 
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Figure 9. Project matrix representing the chosen functions. The MBD Project Management is 

shown as the separate entity which it currently is. 

These five functions were as mentioned chosen due to their importance in a MBD strategy. 

Mechanics is chosen because it is the main design function at Saab. This function is 

responsible for shaping the products and solving the problems that arise during 

communication with other functions. This is the most important function to investigate due to 

it being central in a MBD strategy, as will be detailed in later chapters.  

Production is close to being as central as Mechanics, but the difference is that while 

Mechanics may get more responsibility of solving possible issues, Production gets their focus 

shifted from solving issues found during assembly to analysis of digital models. While this is 

a long-term simplification of their responsibilities, it is a considerable change of their work. 

Production can also be considered as the most important function in the analysis, as one of the 

main goals of using MBD is to rid the production phase of errors.  

Integrated Logistics Support is a function focusing on the full life-cycle of the product. They 

are chosen because of their unique perspective on repair possibilities, reliability, and 

documentation among other various aspects that ILS has authority over. Procurement is in 

itself not a major part of reviewing early designs in a MBD strategy, but they have the 

responsibility in communicating the requirements of components to subcontractors, and this 

has to be done in a certain fashion to make sure the components are satisfactory in quality, 

which makes Procurement to a special variant of Production from a MBD point of view. 

System Engineering is included as one of the five most important because requirement 

management is not overlapped by any other function and the tools SE uses are unique to them 

in the organization.  
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3.3 Quality Assurance 

Quality of research can be evaluated through looking at the reliability and the validity of the 

research. Reliability basically refers to the consistency of the findings and validity refers to 

the correctness of the conclusions made from the findings (Saunders et al, 2009).  

Robson, (2002) describe four types of reliability failures; subject error, subject bias, observer 

error and observer bias.  The first two are not considered a risk when investigating the 

application of MBD, as those are quite objective. They might be a risk when investigating the 

perception of MBD. The planned prevention for the subject error is to include control 

questions, investigating how close the subject is to the area, their latest experience with it and 

such. This will be taken into account when analyzing the answers. The subject bias can be 

prevented by giving them full anonymity so that they express their true opinion. 

Observer error will be prevented by several aids, such as reviewing the analysis with support 

from the previous research, using transcriptions to limit the false interpretations and critically 

reviewing the conclusions made repeatedly.  Observer bias could have been a risk if the goal 

of the research was to prove the superiority of MBD, but the goal is to map the challenges 

from a company and human perspective, making it more interesting to have a conclusion with 

some diversity.  

Robson, (2002) has also described the validity failures. These include history, testing, 

instrumentation, mortality, maturation and causal ambiguity. Some of these are not relevant to 

this research however, including: mortality and maturation due to those only being a factor in 

a long-term study, and instrumentation due to it relating to performance measurement which 

is not a part of this research. History relates to recent events affecting the subject 

disproportionally, which should be solved in the same manner as the subject error failure. 

Testing relates to how the subject thinks the result will affect them. Therefore the structure of 

the interview manuscript is important to make sure that they feel it is objective and caring 

more about their perspective rather than convincing them of the methodology’s greatness. 

Causal ambiguity occurs when there are several possible causes of a phenomenon. This 

research, however, does not seek causality but rather correlation. Therefore only support for 

the conclusion can be affected by causal ambiguity and this should be possible to prevent 

through awareness of the issue.   

 

3.4 Approach to Information Collection 

The interviews were conducted with two participants from Mechanics, three from Production, 

one from Procurement, one from Integrated Logistics Support, one from System Engineering 

and one from MBD Project Management. All interviews followed roughly the same 

manuscript, with a few questions varying depending on if the participant’s function was 

Mechanics or not, as their role is unique from a MBD perspective. The manuscript can be 

found in appendix A (in Swedish). The interviews lasted roughly one hour each on average. 
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The data collected during the research will be analyzed as qualitative data, and will be 

analyzed in the following steps: 

 Data reduction, categorizing the insights of the transcribed interviews 

 Data display, arranging the data visually in a matrix or diagram 

 Drawing and verifying conclusions with the help of the visual aid 

This is an inductive method of analysis described by Miles and Hubermann, (1994) that they 

simply call Data Display and Analysis. 

The analysis of the information gathered will be executed in the following chapter. 
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4 ANALYSIS 

In this chapter the gathered information from the interviews and insights from the tasks of the 

project is processed and analyzed. The sections are split according to the model shown in 

section 3.1.  

 

 

4.1 Insights from CAD Migration and MBD Methodology 
Tasks 

The main tasks of the project were not approached in the same manner as the research design 

because of the practical nature of these tasks. However, the knowledge from these tasks has 

affected the assumptions upon which the research design and the interview manuscript are 

based on. Which is why the insights received from conducting these tasks are included. The 

insights from these tasks that might relate to challenges of MBD implementation are stated in 

this section. These are not gained from information collection but from practical observations, 

presentations from experts in the MBD area and other existing knowledge in the organization. 

These are used as guidelines for continuation, not findings of the research itself. To note here 

is that the progression and results of these tasks are unable to be presented in this report, due 

to military secrecy. 

The CAD migration task show that before early adoption MBD is a substantial amount of 

planning, particularly if your company needs to switch software tools to get a reliable PLM 

environment to perform MBD in. It also emphasizes the resource need for this type of 

improvement projects, since it would be simplified greatly by consulting support from the 

provider. Specific things that can be challenging when transitioning files to another system 

and subsequently using this system follow below: 

 Files may not be using the same type of coordinate system. This can cause 

displacement in features; in this case it was a particular problem for patterns. This 

should be planned for, investigate the different uses of coordinate system between the 

programs and adapt the older file to the newer system before migrating. 

 The settings are extremely important. The content migration manager tool is simple to 

use, but to get the desired result in all aspects the settings need to be understood. Be 

aware of which files you are using, what information they include and what you wish 

to use your result for.  

 Prepare your software for the migration. The sending software, the receiving software 

and the content migration manager all have to be prepared; all modules needed must 

be secured before the migration is executed.  

 Extensive post-migration analysis might be required. If you are using old files, all 

designed with years in between, your issues post-migration are largely dependent on 
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how the components are designed. The errors can vary, and to make sure no flaws 

remain the old system, a thorough analysis of the result of migration should be 

conducted. 

As mentioned, these can all be simplified by hiring a consultant from the company 

providing the PLM software, which is highly recommended for large parts of the 

implementation project. 

The insight of challenges gained from the MBD Methodology task and existing 

knowledge in the company can dauntingly be summarized as ‘all the changes needed’, 

which is the essential challenge of MBD in general. Specific examples from the task 

include: 

 Preparing your PLM environment. With this type of complex system, and it being 

fully utilized, it is imperative that every module is working correctly. Here a 

consultant from the provider will prove useful yet again. Testing of the software 

and finding need for improvement is something you should be ready for if you are 

preparing to implement MBD. This is a recurring subject that will be discussed 

further in the subsequent section. 

 Setting up a general workflow of how the developed products travel between 

functions. To reap the benefits of using MBD, it should be used in a manner where 

it enables concurrent engineering throughout the organization. For this to happen, 

there need to be set guidelines as to how the communication between functions 

will occur, as this is the arguably most important part of any concurrent 

engineering strategy. This does of course vary greatly from different organization 

structures and the functions they may include. 

 Creating detailed instructions for how to use MBD in practice for all functions. As 

with the workflow, this can vary greatly from company to company. What they 

have in common is the need for coworkers to understand the task, execute it 

according to MBD guidelines and understand the tool used for the task. This 

requires education in the tools and MBD itself as well as detailed instructions for 

how to apply MBD in their specific case.  

These are three broad insights that should prove an issue for everyone attempting to 

implement MBD. What issues may occur in the early adoption phase will be presented in 

more detail in the following section. 

4.2 Analysis of Information from Interviews 

This section will present the questions and reduce the open ended answers to manageable 

categorizes. It will also be presented in a visual manner that will show the categories as 

simple diagrams, with the answers clustered to common variables in the answers. Some 

questions may have fewer clusters, some can for example be reinterpreted as a yes or no 

question, but they were phrased as an open ended question to enable a richer variation of 

answers. Some questions may themselves be clustered together, as it was found during 
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interviews that some questions generated similar answers or were redundant. The answers that 

differ from the majority will be presented with the function of the participant who gave the 

unique answer, as that will give insight towards the differences between functions and provide 

basis for conclusions from the cross-functional perspective. 

The first six questions purpose is to evaluate the current level of MBD of Saab EDS based on 

the tool found at (Model Based Enterprise, 2014). This will later be used for generalization 

purposes, to relate the challenges that occur in this organization to other companies 

implementing or planning to implement MBD. The tool itself is also presented in appendix B. 

All six of these questions can essentially be rephrased to yes or no questions, which is why 

the answers will be clustered towards a positive or negative answer to a certain aspect being 

investigated. As mentioned, the full manuscript is available in Swedish in appendix A. 

The first question asks about the use of 2D drawings and how changes are made to these 

drawings. The purpose of this question is to investigate which is the master article of the 

drawing or the 3D model. Eight out of nine participants described a situation where the 

drawing should be considered the master, the odd one out being the ILS participant, where 

they do not seem to locally use drawings anymore. This is also a function that is not currently 

very influential in the development but is aspired to be with the implementation of MBD. One 

clever participant saw through the question and immediately answered the following (all 

quotes are translated from Swedish, thus, they might be paraphrased to some degree): 

 

”The drawing is still the master information bearer, the 2D drawing with multiple views that 

is” – Participant 7, System Engineering 

 

The second question also investigates the same subject, but through the other direction. It asks 

how the 3D models are used in the organization and how they are connected to the drawings. 

Everyone described a situation where the 3D models are used to a large degree, most stating 

the superior communication possibilities of using a 3D model. None of them contradicted 

their earlier answer with a description of the 3D model as a true master however. The third 

and fourth question investigates the use of PLM system and the use of data in the system. The 

answers to the third question paint a unanimous picture of a widespread internal use of the 

system, with no possibility of external use of the system (to sub-contractors for example) at 

this time. Regarding the information access there was quite a divide. Four participants 

described a situation where information flow is spread throughout different articles and 

therefore may be limited to some coworkers, one stated that there are no limitations on 

information access and four could not answer. The one who answered that there are no limits 

were from production, but the participants from production were spread out among the 

different answers. Also, the four who answered that there are limits gave a richer description, 

which is why the divide will be attributed to observer error.  
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The fifth question investigated the mindset of reusing CAD-information and gave an example 

of using neutral formats. Most participants did not give a full answer to this question, and 

only described the company’s early use of JT-files, which is a neutral CAD format. It is 

therefore likely that no reuse of data has been established; only planning for it with the 

originating use of JT. The sixth question investigates how PMI information and other product 

definition information are handled. All participants state that the information can be found on 

different sources, some can be found on the drawing, some in the 3D model and some on 

documents referred to by the drawing. Due to the similarity of this and the fourth question, 

they will be clustered together.  

These six questions will be clustered under evaluation category, which will be used further in 

later chapters. These are reported as the majority of answers for these six questions. A 

diagram can be seen below in figure 10. 

 

Figure 10. Cluster of the questions and answers evaluating the current state of MBD at the 

organization. 

The next category of questions can be related to the participant’s knowledge level and 

whether or not their latest experience with the area was positive or not. This category contains 

three questions. The first question asks about the participants experience with the area in 

comparison to the rest of the company and their colleagues. All of the participants describe 

themselves as knowledgeable in the area in some way. From them describing themselves as 

knowledgeable in comparison to their colleagues at their unit to describing themselves as 

experts.  

The second question in this category asks about the latest experience with MBD, to establish 

which mindset they have going into the interview, which is a part of quality assurance as 

mentioned in 3.3. All participants described their latest experience as being a positive one, 

ranging from them gaining valuable insights to solving current problems. A positive mindset 

is likely to generate honest answers when investigating negative factors, which is why the 

participants views will be seen as reliable. In the third question clustered in this category, the 

participants were asked to define MBD. This question resulted in a large spectrum of answers, 
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with four participants actually describing the strategy as cross-functional and model-based 

which MBD has been explained earlier in this report to be. Two out of these four also 

described their benefits of applying the strategy, as did three others who did not describe the 

strategy first. One participant (from Procurement) said that MBD benefits the company at 

large, but not his individual work. One participant, the System Engineering representative 

uniquely described the strategy as a tool, as the calculator of tomorrow and gave some 

possibilities not mentioned earlier to how it can be used, such as for simulation driven 

development. The cluster of these three questions can be seen in the next figure, with this 

cluster presenting all answers and not the majority as was the case with the previous category. 

 

 

 

Figure 11. MBD experience cluster presenting the range of answers to the questions relating 

to MBD knowledge. 

Following category of questions investigate the expectations the participants have, as well as 

the expectations they perceive their colleagues to have. The purpose of this is to illustrate 

where the cultural differences lie in the organization. The first question had similar answers 

from most participants. Seven out of nine mentioned either improved communication and 

cooperation throughout the organization or simplified production, which both can be argued 



26 

 

 

to be the most prominent gains on their respective level of abstractness. In addition to 

mentioning cross-functionality (which improves communication and cooperation) one 

participant also mentioned a higher quality of products, which are guaranteed for maintenance 

for a longer period of time. One participant focused on the long term possibilities of 

simulation, and expanding the product portfolio through simulation training using the models. 

The two out of nine who gave unique answers were the project manager and the system 

engineer, which is understandable due to their natural holistic view of the strategy, or possibly 

of the company in general as well.  

The second question in this category is as mentioned focused on the expectations of the 

participants’ colleagues. Two participants said that most, if not all of their colleagues are 

positive towards the change(ILS and System Engineering), one declined to answer and six 

participants said that there are a substantial amount of negative people as well as positive 

ones. The positive views were similar to the expectations stated in the earlier question, and the 

negative ones were mostly attributed to increased workload, increased scrutiny of the work of 

the designer and some attributions to older coworkers being unwilling to change. A figure of 

this category of questions can be seen below.  

 

Figure 12. Clusters of the two questions related to expected outcomes of MBD. 



27 

 

 

The next category of questions is related to the use of software tools used for conducting work 

according to MBD. The first question in this category can be interpreted as something outside 

of this category, but it is closely related. It investigates what the participants believe to be in 

need of to work according to MBD guidelines effectively. The answers were split evenly 

between using reliable software, access to decent instructions and that the methodology has 

been followed in previous stages of development. No clear distinction between functions 

could be found in the answers here.  

The next question asked the participants if they believed they could apply their knowledge of 

MBD and work accordingly if they were told to use a different program, to imagine a scenario 

were the PLM environment in place has been switched to another. All participants gave 

similar answers here. Every participant believed they would be able to apply their MBD 

knowledge and the variation came in how much instruction they felt they needed. This varied 

from extensive instructions on more difficult tasks to no instructions needed to perform his or 

her work according to MBD, with most falling in between. As the answers were highly 

similar, no special need can be attributed to a specific function. Because all respondents 

described themselves as largely independent, the answers will be clustered accordingly.  

The third and final question of this category investigated the flaws of current PLM system 

used for MBD. Here the answers were very similar, with every participant answering that 

there are flaws with the current tools, mentioning the flawed user interface of the viewer tool, 

the errors during JT conversion and the loss of PMI data when transferring from Engineering 

Bill of Material to Manufacturing Bill of Material. A quote from the project manager follows 

below, who phrased the issues with the system rather well: 

 

“The weakness with Siemens’ products is that they are for the expert. They haven’t thought 

about the ‘once in a while’ user who might need a simpler interface” – Participant 9, MBD 

Project Manager 

 

Because of the intended use of PLM tools when using MBD is directed towards everyone 

being able to access and review the model, the user friendliness is an important aspect that 

should not be forsaken. With that said, a cluster of this category of questions can be seen in 

figure 13. 
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Figure 13. Clustering the questions and answers related to tools and system used for MBD. 

The next category of questions can be described as a comparison between the old way of 

using drawings, models and prototypes and the new way of doing it according to MBD. This 

category is composed of two questions, were the first asks the participant to describe a 

situation where a drawing is simpler to use than a 3D-model, provided that both of them are 

available. The participants had a wide range of answers; none however gave an answer that 

showed that they believe drawings to be a better tool to use than 3D models. Two participants 

answered that a drawing is more reliable to use in the field, as a portable computer or pad can 

be sensitive in some cases and might require the full use of the system, which a drawing does 

not. One participant answered that drawings might be more useful when discussing the design 

with someone in person, using the drawing as a discussion medium. Two participants 

described situations where simple or electronic designs are in question, as it might be too time 

consuming to produce 3D models for that purpose. The remaining four gave similar answers 

portraying a situation in which it may be simpler to use for review or improved overview 

purposes. Despite this, all four mentioned that this is likely due to habit or they mentioned 

that they doubt this is more useful than a 3D-model. The functions were spread out amongst 

the answers, except for using the drawing for discussion purposes, were Procurement was the 

only one who described this situation as one where the drawing is more useful, possibly 

because the limited use of CAD in general in this function.  

The second question in this category requests the participants to compare testing of a physical 

prototype to a digital model. A large variation of answers surfaced here. Electronics, 

specifically wiring is something that is not included in models at Saab EDS currently, which 

is the reason that four participants mentioned this as something missing from the model. Four 

participants also answered that a prototype is subject to all tests, while everything cannot be 

simulated in a model. They did however admit that this is a receding area; more and more 

simulation is possible by each year. Three participants mentioned that ergonomic aspects are 

hard to analyze in a model and two participants mentioned that tooling possibilities are greater 
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in a model, mentioning the need for a library of CAD-files of tools. Clusters of these two 

questions and their corresponding answers can be found below. 

 

Figure 14. Clusters of answers to the questions relating to comparisons of the traditional use 

of models and drawings. 

 

 

The next category of questions concerns reviewing of designs during the development phase, 

as is included in the MBD strategy used by Saab. These questions were phrased differently to 

different functions, since Mechanics coworkers are on the receiving end of feedback during 

reviews, while others are the providers of said feedback. The questions were structured as six 

different questions, but these will be clustered to three, as the answers received were similar 

despite the variation in phrasing. The first two questions concerned the perception of 

designers publicizing their designs in an earlier stage than normal. These questions were 

posed to all participants who had previous or current experience of working in Mechanics, 

which were four in total. Half of the respondents claimed this is an issue, because criticisms 

of unfinished design aspects occur, even though these are not meant to be complete in the 

current review. They also claimed that this is not easily structured, as everyone has their own 

personal route when designing. One participant framed his response in the following way: 

 

“It’s like artistic work. You can’t tell DaVinci that his Mona Lisa is ugly when it’s halfway 

finished” – Participant 3, Production 

 



30 

 

 

The other half claimed that this is something that coworkers should get used to and that 

structuring levels for what designers need to achieve for every reviewing session is easily 

accomplished. The next three questions had its purpose in investigating the same thing, but 

from the reviewer’s point of view. These were posed to all participants except for the two 

representatives from Mechanics. Generally, all participants are positive to the change, being 

included earlier in the process is something that most believe will benefit the company and 

their own work. Some had concerns here though. Two participants mentioned the wiring issue 

that was mentioned by other participants in a previous question. Two participants mentioned 

the learning curve of reviewer’s; that they might not be able to conduct satisfying analysis of 

early designs in the beginning and one mentioned that there needs to be a more structured 

database where designers can find the tools and resources available to production, or a 

methodology of reviewer’s sending requirements for each review. 

The final question of this category was from a neutral perspective, and was posed to all 

participants. It investigated their perception of what is important to analyze in early reviews of 

designs. Three participants answered that the planned manner of production is important, two 

answered that tool accessibility is essential, three answered that the product should fulfill its 

intended function, three answered that the conceptual structure of the design is the most 

important and finally, one answered that the maintenance aspects are the most important. The 

answers were evenly spread between functions, except for the maintenance aspects that were 

given as answer by the ILS participant. With ILS being the function responsible for 

maintenance aspects and their role in MBD being a controller of the fulfillment of said 

aspects, it’s understandable that the participant gave this answer. The three question clusters 

and their accompanying cluster of answers are presented in figure 15 below. 

 

 

Figure 15. Questions and answers relating to the reviews included in Saab’s MBD strategy. 
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The penultimate category of questions seeks to investigate two of the most notable risks of 

using a strategy like this. One question asks the participant to state their opinion on the 

investments required to make MBD function properly throughout the organization. The 

participants answered similarly to this, that the short term investment will be great but that the 

losses will be recuperated in the long run. One participant said that this is a strategic decision 

that opens up new business opportunities and one participant stated that it’s a natural project 

progression, where they are transitioning from concept phase to implementation phase.  

The second question in this category concerns the more open system that’s needed for MBD. 

With the planned strategy it is required that more people have access, regardless if they have 

influence in the product development or not. This is to create a pulling system, where model 

information can be retrieved at the convenience of all coworkers. The answers were diverse, 

four participants answered that they feel that it is positive only, with expanded possibilities for 

a pulling system and all that entails, reduced workload for designers due to reduction in image 

producing tasks (for presentation or similar purposes) for other departments and that earlier 

access will result in a better understanding of the product. Four participants were positive, but 

expressed that there could be security flaws, but those should be easily solved by access 

regulations in the system. One final participant further emphasized the increased scrutiny that 

this will result in, with the possibility that reviewers focus on irrelevant details just to be able 

to criticize the work currently reviewed. A quote from this participant illustrating the issue 

can be seen below. 

 

“People are very prestige driven and don’t see this as a team. When they are reviewing they 

want to find mistakes.” – Participant 4, Mechanics 

 

These two questions regarding investment and file access are displayed in figure 16 with the 

clustered answers. 
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Figure 16. Answers to the two questions regarding risks of MBD implementation. 

The final category of questions analyzed in this chapter relates to the participants’ perception 

of the MBD project at the company, and how it will progress in the future. The first question 

here is regarding the need for improvements in the MBD area, what the participants feel is 

missing most. Three participants mentioned education material and instructions, that there is 

no collected source of information to learn about the material and therefore it’s hard to get 

introduced to the subject. Three participants said that the project needs more support from 

upper management, that a clear decision needs to be made on a company wide basis and also 

that they underestimate the challenge of implementing MBD. Related to this, two participants 

mentioned that lack of resource is a big issue for further progress. One participant 

(Mechanics) said that perhaps the implementation should have been department by 

department, instead of developing every aspect at the same time. Another participant (ILS) 

said that a demand for the new product or service possibilities would boost the project 

progress. One participant (Procurement) said that there needs to be a structured workflow for 

including the sub-contractors in the reviewing process, that the quality of components is 

disregarded otherwise. And finally, one participant (Production) expressed doubts about the 

need to go further, that the expanded communication and use of 3D-models for better 

understanding is enough to reap the benefits of MBD. These final four participants illustrate 

the cross-functionality issues of MBD, and will be further discussed in the next chapter. 

The final question that was posed to the interviewee’s was their view of the role MBD will 

have in the future at Saab and what’s needed for further progress. Four participants answered 

that the quality of products will increase and the development will be more efficient. Three 

participants said that better communication is required for further progress, and that the 

internal education is something to improve on in the long run. Two participants said that the 

project should progress by developing more and more advanced products, and use those 

experiences to develop the strategy. Yet again, two participants mentioned that the product 

portfolio can be expanded, and two mentioned wiring as something needed for progress. 
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Finally, two participants stated that in 10 years, the organization will have stopped using 

drawings altogether. 

All these answers to the two questions in the final category are shown in figure 17 below. 

 

Figure 17. Two questions regarding the future of MBD at Saab, and their corresponding 

answers. 

Everything presented in this chapter will be used for conclusion in later chapters. Next chapter 

will focus on isolating the results of the challenges of implementing MBD during the early 

adoption phase, and later chapters will integrate this with ideas on improvements from the 

participants. 
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5 RESULTS 

This chapter details the processed results from the project and the interviews that are 

included. The level of implemented MBD is presented first, as it is relevant to keep in mind for 

the other results. Following the first section is the result for the two different parts of the 

research question as shown in the model in section 3.1.  

 

 

5.1 Assessment of MBD Implementation 

As mentioned in the previous chapter, this assessment is used for generalization purposes, as 

the research itself focus on exploring the subject matter and an objective assessment can 

contribute with another dimension of applicability for the research. Also mentioned 

previously, the evaluation is made with the tool presented at (Model Based Enterprise, 2014), 

which can also be found in appendix B. Included in this tool are the levels and categories 

present in this section. Seeing the tool first hand is recommended for full understanding of 

this section. 

The variables of the evaluation were investigated during the interviews and are presented in 

detail in the beginning of section 4.2. In figure 10, the following variables are shown: 

 Master Article: Drawing 

 PLM system: Internal use 

 Information access: Limited 

 Reuse of CAD: Neutral format only 

The tool used for the evaluation sets the level of MBD implementation based on 6 

categories(that can be found on the tools website referenced above): 

 Design Data 

 Technical Data Package 

 Change and Configuration Management Data 

 External and Internal Manufacturing Data Exchange 

 Quality, Requirements, Planning and Inspection Code Generation 

 Enterprise Collaboration and Data Exchange 

As the development of this improvement project is progressing differently on various 

departments in the organization, the interpretation will be made with the furthest progressed 

department in mind.  

First category, Design Data, has one requirement in level 3 of no information being presented 

separately on the drawing. Its requirements are also summarized to the drawing and the 3D 
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model both possessing the Master Article role. As the current situation do not fulfill any 

requirement on or above level 3 on Design Data, it is set to level 2. The second category, 

Technical Data Package, sets requirements for the sharing of information related to the model 

and drawing. It does not concern itself with the information access of users, but rather how 

the information is gathered and managed. Up to level 5, the requirements for this are that it is 

manually managed and collected in a digital format, which it most certainly is at Saab EDS, 

setting their level in this category to level 4. 

The third category (Change and Configuration Management Data) has all its requirements 

pertaining to the change process, which can be summarized to which is the Master Article. As 

it for Saab EDS’ case is the drawing, this category is limited to level 2. The fourth category 

relates to how the articles are used in manufacturing. As the progress has not yet reached 

work instructions and process plans generated from the 3D-model, this category is set to level 

3. 

The fifth category has a short list of requirements, and states in level 2 that native CAD 

formats should be used in NC programs. At Saab EDS, this is done with exports of the native 

format, setting this category to level 1. The final category of Enterprise Collaboration and 

Data Exchange concerns how information is shared within the organization and with external 

partners. In this category Saab EDS fulfills the requirements up to level 3, due to the level 4 

requirement being automatic sharing of lightweight formats to external partners, which is not 

currently in place. 

As the categories are independent in many cases, to assess the full level of implementation all 

categories will be used at an average. This makes the level of MBD implementation at Saab 

EDS to 2,5, or a solid base at level 2 currently transitioning into level 3. How this can relate to 

the challenges for implementation found is discussed in section 6.1.  

 

5.2 Methodological Challenges 

The methodological aspect is defined in section 2.1, and the challenges related to this are 

presented in this section. Simply put, all challenges found in the information collection that 

relates system use and the result of this use are presented here.  

One of the most prominent subjects in this category is the need for CAD modeling of wiring 

and other electrical components, which was mentioned in one way or another by almost every 

participant. As it affects all parts of the MBD process when important parts are missing in the 

CAD, this simple thing stunts the progress significantly. 

The second most mentioned problem in this area is the user interface of particularly 

Teamcenter Visualization, which is the lightweight viewer used here. The interface is said to 

be too complex, with a far too large number of functions and modules to be suitable for non-

expert users. As this program is intended to be used by all involved in the product 

development, the education and learning curve set by this program is a major challenge. 
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The third problem area relates to the intended use of the programs not being satisfactory. The 

specific issues are the conversion to JT files, and how this can result in an inaccurate 

representation in the lightweight format as well as the transition from eBOM to mBOM, and 

that Teamcenter deletes all PMI at the top level during this transition, stifling the later use of 

3D-models in production. However, these two issues are currently being solved which is why 

no recommendations for this problem will be presented. 

The fourth challenge is the need for databases providing information needed to fully perform 

successful MBD and work cross-functionally. The most mentioned specific issue is the lack 

of a tooling database; CAD files of the tools available at the workshops, something that all 

participants in production mentioned would simplify their work significantly. It was also 

mentioned that a database informing the designers of what tools are available, what materials 

are stored in house, what assembly methods are possible etc. Just like the previous category, 

this is currently being solved in the organization and no recommendations will be presented. 

The final category of methodological challenges is similar to the lack of modeling of 

electrical components. The evaluation of ergonomic aspects are today limited in the model, as 

the organization does not use any ergonomic analysis software. Just like the lack of modeling 

of electrical components, this is simply due to the lack of correct software or modules for the 

operation. It should be mentioned that this is not considered a major challenge like the lack of 

electrical components, as this was mentioned significantly less by the participants.  

Regarding methodological challenges in general, a significant amount of the participants 

mentioned a need for reliable software as the most important factor for executing their MBD 

related tasks. Concurrently, most participants stated that they are not confined to using the 

current software, as they feel their knowledge transcends the application of MBD in the 

software used today. 

 

5.3 Philosophical Challenges 

The philosophical aspect is also defined in section 2.1. To frame this in a simple manner, this 

section will present challenges related to human-to-human interaction, rather than human-to-

machine which is presented as methodological challenges. 

The most mentioned issue can be considered as a rather controversial one. Many participants 

stated that there is a problem with the high number of older coworkers, who are described to 

be unwilling to participate in large changes. The reasons for their lack of participation are 

naturally not attributed to their age, but their attachment to their traditional work 

methodologies which they believe work just as well. But the age seems to be the connection 

identified by the participants of the interviews, which is why this is discussed. It should also 

be mentioned that similar concerns can be attributed to younger individuals, with them 

including concerns about increase in individual workload and criticism from other functions 

(the latter being a Mechanics specific issue). With this in mind it could be argued that years 
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spent in the company in the current profession is the correct variable to consider rather than 

age itself. To be considered is also the long term reduction in workload which MBD has its 

goal in providing, as well as the short term reduction in workload possible with a pulling 

system, as shown in figure 16 with its accompanying text. 

The increased criticism was in focus for several participants. This issue divided them into two 

camps, with one side saying this is a major issue, with design work being difficult to structure 

and design goals for current phase of reviewing being difficult to communicate. The other 

camp stated the opposite; designers will acclimate to the situation and design goals through 

structured work are easy to accomplish. Arguments for the first group include the lack of team 

culture in the organization due to the nature of a functional organization and the large 

spectrum of answers to the question of what the focus should be in early reviews of the 

design. Granted, both of these can be considered as parts of arguments for the opposing side, 

with the latter being an argument for how aware coworkers are of important factors in early 

reviews and that a team culture can be created through the more inclusive work methodology 

currently being implemented. As the other challenges, this will be concluded further in section 

6.1. 

The most one-sided issue of the philosophical aspect is the lack of support from upper 

management. This can be tied to several minor challenges, such as the insufficient resource 

and a missing demand of the expanded product catalog that is possible with MBD. This 

challenge seems to be what the participants are most aware of, at least in the philosophical 

aspect. This can also be connected to most, if not all of the methodological aspect, as larger 

resource pool could provide solutions to those problems quicker. One participant did however 

state that this is a natural project progression issue, as they are transitioning from concept 

phase to implementation phase. A quote illustrating this is shown below. 

 

“If you look at any project, it is always like this. During a concept phase not many resources 

are needed. But when you go to the next step, things have to really work. This is where we 

have a large need for resources.” – Participant 9, MBD Project Manager 

 

Some minor challenges mentioned by the participants relate to their professional needs 

regarding MBD. A participant from Procurement stated that there is a need for a better 

inclusion of sub-contractors during reviewing, otherwise the quality gained from reviewing 

assembly designs are diminished from the lack of reviews of components. One participant 

from Production expressed doubt that there is a need for anything beyond reviewing and using 

a 3D-model as production material, as it only complicates their work and provides little 

benefit in time or cost. 

One issue that can be connected to several details stated by the participants is the lack of 

education in the area of MBD. It is explicitly stated by numerous participants that this is a 
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requirement to make the strategy function properly, but it can also be attributed to previously 

mentioned challenges such as the lack of support from upper management and the concerns of 

increasing workload.  

The philosophical aspect in general seems to be considered a larger factor than the 

methodological aspect based on what the coworkers perceive as the most important need for 

them to apply MBD successfully. The answers to this question were evenly distributed 

amongst the participants, and one answer was clustered to the need for reliable software. The 

two other clusters were the need for available instructions for how to follow the MBD 

workflow and the need for MBD strategy to have been correctly applied in the previous steps. 

These two belong in the philosophical challenges category, and because of the even 

distribution this can be argued to be proof of the philosophical aspect being twice as important 

as the methodological aspect. 

The challenges described in this chapter will be used for conclusions towards the most 

important challenges hindering early-adoption implementation of MBD, as is the current 

situation at Saab EDS. Together with the MBD implementation level assessment and insights 

from the project tasks; these will be shown and discussed in the next chapter. The ideas held 

by the participants on how the project should progress will be used in the chapter after that; 

they may serve as a base for recommendations.  
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6 CONCLUSION AND DISCUSSION 

In this chapter the final conclusion are made, with its basis in the findings and the knowledge 

presented in earlier chapters. Following this is a section discussing the validity and quality of 

this conclusion, and what to be aware of if this thesis is used as inspiration. 

 

 

6.1 Conclusion 

To conclude this research, it should first be assessed if the research question and its 

components have been answered. Several issues were expressed related to processes and tools 

of the PLM system, also described as methodological challenges and several issues were 

expressed related to using this system as platform for a cross-functional strategy, also 

described as philosophical challenges. The research has shown that methodological and 

philosophical challenges prove an equally or close to equally difficult obstacle to overcome 

when implementing MBD, since there is a similar amount of issues on both sides. There are 

significant differences in perception of flaws and benefits of MBD when investigating 

different functions but the perception of currently implemented MBD had no explicit 

variations. With all this, the research question should be able to be provided with an answer.  

The evaluation of MBD implementation has to this point served as a separate part of the 

research. In this section, it will be used as a mean of generalization of the challenges 

discovered at Saab EDS. To be able to apply these insights into your organization, you should 

first do a similar assessment. If it is concluded that the target organization is below the level 

of implementation that is presented in this thesis, the challenges or similar variations of them 

should apply to the target organization as well. Meaning that an organization at level 2 or 

lower of MBD implementation should be able to benefit from awareness of the challenges 

presented in this thesis. The specific challenges of Saab EDS will be accompanied by 

generalizations of them in this section to further increase the applicability of the findings. 

Some challenges are perceived differently in unique ways by the functions that are 

investigated in this research. Mechanics tended to be concerned with the increased criticism 

of their work made possible by the reviewing sessions. Production was the largest contributor 

of opinions regarding focus of reviews, and how this can be improved. Integrated Logistics 

Support and System Engineering expressed possibilities to expand the product portfolio with 

MBD, through for example simulation based education material and interactive technical 

manuals. Integrated Logistics Support also tended to believe MBD only improved their work, 

making them a good example for showing early benefits. Procurement showed tendencies 

towards the opposite, that MBD did not improve their work. Procurement also expressed that 

the military regulations limit their possibilities in the MBD area, since inclusion of sub-
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contractors in the review process is problematic due to these regulations. Other perceptions of 

benefits and flaws are shared by all functions. 

The participants had no explicit opposing views on the methodological aspect of 

implementation resulting in the following presentation which is basically generalizations of 

the challenges specifically faced at Saab EDS. The methodological challenges for 

implementing MBD at an early stage are concluded to be the following: 

 Complete digital modeling of the product is required to successfully perform MBD. 

The coworkers of the organization needs the framework and tools to create and 

analyze all components included in the product for the organization to fully benefit 

from using MBD. The specific example at Saab EDS is related to wiring and electrical 

components, something that almost all participants agreed upon. 

 User-friendly software is needed; otherwise the education and instruction costs will 

rise. If the software intended for use is not simple enough for the once-a-month user, 

the learning curve will be steep and will in one way or another increase the short term 

losses. Saab EDS faces this problem with the lightweight program intended for all 

coworkers to use. 

 Fully functional software capable of performing the planned operations is important. 

Before implementation of the strategy, evaluation of the software should be conducted 

to identify the software issues early. This is a problem for Saab EDS with its 

conversion to JT files and transitions between bills of materials. 

 Material to support analysis of the digital designs is needed. To be able to transition 

more and more to analysis of digital models, the right tools and right information are 

needed as mentioned in the first bullet point of this list. Specific issues of this may 

include lack of CAD models of tools, access to information on manufacturing 

possibilities for designers and software to analyze aspects external to CAD software 

such as ergonomics.  

The opinions were spread broader when regarding the philosophical aspect of MBD 

implementation. Like the methodological challenges, generalizations are made but are 

accompanied by an argument for the conclusion. Regardless, the philosophical challenges for 

MBD implementation, their generalizations and their arguments are presented in the 

following list: 

 A change-active culture is needed in the organization. If there is none in the 

organization, preparation to encourage the coworkers to participate and contribute to 

the change should be made. Regardless if the coworkers are unwilling to change 

because of age or many years in the current profession, their perception on the 

improvement project is the real issue. Coworkers who are uninspired to change their 

ways are likely to have a steeper learning curve, longer adoption time and a negative 

influence on their colleagues’ perception of the improvement project if they are forced 

to change. All of this is natural behavior if someone is forced to do something they do 

not want, but is often disregarded as an issue when implementing a workflow on a 
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corporate level. How large of an impact this problem has is of course uncertain, but 

ignoring the issue is not an option. The change passive culture at Saab EDS could be a 

major contributor to the slow progress of the project. 

 A team culture is just as important in a stage of executing the strategy, for the similar 

reasons as the previous bullet point. This was presented as a debatable issue in the 

previous chapter, but the arguments support the concerned side. A functional 

organization has naturally segregated functions that cooperate little. While Saab EDS 

are aspiring to transition into a more cross-functional organization, this is not the 

current state of the company. The argument that this organization has tendencies of a 

segregated functional organization is supported throughout the interviews. Support 

includes expressions of expected improvements in communications, cooperation and 

understanding of the product in the organization as a result of MBD implementation. 

The answers to what needs to be focused on in early reviews show the different 

perspectives that functions have on what needs to be reviewed. This is a challenge for 

structuring the milestones of the design progress as all are relevant enough to be 

included, but it is unreasonable to include all to the full extent due to it conflicting 

with the purpose of reviewing early designs. Though a team culture might be a result 

of some acclimation time with the strategy as is argued by the opposing side, it is 

highly likely to be an issue initially, if not for a longer period of time.  

 Large amounts of resources should be prepared to invest in the project. As MBD 

implementation requires a large change in what tools coworkers use, how they work 

individually and how they work cooperatively the time and effort it takes to implement 

it should not be underestimated. This is currently the largest issue for Saab EDS. 

 Educating and instructing the coworkers is crucial to the success. The change in how 

personnel at the company works provide a massive challenge and the project is likely 

to progress more slowly the more people who are uninitiated to the area of MBD.  

In summary, to successfully implement MBD at the early adoption stage, the following areas 

should be completed or considered: 

 Set up a PLM system that fulfills the needs identified for the functions of your 

company. Analyze the functionality and the user friendliness of the system and all its 

components to make sure all users can access the information in a simple manner. 

Make sure the system or external components have the possibility of analyzing all or 

most aspects of the product. 

 Create instructions for the coworkers how to work according to the set strategy in their 

day to day work. The coworkers should also be educated in the general use of the tools 

and the strategy itself. A framework for how the organization cooperates should also 

be created, to make sure the communication functions properly.  

 Prepare the organization for the project and the large change to come. Coworkers and 

upper management who are aware of the challenge the change proves ensures that the 

progress of the project is not hindered by human factors. 
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6.2 Discussion 

This section discusses the validity of the results and conclusion, as well as discussing how 

well the research itself fulfills its purpose and possible improvements for future research. 

Recommendations for the latter will also be included in the next chapter. 

The scope of this research and its capacity to investigate the subject can be debated at length. 

To fully paint a picture of the situation ‘challenges with MBD implementation’ it would be 

suitable to have a completely different research design, with a longitudinal horizon using 

samples from numerous companies with various degrees of implementation at the beginning 

of the research. This is because of the large number of variables needed generalize the subject 

and the long development time of an implementation project of this type, with new challenges 

arising in every step. Since the project that this thesis emerges from is limited to a 20 week 

working time the years required for a longitudinal research is out of the question.  

The scope of the research and how the research is designed to fulfill this scope should also be 

discussed. If the research is delimited to an early adoption phase of MBD, it is preferable to 

apply a case study strategy. This is because keeping the research confined to one organization 

solves possible issues with different levels of progress that may come when investigating 

different organizations. If the research is delimited to a particular phase of adoption but the 

ambition is to investigate several different companies, the sample organizations need to be in 

the same phase of implementation for the conclusion to be cohesive. Alternatively, if the 

information collection was customized for numerous companies based on pre-studies on 

different phases of MBD, it could be possible to get richer findings. But alas, time is a factor 

here as well. Admittedly, these are all assumptions however legitimate they might be. A 

successful approach when investigating several different companies would likely paint a more 

detailed picture on the different challenges of MBD implementation, and this is of course 

recommended for future research. 

The execution of the research could be criticized for its small sample. The explanation for this 

is rather simple; Saab EDS is in such a stage of implementation that the people who are 

introduced to the subject are of a limited quantity. About 15 people had been initiated to MBD 

or assisted the project in some way. Since 9 people participated in the interviews, the research 

covered about 60% of the possible sample, which is a satisfactory sample penetration 

regardless of the scale of the research. 

Regarding the conclusions, they are closely tied to the findings and show no signs of 

invalidity. They should however be used with care, the conclusions are only directly 

applicable to Saab EDS. It is an organization with its own history and it has its own 

phenomena that may or may not affect the challenges they face today. 

To increase the applicability for external interests, an estimate was made on the 

implementation level of MBD at the organization. This needs to be used with care as well, 
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and needs to be interpreted for what it is, an estimate. The conclusion was mentioned in 6.1 to 

be more applicable together with the assessment of MBD level of implementation, but that 

does not mean it is guaranteed to be applicable for the mentioned target group. For external 

interests, the conclusions should be used as guidelines as to what they may face in the future, 

so that they may prepare for the challenges. 

With all this in mind, the research fulfills its purpose rather well, with its conclusions and 

recommendations (the content of the following chapter) being useful as direct application for 

Saab EDS, as preparation for upcoming challenges for other companies and as seed for future 

research in the rich, undiscovered area of MBD.   
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7 RECOMMENDATIONS 

Described here are proposed solutions to the problems discovered during research and 

presented in earlier chapters. The solutions are based on ideas of the author and comments 

from interview participants, other than the analysed results from previous chapters. The 

recommendations are intended for Saab, but can be applicable for other interests. 

 

 

The recommendations included in this chapter will be of three variations; theory based, ideas 

from participant and recommendations for future research. The first are ideas with support 

from previous relevant research for secured applicability. The second is simply ideas from 

subjects participating in interviews, the application of which may vary but should be seen as 

unexplored opportunities. The final variant provides researchers with directions on how to 

expand the knowledge in this area and gives concrete suggestions to research areas in the 

future. Without further ado, the recommendations follow below. 

Create a framework for fully defining the CAD model before expanding the strategy 

further- The wiring and other electrical components are as mentioned missing from the CAD 

models as of right now. It is today limiting the reviewing process, even without the expanded 

review sessions that is included in the MBD strategy. It is a problem that is antiquated for the 

old work methodology; it should be solved before a new one is applied. This was mentioned 

by most participants, and one particular quote is shown below as support. 

 

“We are missing wiring, and it’s a large part of the development. We have a whole 

department that works with wiring, and that it is not included in the CAD model is an issue 

that often comes up late” – Participant 8, Mechanics 

 

Focus the implementation and identify local improvements- The project is facing resource 

issues, and the broad approach to implement the strategy gradually on several frontiers may 

thin out the results and slow the progress. This issue was mentioned by one of the participants 

who have been involved in the project. Though the focused implementation may be too late to 

apply for Saab EDS, they could shed more light on parts of the organization that already 

benefits from the use of MBD and use this as an argument for expansion to upper 

management. An example of this can be seen with the Integrated Logistics Support function, 

where their work is simplified and their results increase in quality just from expanded use of 

3D-models. The identification of short-term gains as a mean for successful change 

management is supported in theory by for example Kotter, (2012). 
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 Emphasize the new business opportunities enabled by MBD- This can serve as an additional 

solution to the previous problem of resource shortage. While MBD is focused in increasing 

efficiency and product quality which both provide savings in long term application, it is also 

possible to expand the product catalog. This was mentioned previously in section 6.1, with 

examples being improved manuals through interactive models and education possibilities 

through simulation using the models. There may also be more ways to create new products 

through working model based, and possibilities of both saving money and creating new 

products or services should make any manager inclined to invest in a project. The idea of 

integrating design and simulation of use has been applied for years, even within Saab Group 

as specifically flight simulation. The general use of simulation as education in industry is 

supported by theory Saunders and Cox, (2013) and the use of model-based approaches as a 

mean to expand simulation possibilities is supported by theory as well (Bergström and 

Björkvall, 2015). To further support the new business opportunities, a quote from one of the 

participants can be seen below. 

 

“Simulation is not only development but also education. There is a simulator called Virtual 

Maintenance where you can simulate for example electrical systems or hydraulics. You can 

use this for both troubleshooting and education of aircraft technicians.” – Participant 7, 

Systems Engineering 

 

Expanded use of cross-functional teams- The strategy developed and currently being 

implemented at Saab EDS utilizes cross-functionality through reviewing of designs during 

different stages of development. They also emphasize the pulling system created by a more 

open access to the designs as a benefit of the strategy, but that aspect is not cross-functional in 

truth, as it is not a framework for bi-directional correspondence between the functions. This 

means that the applied strategy is still rather functional with cross-functionality only being 

present in certain communication occurrences. The issues of increased criticism and lack of 

team culture in the organization can be diminished by the use of integrated cross-functional 

teams that work and make decisions together, rather than reviewing each other. It should also 

further improve the communication and cooperation which are two of the main goals of using 

MBD. Research on the area supports that socialization and team culture is improved through 

cross-functional teams (Hirunyawipada et al, 2010) and that integrated product development 

teams solve problems more effectively (Rauniar and Rawski, 2012).  

Further the project with the culture aspect in mind- To facilitate the change or to strengthen 

its support during implementation, it is important to prepare the organization that a change is 

imminent. To be considered here is that this is more easily accomplished with the support of 

upper management, which is why that problem area should be approached first. This can be 

done in different ways, for example the project could during its imminent expansion focus on 

involving representatives from other functions than Mechanics in the project. Teaching and 



46 

 

 

communicating the vision is crucial for the change to firmly set in the organization, as is 

supported by research on change management (Kotter, 2012). 

Minor recommendations-The minor recommendations are not by any means irrelevant or 

unnecessary, they might however be speculative, and is not supported to the same extent by 

the interview subjects or research on the area. The recommendations presented here should be 

considered for awareness reasons or as subject for investigation within the party of interest’s 

organization. Saab EDS are highly aware of the issues they currently have with their software, 

but the findings of this research show that the participants initiated to practical use of MBD 

feel independent in what software they use. It should therefore be considered to change to 

more user-friendly software. Perhaps a change to the system currently used at Saab 

Aeronautics could be of interest, as their MBD strategy is fully operational and a change to 

their system could open up new cooperation possibilities. A cost-benefit analysis of a choice 

like this is recommended. 

A database of 3D-modeled tools, available material, and possible processes (etc.) should be 

implemented to simplify the analysis of 3D models. This is particularly important if cross-

functional teams are not used more, as the information exchange on the possibilities of the 

different functions needs a designed framework in one way or another. A participant phrased 

the problem well, a quote from this participant follow. 

 

“It’s important that we at Production provide our requirements. That we say what circuit 

boards we use, that we don’t use two component glue, that we prefer slotted screws. We need 

to have construction aids. “– Participant 3, Production 

Sub-contractors should also be included in the review process, as they are manufacturing the 

components. Without their involvement, the quality is only gained on assembly level, and not 

on component level. This would also create an incentive for Procurement to participate more 

in the implementation project, as they are the link between the company and the sub-

contractors. According to one participant, this is currently used at Saab Aeronautics, where 

they have a special methodology to involve sub-contractors without security risks. It is 

recommended to use them for inspiration. 

Future study- The possibilities for future research in this area are vast. This thesis can 

provide information for researchers wishing to investigate challenges in another phase of 

adoption in a similar manner. It can also be expanded upon, using a larger sample size and 

creating quantifiable conclusions as discussed in section 6.2. Also discussed in the same 

section is the possibility of researching one MBD project in a longer time period, to maintain 

the same variables but capture the challenges in different phases.  
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As to general research on the area of MBD, the possibilities are almost limitless. As shown 

earlier in this thesis, the research made on the area focus on the technical issues. Researchers 

who are interested in discovering the secrets here, and approach it with a management 

mindset rather than a technological one, will find that this particular type of concurrent 

engineering greatly lends itself to new ideas.  
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APPENDIX A: INTERVIEW MANUSCRIPT 

 

 

Deltagare(namn och nr):__________________ 

Funktion(mekanik/produktion t.ex.):__________________ 

Position(medarbetare/manager):______________________ 

Datum och tid:___________________________ 

Plats:_____________________________ 

 

Disclaimer: Du får vara så anonym du vill. Jag kommer anteckna de viktigaste av det du 

säger, men jag vill också spela in intervjun. Denna kommer transkriberas och användas i 

analys, men transkriberingen kommer inte att offentliggöras på något sätt. Har jag din 

tillåtelse att spela in? Jag kan även komma att användera transkriberingen för citat som 

fångar det jag vill ha sagt på ett bra sätt. Har jag tillåtelse att citera dig om något du säger 

är extra bra? Ditt namn kommer inte att nämnas oavsett, men jag kanske vill i samband 

med citat säga vilken funktion du sitter på, har jag din tillåtelse för det? 

 

Del 1. EDS i dagsläget. Kortfattade svar. Om du inte vet är det enklast att gå vidare till 

nästa fråga. 

Hur ni jobbar idag:  

-Hur används ritningar? Tillåts ändringar av ritningar i efterhand?  

___________________________________________________________________________ 

___________________________________________________________________________ 

-Hur används 3D-modeller? Hur är dessa kopplade till ritningarna? 

___________________________________________________________________________ 

___________________________________________________________________________ 

-Hur används PLM verktyg? Har alla inblandade i produktutvecklingsprocessen tillgång till 

dessa? 



b 

 

 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

-Har alla inblandade i utvecklingen tillgång till all data/metadata? Inklusive 

underleverantörer? 

___________________________________________________________________________ 

___________________________________________________________________________ 

-Hur fungerar återanvändningen av CAD data? Används neutrala format? 

___________________________________________________________________________ 

___________________________________________________________________________ 

-Var placeras krav/PMI/övrig viktig information i relation till 3D-modellen/ritningen?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Del 2. Denna del av intervjun handlar om att fånga ditt perspektiv på MBD. Det finns inget 

rätt eller fel svar, om du av någon anledning inte råkar veta något om MBD är det ändå 

användbart för mig. Försök därför att svara så bra du kan på dessa frågor. 

Känner du till MBD?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Vad är din senaste erfarenhet kring MBD?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Vad är MBD för dig?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Vad har du för förväntningar av att ni börjar jobba med MBD?  

___________________________________________________________________________ 
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___________________________________________________________________________ 

 

 

 

Vad säger du om de investeringar som kan krävas vid implementering av MBD? T.ex. nya 

licenser eller utbildning av medarbetare  

___________________________________________________________________________ 

___________________________________________________________________________ 

Hur ser du på viljan att gå över till ett MBD arbetssätt bland dina kollegor? 

___________________________________________________________________________ 

___________________________________________________________________________ 

Vad skulle du säga att du behöver mest för att kunna jobba med MBD effektivt?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Känner du att du skulle kunna tillämpa ett MBD arbetssätt om du blev satt att jobba i nya 

program?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Känner du att verktygen du har idag brister i vissa fall av MBD-tillämpning?  

___________________________________________________________________________ 

___________________________________________________________________________ 

FÖR SE: Hur ser du på att jobba med DOORS jämfört med andra verktyg? Vad gör DOORS 

till verktyget ni har idag?  

___________________________________________________________________________ 

___________________________________________________________________________ 

När skulle du säga att en ritning är det enklaste att använda för dig?  

___________________________________________________________________________ 
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___________________________________________________________________________ 

Kan du tänka dig en situation där användning av 3D-modell inte är ett alternativ, utan ritning 

är ett måste?  

___________________________________________________________________________ 

___________________________________________________________________________ 

 

Hur ser du på att lämna ifrån dig en design för granskning innan du normalt sett inte är färdig?   

___________________________________________________________________________ 

___________________________________________________________________________ 

Hur känner du att utökad analys av tidig design påverkar ditt arbete?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Hur ser du på att analysera en design som är i ett väldigt tidigt stadie?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Hur ser du på att mer arbete sker i utvecklingsfasen när man jobbar med MBD?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Hur ser du på att delta i fler granskningar under utvecklingsfasen med MBD?  

___________________________________________________________________________ 

___________________________________________________________________________  

Vad tycker du att man bör titta på extra om man gör granskning av tidiga konstruktioner?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Vad är skillnaden för dig att testa en fysisk prototyp mot att analysera en digital modell? 

Överlägsna/underlägsna tester/analyser? 

___________________________________________________________________________ 



e 

 

 

___________________________________________________________________________ 

 

Hur ser du på den allmänna ökningen i tillgänglighet(att fler kan komma åt) på modeller som 

MBD kan resultera i?  

___________________________________________________________________________ 

___________________________________________________________________________ 

Hur väl skulle du säga att ni har strukturerat/planerat ert MBD? Kan ni göra mer innan 

implementering? 

___________________________________________________________________________ 

___________________________________________________________________________ 

Hur ser du på er framtid med MBD-arbete? Vad ser du som ert nästa steg? 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

Intervjumiljö (lugn/högljudd t.ex.):___________________________ 

Intervjuresultat (bra/dåligt och varför):___________________________ 
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APPENDIX B: EVALUATION TOOL 
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