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Abstract   

Subcontractors in the automotive industry, have a lot of pressure to bring down costs and to 

deliver products that are effective, optimized and qualitative.  

The main purpose of this study is to guide and conduct the first step in the project Standard 

Building Blocks with modular design, within the business area, manual shifter. The project is 

directly presented by Kongsberg Automotive, a well-known subcontractor of the automotive 

industry. The aim of the project is to develop a standard manual shifter with modular design 

containing standard building blocks. 

Five different components have been selected in the manual shifter for this study. In each 

component, there are several concepts on how to design that specific component. The target of 

the study is to evaluate and analyze the concepts and based on the results decide which of the 

concepts to be standard building blocks. The study identifies, evaluates and analyses the 

consequences of the project Standard Building Blocks for the chosen concepts. 

The results from the study show that some concepts have a greater tendency to form standard 

building blocks when compared to others. In the study it was proven that non-measurable values 

have the same significance as the measured values. The results also show that the most suitable 

concepts depends on the customers’ specifications. 

The consequence analysis presented many consequences of what an implementation of standard 

building blocks may imply, from the advantages to possible risk elements. Through the 

consequence analysis the studied company can become more prepared for the future.    

Keywords: Modular Design, Standard Building Blocks, Manual Shifter.  
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Abstrakt  

Underleverantörerna inom fordonsindustrin har en stor press när det kommer till hålla nere 

kostnader och att leverera effektiva, optimerade och kvalitativa produkter. 

Huvudsyftet med studien är att guida och genomföra det första steget i projektet Standard 

Building Blocks med modulär design, inom affärsområdet, manuella växelreglage. Projektet är 

direkt framtaget av Kongsberg Automotive, en välkänd underleverantör inom fordonsindustrin. 

Målet med projektet är att utveckla en standard manuell växelreglage med modulär design 

innehållande standard building blocks.  

Fem olika komponenter har valts ut i den manuell växelreglaget för studien. För varje 

komponent finns det flera koncept hur den specifika komponenten kan designas. Målet med 

studien är att utvärdera och analysera koncepten och utifrån resultatet avgöra vilka av koncepten 

som kan bilda standard building blocks. Studien identifierar, utvärderar och analyserar 

konsekvenser av projektet Standard Building Blocks för de valda koncepten. 

Resultatet från studien visade att vissa koncept har en större tendens att bilda standard building 

blocks än andra. I studien blev det bevisat att icke-mätbara värden har lika stor betydelse som 

uppmätta värdena. Resultatet visade också att de mest lämpade koncepten beror på kundens 

specifikationer. 

Konsekvensen analysen presenter många konsekvenser av vad en implementation av standard 

building blocks kan innebära, från fördelar till eventuella riskfaktorer. Genom 

konsekvensanalysen kan det studerade företaget bli mer förberedda för framtiden. 

 

Nyckelord: Modulär Design, Standard Building Blocks, Manuell Växelreglage.  
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1. Introduction  

1.1 General Background 

Cars are a part of our daily lives and the automotive manufacturers have created a wide range 

of opportunities for their customers to get the car they want. In the automotive industry there 

are lot of subcontractors that design and manufacture components to the right quality and to the 

right price.    

The subcontractors to the automotive manufacturers usually has a lot of pressure to keep the 

product costs down. The products delivered must be effective, optimized and receive the same 

quality throughout the life-cycle of the product. Quality is something that is seen as a matter of 

course and it is up to the subcontractor to resolve the requests that the automotive manufacturer 

has. (Intelligent Logistik, 2012) (NyTeknik, 2009)  

The competition is tough and it is not self-evident that the automotive manufacturers go back 

to the same subcontractor in the next project. For every new project different automotive 

subcontractors compete against each other. Subcontractors must always prove that they can 

deliver the requirements for a certain cost. The automotive manufactures have a high power 

control over the subcontractors. (Heper, 2010) (Swedish Trade Council, 2012)  

It is of big importance that the subcontractors are innovative and competitive. They have to 

convince their customers that they can deliver. By introducing modular design, a company can 

become more profitable and effective. Companies use modular design in order to be more 

competitive in a rapidly changing market, while improving the cost efficiency internally. The 

topic modular design is interesting because it can shorten the development time for each 

development project and eliminate the risk that may arise for each new project. (Eager, 2010 

p.2) 

1.2 The Studied Company   

Kongsberg Automotive is a company with global, outreach; they provide products of high class 

to the automotive manufacturers. Their customers are located all over the world. It aims to 

enhance the driving experience, safety, comfort and sustainability. The company is divided in 

four different business areas viz. Interior, Driveline, Fluid Transfer and Driver Control.  

The company is characterized by high vertical integration and has taken control over the 

production processes that earlier where controlled by external sub-contractors. Their goal is to 

produce and guarantee reliability, stable processes and high quality standard. 

The studied company has a high degree of R&D. This is because they want to provide the most 

innovative solutions to the customer. Their R&D offices are located in Sweden, USA, China 

and Germany with more than 10000 employees all around the world. 
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This study is focus on the business area viz. Driveline. Driveline includes automatic and manual 

gear shifters, shift cables and shift towers. They want to enhance the driving experience with 

user interface, safety and improved shift quality. The driver must feel a well-functioning user 

interface with a high degree of safety. Together with the user interface and safety the driver can 

experience a high quality shifter.   

 

1.3 Study Descriptions   

1.3.1 Background of the Study  

The studied company is a well-known subcontractor in the automotive industry especially for 

their manual shifters. Over the years they have developed and delivered many innovative 

solutions to companies all over the world. The company always strives to gain more competitive 

landscapes thereby reaching out to more customers. Over the years the company has delivered 

a wide variety of different manual shifters in order to cover the needs of their customers. 

The market is tough and every project developed by the company has strict time frames and 

requirements. Developing projects at the company consists of many steps, from design vision 

to a finished product. In order to continue with the next step in the chain of development every 

step beforehand needs to be approved. In some projects it could be time-inefficient 

All projects made in the company is controlled by the customer. The R&D department is 

constantly pushing the envelope to be more competitive and provide the best proposals to their 

customers. It is a difficult balance between finding the right design for the right price. 

A manual shifter at the company is designed according to the customer’s requirements by an 

experienced designer. The performance of the manual shifter is controlled by how well the 

design aligns with the customers’ requirements. A manual shifter is designed with different 

components and each component could be designed differently. The component has different 

design concepts. However in the company there is no documentation about which concepts 

designs that have the best performance as compared to cost. In some cases the designer may 

chose a design that are unconventional. 

In the beginning of 2014 the manual shifter wing of the R&D department has started a 

modularization project called Standard Building Blocks (SBB) with modular design. Their goal 

with the project is to develop a standard manual shifter with standard building blocks where 

each component in the manual shifter is going to be standard building block. Its development 

are going to comply modular design .The starting point in the project is to decide the best design 

concept for each component. 

The purpose and the aim of the project is to gain more knowledge about the different design 

concepts and to decreasing the development time and increasing the quality of the manual 

shifter. The project is established to enhance competitiveness. The standard manual shifter 

should be a supplement project besides the customer projects. Customers will be offered 

standard manual shifters beside their own projects. 



3 

 

1.3.2 Purpose of the Study  

The main purpose of the study is to guide and conduct the first step in the project SBB towards 

development and implementation of Standard Building Blocks. The first step contains five 

different components from a manual shifter. A shifter contains more than five components, but 

five specific parts are chosen as a start. The study consists of three steps: first an identification 

process, secondly an evaluation process than finally a consequence analysis.  

First Step - Identification-Process  

In order to implement something new, with modular design a lot of data is needed. The purpose 

of the part is to identify and collect the data needed for the project SBB.  

 

Identification process has two phases. The first phase deals with collecting and receiving a 

deeper knowledge about different concepts located in every component with regards to the areas 

of: cost and customer requirement. Second phase deals with receiving a deeper knowledge of 

modular design, through literature survey.  

 

Second Step - Evaluation Process 

In order to develop and implement SBB each concept has to be evaluated. The purpose of the 

evaluation process is to evaluate the concepts in each component. The best concept from the 

evaluation is going be presented as the standard build block for that component.  

The evaluated process consists of different criteria. The criteria are based on the data from the 

identification process. The criteria are: cost analysis, customer requirement, and non-

measureable criteria. At the end the total value of the various criterion are the basis for the 

evaluation of the concepts for each component.  

In every industry customers have different needs and requirements. In order to match the right 

concepts to the right customer, two different customer scenarios are presented with help of the 

result from the evaluation process.   

Third-Step---Consequence-Analysis 

Migrating to modular design could mean significant changes for a company. Besides product 

architecture the modular design affects the organizational structure and individual employees.  

The purpose of the consequence analysis is to identify the consequences of implementing SBB 

for the company.  
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1.3.3 Delimitation  

The studied company is a global business, with many R&D departments and factories all around 

the world. The study has taken place in Sweden at their R&D department and factory. In order 

to receive accurate data a collaboration has been made with the different R&D departments at 

various locations. However the most data was collected from the Swedish R&D department and 

factory.  

First Step - Identification-Process  

Before the study started the company made a delimitation of which components in the manual 

shifter to be standard building blocks. As a result, five different components have been chosen 

and they have been the focus of the whole study. The company also decided which constituent 

concepts in every component are to be evaluated. 

Second Step - Evaluation Process 

Different criteria have been selected for the evaluation process. These are: cost analysis, 

customer requirement and non-measureable criteria. Within the cost analysis the following cost 

items have been chosen: manufacturing cost, assembly cost and storage cost. When it comes to 

the customer requirement specific requirements have been selected to suit each component. The 

non- measurable criteria were decided during the evaluation process. They have been selected 

because they have the most relevance in the study. 

The report has a confidentiality agreement and no measured values data will be presented, such 

as weights, volumes, diameters, etc., or collected data, such as material, cost elements, etc., or 

specific customer requirements, for example tolerances. The report will present the relationship 

between the different criteria. The real name of the company is not mentioned in the report due 

to the confidentiality agreement.  

Third-Step---Consequence-Analysis 

The consequence analysis is based on an interview and the interview was with those who were 

involved in the evaluation process in Sweden. The interview focus areas are R&D and market. 
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1.3.4 Sustainable Development  

Sustainable development is an important part for any company, organization or research. 

Sustainable development can be defined in many dimensions depending upon the resources and 

processes. One way of describing sustainable development is through a model consisting three 

dimensions: ecological sustainability, social sustainability and economic sustainability, see 

figure 1.1. (KTH, 2014) 

The definition of Sustainable development according to Brundtlandkommisionen “a 

development that meets present needs without  

compromising the ability of future generations to meet their own  

needs” (Finansdepartementet, 2000)  

In the study there are many elements that could counter a sustainable development, for example 

in the steps: identification, evaluation, or in the consequences analysis. The study has a 

responsibility for sustainable development, because an improvement must be made in the 

sustainable development. The purpose of the study has no direct connection to sustainable 

development, but the identification process, evaluation process, consequences analysis, and the 

report writing could affect the sustainable development. During each step of the study, 

sustainable development has be in mind. Fig 1.2 shows the sustainable considerations made in 

the study. 

Social Sustainability 
Sustainable 

Development  

Economic Sustainability 

Ecological Sustainability 

Figure 1.1 Description of sustainable development (KTH, 2014) 

Figure 2.2 the Four System Conditions of a Sustainable Society (The Natural Step, 2014) 
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1.3.5 The Structure of the Report  

The report is divided into different chapters. This informs the reader about the structure of the 

report. The chapters are described as follows.  

1.-Introduction  

The introduction chapter explain the purpose of the study and what the study is all about. 

Information regarding the background of the study, the purpose of the study, delimitation and 

the sustainable development are presented.  

2.-Methodology 

Purpose of the methodology chapter is to inform and explain why certain methods have been 

chosen. The section explains the research methods, research design, research approach, validity 

and reliability of evidence, primary source, secondary source and research ethics.  

3.-Literature-Review 

The literature review explains the theoretical background of the object of the study. In this 

chapter following are described: modular design, product architecture, modular application, 

standard component sharing, advantages of modular design and disadvantages of modular 

design.  

4.-Empirical-Study 

The empirical study explains in detail the data that was collected during the identification 

process. The section presents the five different component and the evaluation criteria, such as 

the customer requirement, the cost analysis and the non-measureable criteria.   

5.-Result-Evaluation-Process 

Chapter “Result Evaluation Process” explains the outcome of the evaluation process. A matrix 

and a diagram shows the results of evaluation between the different concepts. The purpose of 

the result section is to shows the outcome of the study.   

6.-Consequence-Analysis 

In the consequence analysis the outcome of the interview shows. It was held with the 

participants from the evaluation process. Based on the interview a consequence analysis was 

made.  

7.-Discussion/Conclusion 

The discussion/conclusion chapter the outcome of the study is discussed; what was made, what 

could have been different, etc. The purpose of the section is to discuss the validity of the study. 

Furthermore, based on the result of evaluation process and the consequence analysis, 

recommendations for further work will be discussed. 

8.-Reference 
In the reference chapter all sources are listed that have been used in the study. All sources that 

are seen in the text are displayed in the reference list and could be viewed for reading.  
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9.-Appendix  
Section “Appendix” contains the extended material that is not in the report. For example the 

material used in the interviews.   
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2. Methodology  

2.1 Introduction  

It is important to have the right methodology in order to fulfill the purpose of the study. The 

goal with the study is to understand the specific phenomena and determine the most adequate 

action. Research methods create rules and procedures in order to arrive at a correct solution. It 

explains how the findings have been achieved and lets outsiders examine and evaluate the 

research findings. The choice of data and how to collect it, from whom and in what way, is 

important. (Ghauri 2010 p.37)  

Research is a continuous process. It is often over a long period of time and may also be modified 

and/or changed over time. The research process has different steps, and every step takes 

different amount of time. (Ghauri 2010 p.30) 

2.2 Research Methods – Quantitative/Qualitative  

In order to collect the best research methods it should be based on methods and techniques, 

which are most suitable. The research methods must suit the purpose and the research problem. 

A variety of evidence comes from the research methods both quantitative and qualitative. 

Quantitative methods consist of statistical methods where the research employs measurements. 

The data is classified as number, weight, colour etc. (Yin 2014 p.118). 

Qualitative methods are more subjective than quantitative methods and in order to provide 

qualitative methods the researcher needs to be analytic, avoiding biases, obtaining valid and 

reliable information. Observations and interviews are common qualitative methods. Qualitative 

data consists of words and the descriptions are rich in details and nuances.   

A study can contain both quantitative and qualitative methods. For example, a study's research 

method can come from a number of interviews, but the researcher may code the data collected 

in such manner that statistical methods are needed. (Ghauri 2010 p. 104-105) 
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The principle difference between qualitative and quantitative methods are, the overall form, and 

the emphasis and objectives of the study. See table 2.1. (Ghauri 2010 p. 104-105) 

Table 2.1 the difference between qualitative and quantitative methods. 

Qualitative Methods Quantitative Methods 

Emphasis on understanding Emphasis on testing and verification 

Focus of understanding  Focus on facts 

Observations and measurements in natural 

setting 

Controlled measurement 

Process oriented Result oriented 

 

2.2.1 Report Method 

The study is strengthened both from the quantitative and qualitative data. The two main parts 

of the study, the evaluation process of the five components and the interview are designed to 

receive a variety of evidence.   

First two parts in the evaluation process, the cost analysis and the customer requirements are 

structured with quantitative data. In order to collect and measure the values of these two criteria 

the documentation needs to be checked, customer requirements outsourced and suit the specific 

component. The cost of every chosen item should be calculated so that a total price could be 

established. The focus is to control and verify the data collected. The first two parts are result 

oriented and focus on facts.  

The third part of the evaluation process is the non-measureable criteria. This part is structured 

with qualitative data. It has a strong emphasis on understanding. The criteria were created 

during the evaluation process and the data was collected at the same time. The evaluation 

process created a natural setting where the observations and measurement happens 

simultaneously.  

The interview is structured based on the qualitative data. The interview gives the opinion and 

views of the people involved in SBB and its consequences of implementation. They have a 

possibility to state their opinion, about social, behavioral, aspects of SBB and the organization 

in itself.  
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2.3 Research Design – Exploratory/Descriptive  

It is important to have the correct research design in order to manage the research problem. The 

research design provides a plan to collect data and analyze it. The first thing that needs to be 

established is the kind of research the project should have. The project can take two directions, 

exploratory or descriptive.  

2.3.1 Exploratory Research 

If the research problem is hard to understand and is unstructured then exploratory research is 

the correct choice. The characteristic of exploratory research is the flexibility to solve the 

problem. During the process new information can be provided and that will result in a new 

direction for the research. Skills that are required are the ability to observe, collect information, 

and construct explanation that is theorizing. Exploratory research can be likened the work of a 

detective. (Ghauri 2010 p.56) 

2.3.2 Descriptive Research 

In descriptive research the research problem is well designed and structured. The problem is 

clear and the researcher knows how to manage the problem. What is needed is good description 

of the classification of key words. For example the company wants to find the size of the market. 

The research needs a classification of what is meant by market. The characteristics of 

descriptive research are structure, precise rules and procedures. For example an interview must 

be constructed with the same rules during the whole project. (Ghauri 2010 p.57)  

2.3.3 Report Design  

The project follows the direction of descriptive research. The study is well structured and well 

understood. The research process follows the same structure throughout the project. The 

modularization project has been discussed for a long time before the project started. The 

company saw many benefits of establishing standard building blocks with modular design. 

Modularization and modular design is a well-known concept that has been used in many 

companies and projects before. There are many studies concerning the subject modular design.  
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2.4 Research Approach  

The research approach of data collection could be handled very differently. The study evidence 

could be, documentation, archival records, interviews, direct observation, participant-

observation and physical artifacts. The overall principles in the research approach are to use 

multiple sources of evidence, create a chain of evidence and to be careful when using electronic 

sources of evidence, such as social media communications. (Yin 2014 p.102). 

In this study, documentation, interviews, direct observations and participant observations are 

used as sources of evidence.   

2.4.1 Documentation 

Documentation can take many forms, such as e-mails, progress reports, formal studies or 

articles. It is important to be careful about the validity of these documents. Documents could 

have been, at some point, deliberately edited. When using documents the collected data must 

corroborate and argument evidence from other sources.  

Strengths of documentation: 

 Stable – can be reviewed repeatedly,  

 Specific – can contain the exact name, reference, and details of an event,  

 Broad – can cover a long span of time, many events and many settings.  

Weakness of documentation:  

 Irretrievability – can be difficult to find,  

 Biased selectivity – if collection is incomplete,  

 Reporting bias – reflects bias of any given document’s author,  

 Access – may be deliberately withheld. (Yin 2014 p.105)  

Study  

The documents used in this study can be divided in two parts, external and internal. External 

documents include journals, academic papers, websites and books. They have been received 

from outside the company. The purpose of external documents is to support the empirical 

findings and the literature review.  

Internal documents are the ones from within the company. The purpose of these internal 

documents is to support the empirical findings. The documents are customer requirements, test 

reports and information regarding cost.  
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The validity of the documents is good. Internal documents naturally have a higher validity than 

the external documents. The internal documents must have reliability and validity, because 

these documents have direct contact with the customer. The external documents are chosen with 

extra care. All the information collected was checked with different sources. In all documents 

there are risks that the information is wrong or not valid. From the literature (Yin 2014) there 

are four strong weakness of documentations. Before the external documents were located, 

information regarding the weakness were known and could therefore be avoided.    

2.4.2 Interview  

Conducting an interview demands real interaction between the researcher and the respondent. 

In order to receive the result and have an efficient interview the researcher must know the 

respondents background, values and expectations. An interview can be done via mail, telephone 

or in person. Interviews are often considered the best data collection methods, due to the direct 

insight of the human affairs and actions. (Ghauri 2010 p.125)  

Interviews can provide shortcuts to the prior history concerning the studied object. It can also 

provide an identification of other relevant sources of evidence.  (Yin 2014 p.113) In the case of 

shorter interviews the specified question must be carefully worded. The respondent must feel 

that the interviewer has a genuine interest in the topic. This will allow them to give good 

comments. Strengths with interviews is that it focuses directly on the target of the study and 

give good insight about the object that is studied. Weakness of interviews are bias due to poorly 

framed questions, response bias, inaccuracies due to poor recall and the respondent gives 

answers that the interviewer want to hear. (Yin 2014 p.106)  

Interview in the Study 

The evaluation process lasted for three months, during this time the interviewer had a chance 

to know the group very well. It is important that the interviewer knows the respondents in order 

to receive good answers. The interview process started after the evaluation process. The 

respondents were the same persons that had been in the evaluation meetings. The interview was 

conducted with the participants located in Sweden. This is because the team had the most 

information concerning the subject.  

The questions for the interview were compiled after the evaluation process was over. They were 

created through direct observation. During the process a lot of questions came up about different 

concepts, regarding modular design, SBB, etc. The questions were interesting and gives an 

insight of what each person felt about SBB. To see the questions see Appendix 1.  

The questions were verified by the supervisor from the company, also a lot of feedback was 

taken from the supervisor in framing the questions. 

The interview process was designed that only one person was interviewed at the time. Except 

on one occasion when two respondents were interviewed at the same time. During the 

interviews no recording were made for privacy reasons and to make the respondents feel 

comfortable. The answers from the interview were noted on paper. It is of importance that the 

answers from the questions are honest and correct. Time spent for each interview was 15-30 

minutes.  
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In an interview preparation is very important. It is through preparation that most mistakes can 

be eliminated. The interview was conducted in a separate room, to avoiding disturbing noise 

and events. The respondent received the questions a week before the interview so that they 

could prepare the answers. When they received the questions they also got the aim and goal 

with the interview. The interview was voluntary and the respondent could at any time end the 

interview.  

2.4.3 Observation  

Direct Observation 

The object being studied is not always from a historical perspective. Social and environmental 

conditions could also be important considerations in a study. (Yin 2014 p.113) Observations 

entail listening and watching other people’s behaviors.  The main advantage of observation is 

that it gives first-hand information. The information collected such as observed behaviors, 

attitude and situation can be interpreted and understood more accurately and capture the 

dynamics of social behaviors. (Ghauri 2010 p.115)  

The strengths with direct observation are that it immediately covers the object in real-time and 

covers the objective context. When it comes to weakness the direct observations takes time, it 

is difficult to cover a broad range, and the object may proceed differently because they are being 

observed. (Yin 2014 p.106) 

Participant Observation  

Participant observation means that you have taken on a role in the systems that are studied, you 

follow the process. (Yin 2014 p.115) Observation makes it possible to perceive the reality from 

the inside and not from the outside. The strengths and weakness are the same as those in the 

direct observations, but participant observation also give an insight into interpersonal behavior 

and motives. The weakness is that the participant observer can manipulate the event and 

therefore the results of the observation are not true. (Yin 2014 p.117) 

Observations made in the Study  

Standard building blocks is something that has never been done in the company before. 

However the object of the project has the biggest impact, but the persons that are around the 

project and work with SBB daily effect the progress. Through the observations person’s 

involvement in the project SBB has been observed. 

All observations were established in the evaluations meeting. The meetings were held in 

separates room, so no one from the outside could disrupt the meeting. The result from 

observations come from the discussion between the team members.  

In the study both direct and participant observations have occurred.  In all evaluation processes 

there were a responsibility to present the collected data. After the data were presented a 

discussion followed between the team members. Here a participant observation took place, 

because sometimes during the discussions some questions needed to be answered about the 

collected data.   
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During the meeting direct observations were also established. These observations made it 

possible to obtain a deeper understanding of the project. It also helped to relate the collected 

data to reality. The direct observations were the basis for framing the questions for the 

interview.  

The evaluation process lasted for many meetings and the necessary observations were collected. 

Time spent for observing persons were not that long and extra time was not needed. The 

observations were not on one person at the time, the entire group was observed. The meeting 

had a task, to decide which concepts to be Standard building blocks, therefore could not the 

result be affected by one observer.  
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2.5 Data Source and Data Collection 

In order to make a correct data collection the study need a definition on what is mean by data, 

the source of data and where to find the right data.  

2.5.1 Primary Data 

Primary data is information that is necessary to answer a research question. The data includes: 

observations, experiments, surveys and interview. Primary data is important because it focuses 

directly on the research question. If the study needs to know people’s attitudes, intentions or 

behavior primary data can be helpful. The main disadvantages are that the collection may take 

a lot of time and cost a lot of money. The information may also be difficult to access, because 

the researcher must find the right target group.  

When using primary data the researcher must consider using the right methods and tools in 

order to make the analysis reliable and applicable to the study. The scope and the quality of the 

gathered information could be weak, because of the researcher is dependent on the respondents. 

(Ghauri 2010 p.99-101) 

2.5.2 Secondary Data 

Secondary data is information that is collected by someone else. The purpose of the collections 

could differ from the purpose research. The data include books, journal, articles, and online-

data sources such as websites of firms, governments, semi- government organizations and 

catalogues. When using secondary data the researcher has the responsibility to check the 

reliability. For example: the scope of the collected information could be different or the data 

collected could be missing authenticity.  It is important that the researcher looks at several 

sources of data. When the source of the data is located a judgment must be made whether the 

data can be used for the specific research problem. 

Secondary data has many advantages that facilitate to answer the research problem. Using 

secondary data will save time and money. The researcher could only go to a library to find 

reliable sources. The verification process will proceed at a faster rate. The researcher will not 

only quickly understand and formulate the research problem, but also draw scientific 

conclusions.  

Another advantage is that secondary data can help the researcher to establish methods or data 

that can handle the research problem. It is also a good direction because it can help the 

researcher to understand the primary data. (Ghauri 2010 p.90-98)  
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2.5.3 Classification of Data 

The primary and secondary data that have been used in the study are presented in the table 2.2.  

However, the research has been based on the purpose of the project not the data that have been 

collected. The list present which data sources that have been used, the purpose and if the source 

is primary or secondary.  

Table 2.2 Overview over the classification of the data 

Data: Sources 

Collection  

Purpose Primary (P)/ 

Secondary (S) 

Interview To receive information from the participants 

in the evaluation team, which consequences 

they see with SBB  

(P) 

Observation To observe the evaluation project (P) 

Textbook To receive data on how to write the correct 

thesis work, how the process should proceed. 

Also the right methods.  

(S) 

Academic Journals To receive the correct information on what 

information there exists concerning 

modularization. Also find the disadvantages 

and advantages to establish modular design.  

(S) 

Websites To receive information regarding the 

company, but also about how an ordinary 

standard manual transmission work.  

(S) 

The Company  To collect data from the company, to 

strengthen the empirical findings.  

(S) 
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2.6 Validity and Reliability of Evidence 

It is important that the research design establishes the quality needed to obtain a credible study. 

The researcher must be confident that the results obtained within the empirical study are true. 

(Yin 2014 p.45)  

When gathering sources for the study it is important that the evidence collected from the sources 

are valid and reliable. Using data collected from different sources could strengthen a study.  

Case studies that have used multiple sources of evidence have been rated higher in overall 

quality. The use of multiple sources makes it possible for the researcher to address a broader 

range of historical and behavioral issues. All the sources of evidence are gathered as findings 

and are the base of the conclusion. 

In order to increase the reliability of the information collected an external observer should 

follow the derivation of any evidence from the research question to the conclusion in the study. 

If this is followed the study would increase in validity and reach an overall higher quality.  

When it comes to electronic sources it is of importance to check the validly and reliability. On 

the internet there is a lot of information that can be misleading, therefor it is important to cross-

check that the sources are correct. (Yin 2014 p.108) 

Study  

In the study the sources of the evidence are of great importance and it is essential that the used 

evidence are both valid and reliable. In order to established valid and reliable literature the study 

has focus on the purpose of the study and not the source in its self. One single sources could 

lead the whole study go wrong. Multiple sources have be used, both primary and secondary, 

see paragraph 2.5.3.  

In the study both internal evidence and external evidence have been collected, see paragraph 

2.4.1. The internal evidences were control by the employees in the company. At the evaluation 

meetings they could indicate the reliability of the source. Judging the reliability of the external 

source is harder. The evidence is checked by the collector, but the reader of the report could 

derive all the external sources from the reference list.  
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2.6.1 Analysis and Discussion Techniques 

In order to make a proper analysis, the researcher must be aware of the threats to validity. (Yin 

2014 p.145) The study may encounter counterargument that can affect the result. According to 

Yin the method to disprove the counterargument is to identify all reasonable threats of validity 

and to conduct repeated comparisons.  

Induction and Deduction 

The research needs to be accurately performed without any prejudice. Different conclusions 

could be drawn from the observations found from the research. The observations could be false 

or true. In order to facilitate the establishment, the research could be induction or deduction.  

Induction means conclusions that are drawn from an empirical observation. Here the 

observation becomes findings that are supported by the theory that is already established. 

Induction is connected with qualitative types of research. It is important to note that induction 

conclusions cannot be seen as 100 percent true. For example, conclusions that are based on 

hundreds of observations can also be wrong.  

Deduction means conclusion that is drawn from logical reasoning. The conclusion must be 

logical, but it is not necessarily true in the reality. The researcher builds hypothesis from 

existing knowledge. This hypothesis becomes a subject for testing and thereby becomes 

rejected or approved. The work is also about gathering information to the operation of the 

testing. (Ghauri 2010 p.15) 

Study  

Discussion and analysis in the report are checked against the sources that were found during 

the study. The sources include information regarding the different concepts, the literature, result 

from the evaluation meeting and the result from the interview. The study comprises of both 

induction and deduction research. Evaluation meeting in the research is inductance as all the 

observations comes from empirical findings. The findings are based on information that comes 

from both within the company and outside the company.  

The consequences analysis is based on deduction research. The conclusions are based on logical 

reasoning from the interview.  

In the discussion a pattern matching method is followed. The predicted pattern is described with 

help of the literature while the empirical findings and the results will be analyzed through the 

predicted pattern. The purpose is to see if the literature corresponds with the empirical findings 

and result that was found. The discussion is about identifying the validity of what has been done 

during the study.   
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2.7 Procedure for Finding Data 

In order to evaluate the best concept certain data must be collected. The data collection was 

based on the questions below. These questions are connected to the first two evaluation criteria, 

cost analysis and customer requirement. This procedure was applied to all the five components.  

 How many details are there in every concept?  

o A concept can contain more than one detail. It is important to get it right from 

the beginning otherwise the collected data could be misleading. 

 How many production steps are there in every concept?  

o A concept can contain more than one detail, it means that one concept could 

have more production steps than another.  

 Where is the manual shifter manufactured?  

o In order to receive facts about the different concepts, it starts with manual 

shifters. Different manual shifters are designed with the different concepts.  

o The company has factories all around the world and in order to get the correct 

data and find the concepts it is important to know where the shifter is made in 

order to find the information in the data systems. 

o Every shifter has also specific customer requirements that needs to be collected.  

o The project is located from the factory in Sweden. The evaluation criteria must 

be equivalent. 

 Which materials are the component made of? 

o Different materials have different properties and price. If you change materials 

or supplier the result may be catastrophic.  

 What is the volume of each concept?  

o The volume of a given concept is important for production. They have to know 

how much material they need in order to manufacture the concept.  

 Are there any purchased details in the concept?  

o The purchased details do not need to be recalculated, the cost can be reused.  
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 Which tolerances are important to consider for every given concept?  

o Different concepts have different tolerances. How well the concept manages the 

tolerances determines the ruggedness of the concept.  

After the collecting the data a consultation was made with the different departments.  

 Consult with production in order to receive the manufacturing cost. 

 Consult with assembly in order to receive data for each concept.  

 Consult with logistics to find out the storage cost. 

 Consult with calculation in order to receive the right customer requirement.  

After the consultation the data was collected and compiled in a presentation. See paragraph 

“Evaluation Meeting 2.8”.  
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2.8 Evaluation Meeting  

Things needed to arrive at a decision. 

 Facts (see paragraph 2.7)  

 Presentation of the facts 

 Proposal 

 Discussion    

For every component an evaluation meeting took place. The purpose of the meeting was to 

decide which of the concepts are going to be made as standard building blocks. The persons 

invited were from production, calculation and design. Designers from USA and China were 

also invited. They participated over the phone.   

Before the meetings started a presentation was created for each component and presented to all 

the participants. Sufficient help was provided by the supervisor from the company. A proposal 

that was thought to be the best concept to become SBB was presented and discussed.  

The meetings were long. They were critical too. It is very important that the decision becomes 

right. Once the decision had been taken the presentations were updated. When all the 

presentations were finished, and all received a decision, they were placed in their information 

system so more people could take part in the decisions. 

2.8.1 Reflections 

The best meetings are when everyone can be in the same room, but this was not possible. As 

there were designers from other countries participating on the phone. The difficulty with phone 

meetings is that the interaction between the participants is not that easy. It is important for the 

project that everybody’s opinion is taken into account. Otherwise the implementation of the 

Standard blocks cannot be established.  
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2.9 Research Ethics 

It is of importance when conducting a research to establish research ethics. When research 

involve human participants specific ethical considerations arise. The author of the report must 

conduct the study with special care and sensitivity. Throughout the study following ethics have 

been followed. (Yin 2014 pp.78) 

 All persons who have been involved in the research have given their consent. This has 

been obtained by letting them know the contents of the research. All persons have a 

volunteer freely in the research.  

 All persons who have participated in the research have been protected from any harm, 

to them especially and socially.  

 In the research have all deception been avoided.  

 All persons who have been involved in the research could protect their privacy and 

confidentiality. During the research the participants were not put in any undesirable 

situation.  

 All persons who have participated have been selected equitably. No groups have not 

been excluded or unfairly included in the research. (National Research Council, 2003, 

pp. 23-27)  
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3. Literature Review  

In order to establish good facts about modular design the paper builds up knowledge from 

several research sources, such as books, academic papers and journals. The approach is to 

summarize the facts and give a good insight about modular design and how modular design 

relates to a modern industry.    

3.1 Introduction 

Based on the purpose of the study, information regarding modular design is of importance. 

Chapter 3.1 explains the foundation of modular design i.e. the important elements of a modular 

design. 

Over the last two decades product modularity has increased in industrial products. The 

methodology has shown many advantages such as increased diversity of product, shorten 

development and increased reliability. (Gershenson, Prasad, Zhang 2003 p. 295) Companies 

use modular design in order to be more competitive in a rapidly changing market, while driving 

cost-efficiencies internally. (Eager, 2010 p.2)  

3.1.1 What is Modular design?  

Modular design is a methodology where a complex system or a product is composed of 

independent modules. Each module is structured independently, like blocks, but together the 

modules work perfectly. Modularity facilitates the standardization of components and increases 

the product variation. (Gershenson, Prasad, Zhang 2003 p. 295) The effectiveness of a 

“modularization” is dependent upon the criteria used in dividing the system into modules. 

(Parnas 1972, 1053) 

In complex systems such as neural science, artificial intelligence or industrial engineering, 

modularity is a concept that has been proven to be useful. Complex systems entails myriad of 

activities that needs to be coordinated designed and managed. (Baldwin, Clark 1999, p.63). 

Modularization includes design decisions, such as parameters and design architecture must be 

made before the work on independent modules can begin.  

A modular design will: 

1. Shorten developing time - separate groups could work on different modules at the same 

time. 

2. Product flexibility – a change could be made on one module without changing nearby 

modules. 

3. Comprehensibility – it is possible to study one module at a time. (Parnas 1972, 105) 
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Three different ways to introduce-define modularity: 

1. Modularity is a special form of design, which intentionally creates a high degree of 

independence or ‘loose coupling’ between component designs by standardizing 

component interface specifications.  (Sanchez and Mahoney 1996, p.65). 

2. Modularity is a design strategy that avoids creating strong interdependencies among 

specific components (modules) within the product. A module can be seen as a group of 

components that can be removed from the product non-destructively as a unit. (Bask 

2009, p.362)  

3. Modularity is a very general set of principles for managing complexity. By breaking up 

a complex system into discrete pieces—which can then communicate with one another 

only through standardized interfaces within a standardized architecture—one can 

eliminate what would otherwise be an unmanageable spaghetti tangle of systemic 

interconnections. (Langlois, 2000, p.19) 

 

3.1.2 Complex Systems 

Complex systems exist all around, for example in the nature such as the ecosystems. It exists 

in humans, because they are constructed with mechanical, intellectual, organizational and social 

systems. (Langlois, 2000, p. 20)  

A complex system consists of a number of parts that interact in a non-simple way. The 

complexity lies between the interactions of the different parts. The nature and the magnitude of 

these interactions are not known. The unknown knowledge of a complex system could make a 

small change in one system into a large problem. The interaction could be discovered late into 

the project and therefore have serious consequences for the overall system performance. 

(Ethiraj, Levinthal, 2004 p.161)  

A complex system can be more flexible and manageable, one way is to reduce the number of 

distinct parts and group them into different elements. It can be handled by hiding elements 

within or implement smaller number of subsystems. (Langlois, 2000, p. 21) By using modular 

design, the development of complex systems could be easier to manage. (Ethiraj, Levinthal, 

2004 p.159) 

Complex systems does not only include the design of system, but also the organizational design 

decisions like division of labour between people, departments, geographic locations, the culture 

of the organization and the independent activities of the organization. (Ethiraj, Levinthal, 2004 

p.161) 
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3.1.3 Decomposable or Non-decomposable  

A complex system could be decomposable or non-decomposable. In modular design a complex 

system needs to be decomposable. Problems with complex systems can be compared with the 

interdependency that can exist within organizations and social systems, the interaction among 

parts as a matter of information transmission or communication.   

An organization must portion the tasks in a developing project between different research and 

development teams. It could create a decomposition problem and order to solve the problem 

there must be one or several persons that takes responsibility on the interdependencies among 

various tasks the project comprises. If the organization or a project is structured in a non-

decomposable way the interdependency will be high and results in each development team need 

to constantly receive and use information about what all the other development teams are doing. 

Non-decomposable system have high communications cost and if the system is very complex 

the communication among workers will eventually outweigh the benefits of the division of 

labour as more and more workers are added to a project. (Langlois, 2000, p. 21) 

3.1.4 How to solve a non-decomposable system?  

In order to solve the problem the project could establish information hiding. It means hiding 

information that is not needed for the whole developing team. A decomposable system will be 

reached if the system is turned into modules and the system consists of viable design rules and 

hidden design parameters.  

The viable design rules consists of four parts:  

 Decide a functional architecture. 

 Decide an interface where the different modules interact with each other.  

 Establish a standard test to confirm the performance of the modules. 

 Share and communicate the viable design rules.  

By contrast the hidden design parameters are captured within the modules and they should not 

be communicated beyond its on module. (Baldwin, Clark 1999, p.77). 
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3.2 Product Architecture 

In the study five different components are examined. Based on the purpose of the study is it 

important to know how a product or a system could be structured. The knowledge is good to 

know when discussing modular design. Chapter 3.2 explains two different product architectures 

preferred in modular design.  

When developing a new product or a system it needs to be structured with proper architecture. 

The functions of the product need to be allocated to physical components. (Ulrich, 1993, p.422) 

(Baldwin, Clark 1999, p.63) One of the most important key activities of any industrial product 

development activity is determining the product architecture. (Dahmus, 2001, p.409) 

Product architecture is an element that allocates functions of a product to physical components. 

The right product architecture can be the key driver to have a successful manufacturing firm. 

(Ulrich, 1993, p. 421) This element is most relevant to the R&D department, because the 

architectural decisions are often made during the early phases of the innovation process where 

the R&D function plays a leading role.  

The definition of product architecture is:  

1. The arrangement of functional elements 

2. The mapping from functional elements to physical components 

3. The specification of the interfaces among interacting physical components. (Ulrich, 

1993, p.420) 

In order to design a good product architecture the following four general types of objectives 

must be considered:  

1. Traditional market variance – How flexible should the product be in order to manage 

market variance? 

2. Usage variance – How changeable could the product be after the customers have bought 

the product? For example could the product shift from one customer to another?  

3. Technology change - How often should the product to be updated? 

4. Design for X - Which critical factor need to be considered when it comes to design, 

production, supply and lifecycle, for example customer requirement? (Dahmus, 2001, 

p.410) 

Companies can choose from two different directions when choosing product architecture. It can 

be integral or modular architecture. Both have their advantages and disadvantages during a 

product development.  
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3.2.1 Integral Architecture  

Integral architecture means that one single component has several functions. It is a non one-to-

one mapping. If a change is made in the system or in the product an integral architecture requires 

changes to every component. In an integral architecture different components have a closer 

relationship and are highly influenced by each other. (Ulrich, 1993, p.421). 

3.2.2 Modular Architecture  

Modular architecture means that one single component is implemented for each function. The 

architecture exhibits a one-to-one mapping. If a modular product needs to be changed, every 

function of the product can be changed independently. (Ulrich, 1993, p.422). A product module 

is both a subsystem within the product and a separate function.  The ideal architecture is when 

different functions of the product are divided into practical and useful modules. Properly 

designed modules could be easily updated, produced to offer a wide market variety, easily 

removed as they wear, and easily be swapped to gain added functionality. (Dahmus, 2001, 

p.410) 
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Figure 3.1 Description about Product Architecture (Ulrich, 1993). 
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3.2.3 Different types of Modular Architecture  

Modular Architecture could be divided in three different sub-types:  

a.) Slot 

b.) Bus  

c.) Sectional 

Slot is an architecture where the interfaces between the components are different. The various 

components in a product cannot be interchanged. E.g. Automobile radio. The radio has exactly 

one function and the interface of the radio differ from the other components in the vehicle.  

Bus type architecture, has a common bus where the physical components are connected with 

the same interface. An example of bus type architecture is personal computer where several 

different units could be connected to one computer.  

Sectional architecture is the type where all interfaces are of the same type. Each of the 

components can connect to each other via identical interfaces. For an example, the sectional 

sofas or office partitions. The customer can choose from the different components they want 

and assemble them to a complete product. (Ulrich, 1993, p.424) 

 

Figure 3.2 Module Architecture (Ulrich, 1993) 
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3.3 Modular Application Consideration 

The purpose of the study is to evaluate the different concepts in each component and develop 

standard building blocks with modular design. In order to use modular design there are several 

pre-steps that must be taken into account. Chapter 3.3 explain 5 different pre-steps. 

Modular thinking has spread out in different industries. The reason why organizations apply 

modular design could differ in various ways. One factor could be the industry or the need of a 

strategy, organizational structure, product architecture etc.  

Before a company can implement modular design into products they have to decide when to 

implement the design.  There are three different pre-steps to consider.  

1. When in the design process to consider modular alternatives? 

2. How to target individual product for modular design? 

3. To what extent should a design be made modular? (Eager, 2010 p.16) 

4. Which are the Life Cycle Costs? 

5. Which are the Design and Development phase Costs?(Fixson 2002 p.88) 

3.3.1 When in the design process to consider modular alternatives? 

Each product undergoes a product development process, see figure 3.3. The different steps in 

the process are necessary in order to be able to sell a product. In the fourth column “Determine 

feasible design alternatives” the manufacturing, engineering, project management and 

marketing team needs to discuss and decide the design possibilities. It is here the design team 

must decide if the project should be controlled by modular design or not. The outcome of the 

discussion will be design architecture and design parameters.   

When developing a new product the process could be expensive. It requires a high level of 

internal collaboration to provide what the customer needs. The new product may contain 

components that are elsewhere in the company’s products portfolio. In the fourth column the 

process ensures that the design of the product can be made modular and meet product 

functionality and customer requirements. To be consistent the R&D department must choose 

project that can apply modular design. (Eager, 2010 p.16)  
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Figure 3.3 Design Process (Eager 2010) 
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3.3.2 How to target individual product for modular design 

A company could potentially design any product to be modular, therefore is it important that 

the company is selective when it comes to first piloting modular design. Modular design 

involves re-design. If that process could be made simpler the company could earn money and 

time. To reach the benefits and the advantages from modular design the company should 

consider some statement when selecting products to modular. 

Design Architecture 

1. Common Components: Products that have simpler design and high number of components 

in common should be prioritized to modular design. This is beneficial because the company 

will save both time and cost to reuse the combination between the products. It is important to 

take care of the knowledge that is in-house, because it entails low risk while utilizing existing 

knowledge.  

2. Platform Infrastructure: Products that have the same initial position, platform infrastructure 

should be prioritized to be modular design. This enables the development becomes simple and 

quicker. Products that consist of wholly integrated products could have low priority.  

3. Non – Client- Facing Modules: There are components in a product that the customer could 

not see. Product that could be modular without changing the outward appearance or 

functionality should be prioritized. The experience from the customer would be the same, but 

the company can benefit from cost-efficiencies.  

Production Processes 

4. Ability to Leverage Existing Production Process: Products that have a similar assembly and 

production lines should be prioritized. The benefits would be that the company will receive 

improved utilization of manufacturing.  

Demand Consideration 

5. High Volume. Products that can reach high volumes should be prioritized. The benefits 

would be low manufacturing cost over time. Products that have low volume will not cover the 

cost it will generate to implement modular design. (Eager, 2010 p.17) 

3.3.3 To what extent should a design be made modular? 

The extent to make a product modular has to consider many factors. Companies see many 

benefits to change from integral design to modular design to gain cost-efficiencies. The focus 

may be on technical efficiency and reliability. But it also important to consider the impact 

modular design will face on the customer and other functions.  
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A company must have a good relationship with their customers. The customer must approve 

the product otherwise the company will be in trouble.  The company must satisfy the customer’s 

needs. It is important to understand the customers and their needs. Moreover, the relationship 

between the customer needs and the function of the product means a lot when it comes to the 

quality of the product. (Bergman 2012, pp. 40) 

Modular design could be divided into client-facing or non-client- facing modules. Client-facing 

modules have a direct impact on the customer's needs, due to the visible functionality. Non-

client-facing modules does not a directly impact on the customer, the functionality is hidden in 

the modules.  

The benefit with non-client modules is the degree of modularity does not need to be limited. 

The company can design the modules to reach higher cost savings. The client modules need to 

align with the customer needs and at the same time be cost-efficient. 

Exactly how a company modularizes their products can differ, it all depends on the technical 

knowledge, existing components, materials available, know-hows etc. The choice should 

balance between the cost saving, market, customer, customer requirement, manufacturing.  

Before finalizing a modular design the different modules could go through a cross-functional 

impact analysis. The different modules will be checked against different criteria, such as quality 

risk, engineering risk, procurement risk, manufacturing risk and marketing risk. The module 

that receive the best outcome, would be the perfect fit to be modular design. (Eager, 2010 p.18) 
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3.3.4 Which are the Life Cycle Costs? 

When developing a new product or system they go through different phases, from idea to 

finished product. The general phases are: Design and Development, Production, Use and End 

of life. In every phase there are different processes and activities that perform an event on the 

product. Each of these processes and activities creates cost.  

Table 3.1 Life Cycle Cost (Fixson 2002) 

Design & Development Production Use End-of-Life  

Concept Design Manufacturing System 

Design 

Operation Disassembly Process 

Design 

Preliminary Design Manufacturing System 

Production 

Maintenance  Disassembly Process 

Production 

Detail Design Launch Repair Disassembly  

Prototyping  Purchasing External, Other…. Disposal 

Data maintenance Manufacturing  External, Other…. 

Project Management Assembly   

External, Other…. Testing   

 Distribution   

 External, Other…   

 

From different activities various costs occur. When doing a cost analysis it could be hard to 

decide which costs to include and which to exclude. In order to receive that information it is 

important for the organization to localize the life cycle cost. The life cycle cost profile depends 

on the length of the product’s life. Some products could have a total lifetime of several decades 

and have total life cost of billions of dollars. A product that has long lifetime may need 

maintenance and support. While a short lifetime product does not need support at all. Secondly, 

cost ownership; some of the costs associated to the product do not necessarily determine who 

has to bear them. For example, market dynamics, level of competition or institutional 

environment. (Fixson 2002 p.88) 

  

Design & 
Development 

Production Use End-of-Life
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3.3.5 Which are the Design and Development phase Costs?  

In the first phase namely Design and Development an idea of a product launch could be 

established. The phase includes conceptual and preliminary design, detailed design and 

prototyping, testing and support functions such as data maintenance and project management.  

Product development is in general measured against: product quality, development lead-time 

and cost. The resources consumption and the cost of product development is often linked to the 

product architecture. The main factors to consider are: 

 The task structure during the design process. 

 Organization structure mirror in some extent the product architecture. 

 The number and size of engineering design teams, the type and frequency of their 

interactions,  

 Communication within the team and between teams.  

Time compared to cost depends on two different aspects; firstly, it depends on a number of 

market parameters; Second the ratio between revenue and cost. For example, a company that 

operates in fast markets, value a product architecture that reduce time-to-market.   

When decomposing the product into subsystems, modules and components, the design 

efficiency depends upon the interactions between the modules.  If the interaction between the 

modules is low the development team can work more independently with each module. Time-

to-market may also decrease due to many of the modules could be developed parallel to each 

other. (Fixson 2002 p.89)  
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3.4 Standard Component Sharing 

Based on the purpose of the study standard building blocks are going to be developed. It is of 

importance to know the fact concerning standard component sharing. Chapter 3.4 explain the 

cost and quality concerns of standard component sharing.  

In many industries product variety has increased. One way to handle the situation is to establish 

standard components, where the same version of a component is used in many products. There 

are many benefits when it comes to standard component sharing. The decision to use standard 

components is linked to issues of cost, quality, performance, and organizational structure. 

(Fisher 1999 p.298)  

3.4.1 Cost  

When creating a new project or product the organization must decide how big of an investment 

is needed. In order to offer the customer a new product the company needs to design, 

manufacture and test the product. The development process differs when comparing a non-

standard component with a standard component.  

The investment cost for non-standard components over time will increase due to the uniqueness 

between every non-standard component. The uniqueness arises because of the difference in the 

components design, function and implementation. The investment cost of a standard component 

will decrease over time. Standard component sharing uses the same tools and testing equipment.  

Standard component sharing reduces the cost of product development and the required 

production investment associated with a new product. 

The standard component sharing cost in production could increase or decrease. A shared 

component may be produced in high volume units and lead to a lower unit cost in the production 

process. A standard component compared to a single component is designed differently in order 

to perform adequately with other products. The shared component has different demands, 

therefore could increase the unit cost over time. The single component is designed only for one 

unique application and has therefore only one cost at one time. Between the both components 

exist a variable cost of production see figure 3.4. (Fisher 1999 p.299) 
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Beside variable cost of production firms also has system cost of production, distribution and 

after-sale support. The cost that is connected to system cost is quality assurance, procurement 

and spare-parts inventory. The cost increases by the number of unique parts, therefore lead 

standard component sharing to reduce system cost. (Fisher 1999 p.299)  

3.4.2 Quality  

Standard component sharing may receive higher quality and performance compared with non-

standard component. The reason is due to the increased volume that comes from component 

sharing. The enhanced quality and performance comes from learning and quality improvement 

over time. The component becomes justified and refined. The performance increases due to the 

shared component need to be design in order to meet the performance requirements for many 

different products. The requirements needed are often higher than what is necessary for non-

shared component. (Fisher 1999 p.299) 

  

Cost   

Time  

Cost   

Time  

Non- Standard Component  Standard Component  

Figure 3.4 Cost/ Time Component 
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3.5 Advantages and Disadvantages of Modular Design  

One of the purposes of the study is to analyse the consequences of the implementation of SBB. 

Modularity has both advantages and disadvantages. When it changing from integral to modular 

architecture the organization needs to know the risks and the disadvantages. Chapter 3.5 explain 

the advantages and disadvantages an implementation of modularity will generate in an 

organization. See figure 3.2 for a summary.  

3.5.1 Advantages 

The research and development processes become shorter when existing knowledge can be used. 

The reliability increases, and thus every individual module is tested more often and problem 

areas are identified. With time, the system will be more robust, due to improved modules and 

interface.  The modules could be reduced in new projects and that will strengthen the economics 

of substitution. Reuse of both the design and material knowledge will save money and time. 

Modularity increases diversification of product lines. This enables the number of components 

to decrease, number of potential products variations to increase and it creates more diverse 

product portfolio. (Eager, 2010 p.10) Both engineering and operational efficiencies have shown 

an improvement in standardization. The efficiency from engineering comes from the reduction 

in design and the possibility to re-use the design. The efficiency of operation comes from 

improvement of through reduction in the number of set-up. (Collier, 1982 p.1303) 

Manufacturing in the organization will also feel the advantages. The number of components 

will decrease and that enables the organization to reduce redundant assembly lines. Due to less 

components and standardization the changeover cost and the number of tools required for 

production will be reduced because of higher volume.  Shared components but in different 

product lines enables the organization to use the same manufacturing processes. The modules 

can be assembled independent to each other; which enables more agile and flexible resource 

planning. (Eager, 2010 p.10) The investment cost that is connected to manufacturing will be 

reduced. Tooling, engineering, testing and support are all reduced by using standardized 

components. (Fisher 1999, p.299) 

By reducing the number of unique components required in design also reduce the inventory of 

spare parts that are required. The consolidation also leads to simpler stock keeping and 

inventory management as there are fewer product categories to manage. The supplier 

relationship will be improved because modularity with enhance smaller supply chains with 

higher volumes. The advantages are higher trade credits, prolonged payment deadlines and 

better pricing. The suppliers can also be a source, because they can create self-contained 

modular units. (Eager, 2010 p.10) Modular design enables cost reduction, due to economies of 

scale. Fewer unique components result in inventory reduction and reduction in forecast errors. 

(Jacobs, 2007 p. 1048)  
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The marketing and sales has also advantages when comes to modularity. Modularity increases 

customization: the modular products can easily be customized by switching different 

components between product lines and interface. Over time, the company will create the “next-

generation” of modules. The new features could be used in existing solutions or be used in a 

premium product lines. Due to fewer components and separated modules it enhances quicker 

servicing and repair. The sales process will become simpler, because the complexity in the 

product design will decrease and make it easier to have a good sales pitch. (Eager, 2010 p.10) 

Modular design can group components into easily detachable modules such that they can be 

easily re-used or re-manufactured. Therefore, modular design could be designed into 

sustainable design. (Gershenson, 1997, p.2). 

 

3.5.2 Disadvantages  

Modular design and modular system are more difficult to design than comparable 

interconnected systems. Developing a modular design needs a high degree of knowledge of the 

product and nearby processes of the product. The design must be controlled by design rules in 

order functions as a whole product. These rules need to be approved in advance. Problems that 

occur if the rules are not correctly made are that modules could be incomplete or imperfect 

when the modules come together and integrated as a whole. (Baldwin and Clark, 1997, p86)   

When changing from the existing system to a modular design it will have a higher initial 

investment. It takes time to change from one system to another. It can be cost in-effective if it 

is not made correctly. It is hard to see the direct link between investment and return, because 

visualizing and predicting the possible return and benefits of such an investments is done 

speculatively. 

In an integrated design, the product specifications are only based on customers’ need. In a 

modular design both customer needs and cost-efficiencies is controlling the product 

specifications. The problem could be that the organization becomes too internally focused while 

searching for cost-efficiencies and loses sight of customer’s needs. If the problem is present in 

the organization it can lose market share and revenue.   

When changing into modular design the organizations internal processes needs to be 

restructured in order to work correctly. To avoid coordination complexity the organization need 

to assign clear ownership and responsibilities. If the organization lacks cross-unit collaboration 

(Post-implementation) it can cause, 1) Duplication of processes, 2) Inconsistency across 

product specification, purchases orders and manufacturing plans, and 3) Incongruous interfaces 

across business units. If the processes are not looked over the product can suffer from quality 

and stability standpoint.  

  



38 

 

Organizations that have decided to move on to modular design need to alter their supplier’s 

base. Modularity enables more unique components and thereby a closer relationship with the 

suppliers. When the organization decides to move on to a new supplier, the organization can 

experience delays, incorrect specifications, and poor material quality. To obtain a good 

technology expertise the organization may have to trust a supplier. The organization must also 

share information and technical expertise to ensure that the supplier delivers according to 

customer requirement. It is a difficult balance between information sharing and still keeping it 

competitive.  

In order to gain all rewards of modularity, modular design needs to be applied consistently over 

all product lines. It could mean that products designed by modular design would be cheaper to 

produce through integrated design. Certain products can then be less competitive. The 

organization also needs a broad set of skills within technical understanding in order to identify 

modular components across the product line.   

Modular design means that the competitors have advantages when it becomes easy to see the 

technologies that are employed in every module. Therefore is it important that the organization 

prevent competitors by increasing their patent documentation. (Eager, 2010 p.12) 
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3.5.3 Summary  

Table 3.2 Summary of the advantages and disadvantages of Modular design 
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4. Empirical Study 

4.1 Introduction 

The following chapter presents the facts and the results that were generated through the 

identification process. The purpose of this chapter is to give a detailed description of the 

presented subject.  

Chapter 4 present at first general facts how a manual transmission and a manual shifter works. 

Secondly the chapter present the facts regarding the different components and their concepts. 

At the end the different evaluation criterias are presented: customer requirement; cost analysis 

and non-measureable criteria. Due to the confidentiality agreement no measured values are 

going to be presented, such as weights, volumes, diameters, etc., or collected data, such as 

material, cost elements, etc., or specific customer requirements, such as tolerances.  

The customer requirement, together with the cost analysis and the non-measureable criteria 

creates the evaluation process. The customer requirements gives information’s about the 

performance the different components have. The cost analysis analyzes the different cost items 

for each design concept. The non-measureable criteria analyzes each concept opportunity to be 

modular units.  
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4.1.1 Standard Transmission 

To get a simple overview on how a manual transmission works, the book “Vehicle Powertrain 

System: Integration and Optimization” by Crolla, David Mashhadi, Behrooz are used. The 

purpose of the overview is to create an insight on how the technique works. The knowledge is 

good to know in order to understand the technique of a shifter in chapter “4”.  

The purpose of a vehicle transmission is to transfer the engine power to the driving wheels of 

the vehicle. A car needs a transmission to work flexibly. Every engine has a maximum speed 

and torque. Changing gear of the transmission makes the engine perform at its best. The 

transmission matches the best speed with the best torque. The gears allow the engine to stay 

below redline of performance while the car speeds up and down.  

 

Figure 4.1Manual Transmission (HowStuffWorks 2003) 

The figure 4.1 describes a simple standard transmission with the essentials components. 

Traditionally vehicles are equipped with gearboxes and differentials. The function of a 

differential is to provide a constant torque and to split the power for the left and right wheels. 

The function of the gearbox is to provide different torques from the engine to the wheels for 

different driving conditions.  

Manual transmission is still very popular due to their low cost, simplicity and high efficiency. 

The manual transmission is in its nature the most efficient transmission. The efficiency depends 

on the driver’s ability to operate the manual shifter.  

The green shaft from the engine (See Fig. 4.1) is connected with the engine through the clutch. 

The function of the clutch is to connect and disconnect the transmission with the engine. When 

the engine and the transmission are connected the green shaft and green gear run with the same 

speed as the engine.  When the clutch is depressed the engine is disconnected with the 

transmission. It allows the engine to run even if the car is standing still. The red shaft is 

connected with the green shaft through the gears this ensures that the whole transmission runs 

with the same speed as the engine. The purple device is called collar. Its function is to transfer 

the given gear from the shifter to the transmission and connect one of the blue gears to the 

yellow shaft. One collar can go from one side to another, example from 1 to 2. (Figure 4.1) 

(Crolla 2011 p.263)  
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4.1.2 Standard Shifter  

In order to have a functional manual gear system the transmission needs cables, a shift tower 

and a shifter, see figure 4.2.The shifter controls the movement from the user. The cable transfers 

the movement from the shifter to the shift tower. The shift tower transfers the movement from 

the cables to the right collar, see previous paragraph 4.1.1.  

 

The main focus of the project is the shifter therefore the report will not cover a deeper 

description on the cables or the shift tower. The main function of a shifter is to manage two 

directions – select and shift, see figure 4.3. In order to choose a gear the user needs to select 

and then shift. The select direction determines which of the collars to manage the gearing. The 

shift direction determines which of the blue gears the collar will choose, see previous paragraph.  

 

Shifter 

Cables Shift Tower 

Figure 4.3 Manual Shifter  

Figure 4.2 Manual Gear System  
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4.2 Components 

A shifter consists of various assembled components and some of the components are more 

complex than others. The main components in a shifter are: knob interface, select shaft bearing 

and locking, reverse block, cable interface, stopper interface, pivot ball, bearing, bushing, select 

centering and vehicle fastening. All the components are not concluded in the project SBB, it is 

only the last five: pivot ball, bearing, bushing, select centering and vehicle fastening, see figure 

4.4. 

In order to receive a deeper understanding of how a shifter functions, the following paragraphs 

will describe, in more detail, how the various components work. Within each component, there 

are several concepts that are described. It is the different concepts in the component that are 

evaluated against each other, customer requirement (performance) against cost and the non-

measurable criteria.  

 

 

 

Pivot ball  

Bearing   

Vehicle Fastening 

The connection 

(bushing) between 

the select finger and 

the select lever. 

Select Centering  

Figure 4.4 Manual Shifter 
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4.3 Pivot Ball 

The main function of the pivot ball is to move the lever in the two directions namely “select” 

and “shift”. Its function is to act as a ball joint to make the shifting smooth and effective. The 

pivot ball is often moulded on the lever, see figure 4.5. There are different solutions to create a 

pivot ball. In the construction it is important to consider its material, tolerance, surface 

roughness and the profile of the surface. The pivot ball needs some sort of bearing in order to 

function. The pivot ball is controlled by the user and it is the user that decides if the lever moves 

in the direction of select, shift or both. Gears are selected by manipulating the lever. Described 

below are five different pivot ball solutions. 

 

4.3.1 With cut outs and damped 

The pivot ball consists of two separate pieces, an inner part made of rubber and an outer part 

made of plastic, see figure 4.7. The function of the concept is to control and damp the free-play 

that can occur between the pivot ball and the bearing. The two pieces become mounted on the 

lever with help of bricks and pins. The outer part functions as pivot ball against the bearing.   

Pivot Ball 

Lever 

Figure 4.5 Gear Lever Figure 4.6 Shifter in different directions 

Figure 4.7 Pivot Ball - with cut outs and damped, left: inner 

part, right: outer part 
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4.3.2 Double Over Moulding 

The pivot ball in this case consists of two different mouldings and each moulding is made of a 

different material, see figure 4.8. The reason for having two different mouldings is because of 

the shrinkage. After production the material is still hot and when it cools down it shrinks. If 

only one kind of material were used the shrinkage may be uneven which can lead to that the 

ball does not get a round a shape and therefore does not meet the requirements like tolerance, 

surface roughness or profile of the surface. The moulding is on the gear lever.  

4.2.3 Single Over Moulding 

The pivot ball is consists of one over moulding, see figure 4.9. The solution differs from the 

other moulding solutions, because the material has better shrinking conditions. The material 

does not shrink when cooling down after production.  

4.2.4 Over Moulding with Insert Sphere 

The pivot ball in this case consists of one separate piece together with one over moulding, see 

figure 4.10. The separate piece is inserted on to the lever and in order to fix the sphere an over 

moulding takes place. The separate piece functions like a sphere and it replaces the first 

moulding that is necessary in the “double over moulding”. The function of the over moulding 

is to meet the customer requirements.  

Figure 4.8 Double Over Moulding. Left: first moulding 

Right: second moulding  

Figure 4.9 Single Over Moulding 

Figure 4.10 Over Moulding with Insert sphere. Left: separate piece. Right: over 

moulding 
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4.2.5 Single over Moulding with cut outs 

This pivot ball consists of one moulding and therefore only one material, see figure 4.11. The 

material is moulded on the lever. In order to avoid the shrinking the pivot ball is designed with 

cut out. The cut outs makes the material solidify in a better way and can maintain the roundness. 

 

  

Figure 4.11 Single Over Moulding with cuts out 
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4.4 Bearing 

The main function of the bearing is to control the movement of the pivot ball. The bearing must 

keep the pivot ball stable, otherwise a gap or ‘free-play’ can be created between the pivot ball 

and the bearing. Friction is also an important requirement. The bearing cannot be too stiff 

otherwise the lever could not be moved. If free-play or friction is not correct the user could feel 

an unstableness and that can result in an impaired driving and experience. 

The bearing could be a separate part or be connected to the house. In company there are different 

technical solutions. Every solution is different and has their unique features. In the construction 

of a bearing it is important to consider factors like variation in friction, free-play, wearing, NVH 

requirements, abuse load and flexibility in the gripping point.  

4.4.1 Housing + Cover + Screws  

The bearing consists of one separate piece together with four screws, see figure 4.12. The piece 

with help of screws are screwed on the house. Its function is to lock the pivot ball inside the 

house so that the pivot ball does not snap out.  

  

Figure 4.12 Housing +Cover +Screws 
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4.4.2 One Piece Plastic Bearing 

The bearing consist only of one part that is clicked onto the pivot ball then inserted into the 

house, see figure 4.13 The solution has a large contact surface with the pivot ball, therefore is 

it important that the whole pivot ball has good surface conditions. When constructing is it 

important to consider the material, because of the slippage that can occur between the bearing 

and the pivot ball.  

4.4.3 Two Piece Plastic Bearing 

The bearing is constructed with different layers to keep the pivot ball in place. The bearing 

could be anywhere from two to several pieces. The main function is to control the properties 

between the bearing and the pivot ball. The different layers enables better control of the 

properties. “Two piece plastic Bearing” solutions. See figure 4.14.  

  

 

 

Figure 4.13 One Piece Plastic Bearing 

Figure 4.14 Two Piece Plastic Bearing 
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4.5 Bushing 

The bushing is more a function than a separate part; this is because the bushing could be 

constructed in different ways, see figure 4.15. The function enables the connection between the 

select finger and the select lever. This function is important because it transfers the force from 

the lever to the select lever. The bushing enables the select movement. The connection must be 

strong in-order to handle the forces involved. The bushing is dependent on the shape of the 

select finger. The select finger could be straight or turned.  

4.5.1 Ball Socket  

The concept consists of one single piece and the piece is mounted on a turned select finger, see 

figure 4.16. The ball socket creates the connection between the select lever and the select finger. 

The ball socket together with the turned finger functions like a ball joint.  

4.5.2 Over moulded Select Lever 

Instead of an over moulded select finger, the concept consist of an over moulding located on 

the select lever, see figure 4.17. The turned select finger is directly connected with the select 

lever by the over moulding. The over moulding function is to act like a bearing. Together with 

the turned select finger and the over moulded it works like a ball joint.  

Figure 4.15 Bushing  

Figure 4.16 Ball Socket  

Figure 4.17 Over Moulded Select Lever  
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4.5.3 Over moulded Select Finger Ball Joint 

The concept has the same function like the ball socket, but instead of a separate piece the 

function is moulded on a straight select finger, see figure 4.18. The over moulding on the select 

finger becomes a ball joint which connects to the select lever.  The ball joint gets directly 

connected with the select lever.  

4.5.4 Over moulded + Bushing 

The concept consists both of an over moulding and a bushing. The concept is a mix of the 

concepts “ball socket” and “over moulded select finger ball joint”, see figure 4.19. The over 

moulding creates a ball sphere on the straight lever and then the ball socket is mounted on the 

ball sphere.  The function is the same as the ball socket and the over moulded select finger, but 

the concept has a straight finger.  

  

Figure 4.18 Over Moulded Select Finger Ball Joint 

Figure 4.19 Over Moulded + Bushing 
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4.6 Centering 

The main function of the centering is to spring back the force that is created when moving the 

lever in the direction “select”. The centering also works as a resistance tool that ensures the 

select movement to happen correctly. Centering consists of four parts; the spring, two different 

spring stops and the attachment point of the spring. The spring could be constructed on the 

house or on the lever. For different concepts they are constructed in different ways. In the 

construction it is important to consider free-play and NVH requirements.  

4.6.1 Select Finger Housing 

In the concept “Select finger housing” is the spring connected to the shift house. The two 

different spring stop, the spring and the attachment point of the spring are constructed alongside 

the shift house of the shifter. At the company there are different “Select finger Housing” 

solutions. See figure 4.20 to see one solution.  

4.6.2 Select Lever Housing  

The concept “Select lever housing” has the same function as the “select finger housing”. The 

main difference is that the spring stops and the attachment point of the spring are located on the 

select lever instead. At the company there are different “Select Lever Housing” solutions. See 

figure 4.21 to see one solution.  

Figure 4.20 Select Finger Housing 

Figure 4.21 Select Lever Housing 
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4.7 Vehicle Fastening 

The main function of the vehicle fastening is to fasten the shift-house in the car. When 

constructing the component it is important to consider if the solution should be dampened or 

un-dampened. When the car is in movement, vibration may occur and that can affect the 

function of the shifter. If the vibration is too strong it could be good to have a dampened solution 

in the shift-house. In many cases the shifter has to adjust to the car and not vice versa. The 

different concepts consist of one up to three parts.  

4.7.1 Dampened /Un-dampened 

The dampened concept has three different parts. The material is of big importance, because it 

is the material that creates the dampened interface. The dampened solution is more elastic and 

manages the vibration that could come from the car. See figure 4.22 to see one concept. 

The un-dampened concepts are often consisting of only one part and the difference form the 

dampened is that the materials are stiffer. The ability to withstand vibration is low. Some 

customer requirements don’t demand dampened vehicle fastening, therefore the un-dampened 

concept is used.   

 

4.7.2 Dampened/ Un-dampened with cool fit joint  

The concepts dampened and un-dampened with cool fit joint works exactly as the concepts in 

the previous paragraph, what differentiates them is the cool fit joint. The cool fit joint functions 

like a screw. It is the cool fit joint that fastens the shift-house in the car. Some customer 

requirements require this function. See figure 4.23 to see one concept. 

 

Figure 4.22 Dampened /Un-dampened Vehicle Fastening 

Figure 4.23 Dampened/ Un-dampened with cool fit joint 

Vehicle Fastening 



53 

 

4.8 Evaluation Criteria 

The purpose of the project SBB is to develop Standard building blocks. In order to proceed, 

each of the component concepts needs to be evaluated against each other.  In total there are five 

components and that result in five evaluations process. In every evaluation process the 

components concepts are being evaluated against three groups of criteria: customer 

requirements, cost analysis and non-measureable criteria.  

The company has no own standard requirements for their shifter, the requirements comes 

directly from their customers. The cost includes a structure of material cost, labour cost and 

tool cost. The non-measureable criteria’s are structured during the evaluation process.  

4.9 Customer Requirements 

The Customer requirements are the requirements given by the customer. It is the design team’s 

responsibility to interpret and provide a solution that meets the requirements. A manual shifter 

has several requirements which are important to follow when constructing a shifter. Each of the 

five selected components has specific requirements that need to be followed.  

The pivot ball has  

 Friction 

 Variation in friction 

 Free-play 

 Wearing 

 NVH requirements.  

The bearing has  

 Friction. 

 Variation in friction. 

 Free-play.  

 Wearing.  

 NVH requirements. 

 Abuse load. 

 Flexibility in the gripping point.  
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The bushing has  

 Friction. 

 Free-play.  

 Wearing. 

 NVH requirements.  

 Abuse load. 

 Flexibility in the gripping point.  

The centering has  

 Free-play 

 NVH requirements.  

The vehicle fastening has 

  NVH requirements. 

4.9.1 Friction 

Friction is a condition between two contact zones. It arises often between contacting surfaces. 

How large the friction is depends on the conditions of the surfaces. In the shifter the requirement 

describes the resistance between two parts when they are in movement. For example, the pivot 

ball against the bearing or the bushing against the select lever.   

It is important to measure the friction efficiency in the direction of select and shift. With a 

certain applied force there must be some friction, it should not be too high or too low. The force 

required to move the gear lever in the direction of select and shift cannot be too high, otherwise 

the gear shifting will not be effective.  

4.9.2 Variation in Friction 

Variation in friction is a requirement that decides the required range of effort, which has to be 

applied at the point of force to overcome the friction in the shift direction. The gear lever will 

not be moved if no force is applied on the lever. The variation in friction is the amount of force 

that is required to move the pivot ball in the bearing. The requirements describe how stiff the 

pivot ball must be in the bearing.  
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4.9.3 Free-play 

Free-play or gap is an undesirable distance between two objects. Free-play occur mostly after 

wear. When designing a part it is important to know how the part will be after wear durability. 

For example if the pivot ball is tightly positioned in the bearing and the friction becomes higher 

there may be a lager free-play between the pivot ball and the bearing. The requirement define 

the distance that the gear lever is allowed to move in the direction of shift and select, without 

resulting in any movement at the cable joint before and after durability testing. The cable joint 

is the interface where the select or shift cable are attached.  

4.9.4 Wearing   

Every produced part has a certain amount of surface roughness. Wear is the consequence of the 

way in which surfaces come into contact. The wear is often localized at highly stressed contact 

points. The outcome of wear depends on the composition and the properties on the surface, 

surrounding and forces involved. For example if the pivot ball is not produced round, the pivot 

may have certain points which becomes extra sensitive to wear. The requirement is for long 

term in normal operating load. The component shall not have too high wear for a certain time.  

4.9.5 Abuse Load 

Abuse load is the minimum required load that the system must withstand, without damage. A 

shifter must withstand a certain force and still work as normal. For example, shifter must 

withstand the force form the user. The shifter must be constructed in order keep the weight of 

a person. The shifter must be constructed in order to manage the force, if someone pulls itself 

into the car with help of the shifter. The requirement is both for shift and select directions. The 

force becomes applied on the top of the shifter.  

4.9.6 NVH Requirements 

The gear shifter on its own should not generate sound, vibration or harshness. The shifter should 

not either increase surrounding sound or vibration. If the NVH requirement is not fulfilled it 

will result in a degraded driving experience. The NVH requirements depend on the materials 

that are used in the produced parts, as well as on external influences such as the temperature, 

the shifter location and the car type.  

4.9.7 Flexibility in gripping point 

The requirement gives the measures on the flexibility/stiffness in the select and in the shift 

direction when the cables are locked. On a shifter the shift and select direction is connected 

with two different cables. The requirement is that the movement in the gear lever should not be 

too large. There should be a small flexibility or stiffness.  
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4.10 Cost Analysis   

In order to do a correct cost analysis the items need to come from the same factory. This is 

because different factories have different ways of handling purchases, labour, etc., For example 

a Swedish salary could not be compared to a Chinese salary, because the difference is too large. 

The cost items needs to come from the same plant in order to be comparable. Before the cost 

analysis was made it was decided to do two calculations with two different volume units, 100 

000 and 500 000. All cost items were converted to Euro. The final results were always measured 

in how much one concept costs. Discussions that followed became easier, because the 

discussion was always about one shifter, it usually needs only one detail/concept in each shifter. 

All the components concepts that are compared are not produced in Swedish plants. Therefore 

all the concepts need to be recalculated. In order to calculate new costs certain items were 

selected. The cost items are: manufacturing, storage and assembly cost, see figure 4.24.   

 

In a cost analysis one can expect more cost items, such as transportation and development. They 

have not been included because they have the same cost value for all concepts. 

A decision was taken that the calculation should be made simple. In order to do a simplified 

cost calculation the cost items were selected because they have the largest impact on the cost. 

Between two concepts the cost in manufacturing, assembly and storage cost could differ a lot.  

4.10.1 Manufacturing Cost  

In manufacturing there are four different cost groups included. The four groups are, material 

cost, labor cost, tool cost and machine cost. The different groups are described in the paragraphs 

down below.  

To receive a correct manufacturing cost a collaboration was made with the production 

department in Sweden. For each concept a cost calculation was made. The goal with the cost 

calculation is to receive a standard cost. Standard cost includes material, labor and overhead 

costs. The tool and the machine cost, were not directly included in the cost calculation, they 

were calculated separately. 

Cost Analysis 

Manufacturing Cost Assembly Cost Storage Cost  

Total Cost  

Figure 4.24 Cost Analysis Overview  
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Material Cost: When it came to material cost, it was important to consider how much material 

that was needed to produce the concept, how much the material costs in purchases and where 

the material is purchased. In order to make the cost calculation of the material, information 

regarding the following items were needed: material number, description of the material, how 

much the material weight and witch rate the material were purchased in.  

Labor Cost: When it came to labor cost, it was important to consider how many workers that 

are needed to handle the production process, how many man-hours that were necessary to 

produce one concept and how much a worker costs. In order to make the cost calculation of the 

labor, information regarding following items were needed: number of operations, number of 

machines, number of machines hours, number produced details per hour, and labor and social 

cost.   

Tool Cost: When it came to tool cost it was important to consider which tools that were needed 

in order to produce the desirable detail/concept, how much the tools cost and the durability of 

the tools. In order to make the cost calculation of the tool, information regarding the following 

items were needed: the specific tool needed, number of the tools, how much the tool costs and 

the durability of the tools.  

The durability is essential, because one tool could only produce a certain number of details 

before it breaks. For certain concepts it may require more tools in order to manage the volume 

unit per year and that can result in that the tools costs become much higher. Tools that are 

needed are mold tools and grippers.  

Machine Cost: When it came to machine cost it was important to consider which machine that 

were needed in order produce the detail/concept, how much the machine costs and the durability 

of the machine. In order to make the cost calculation of the machine, information regarding the 

following items were needed: the machine needed, number of machines, how much the machine 

costs and the durability of the machine.  

The calculation process of the machine and tools is every similar. The main difference is that 

machine cost is seen more as a higher investment. The machines have longer durability, and 

many different concepts can be produced in the same machine. The machine cost is not 

calculated in the total cost of one detail/concept, the cost is calculated separately in the cost 

analysis.   
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4.10.2 Assembly Cost 

In order to arrive at a correct assembly cost collaboration was made with the assembly 

department in Sweden. For each concept an assembly cost calculation was made. Every concept 

takes different time to assemble. The point is that the longer time it takes for a concept to be 

assembled on a shifter, the higher the assembly cost will be. In order to make the cost calculation 

of the assembly, information regarding the following items were needed: the labor cost needed 

to assembly the concept and the amount of time it took to assembly one concept.  

The assembly cost is based on the manual assembly operation. Some of the concepts are or 

could be handled with automatic assembly operations. In order to compare the data, collection 

needs to come from the same source.  

4.10.3 Storage Cost  

In order to receive a correct storage cost collaboration was made with the logistic department 

in Sweden. For each concept a storage cost calculation was made. A storage place in a company 

occupies space and therefore costs money. Inventory could be translated to locked capital. A 

company needs capital in order to invest and to grow.  Too much inventory may cause 

difficulties for investment. 

In order to make the cost calculation of the storage, information regarding the following items 

were needed: standard cost per concept, number of pallets needed for each concept, cost for the 

storage area, cost for the labor, cost for the truck, cost for planning and maintenance and the 

cost for the locked capital.  

In storage the workers need to transport the pallets from the production site to the storage area. 

To their help they have a truck that cost money. The storage needs planning and maintenance 

in order to work properly. The locked capital could have been money on the bank, therefore it 

is a cost due to lost interest income.  

 

  



59 

 

4.11 Non-Measurable Criteria  

The non-measurable criteria came up during the evaluation meeting. The criterion is important, 

because it tells the background of each components concepts. Each concept was weighted 

against each question.  

The purpose of the project SBB is to establish standard building blocks with modular design. 

When creating standard building block it is important to consider non-measureable criteria. A 

company can develop all their products/components into modular units, but which of the 

products/components have the biggest possibility to be modular units. For example if a concept 

is not well-known and the company has low knowledge about the concept the development 

would need a lot of resources.    

4.11.1 Is the concept well-known in the company? 

It is of great importance if a concept is well known in the company or not. If a concept is well 

-known most of the designers, production employees and assembly employee know the design 

of the concept. The discussion can become easier and an understanding could be established 

quicker about the modular design.  

4.11.2 Does the company have a good technical knowledge about the 

concept? 

The selected concept must also be developed and over time become better and better. Technical 

knowledge makes this possible. If there is a good technical knowledge it will be easier to 

develop a modular concept. If a company recently have developed a product the technical 

knowledge could be low, except for the group that developed the product. Others may have 

difficulties in seeing the advantages of the product and this may prevent the development of 

modular design. 

4.11.3 Has the concept any known quality problems? 

As times goes by the company collects more and more knowledge about the different concepts. 

The collected information could be positive and negative. In some cases a concept could receive 

too many visible quality problems and that can create difficulties when making the concept 

modular. The development of modular design should be simple, otherwise the required cost 

could be very high.  
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4.11.4 Is the concept easy to standardize? 

A concept could consist of a number of details. The details are designed with different 

complexities in order to change into modular design. Production and R&D see the most 

advantages. A concept must be design simpler, because the details must be simple so they can 

be standardized. A standardized detail could be produced in higher volumes and that will save 

money over time.  

4.10.5 Is the concept easy to assemble?  

If a concept is simple to standardize it should be easy to assemble. Assembly is always an 

important process and every company thrives to make that process more efficient. One concept 

could contain many assembly steps and in some cases it can turn out to be a very complicated 

process. The more difficult the assembly process is, the more resources are required.  
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5. Result Evaluation Process 

5.1 Introduction 

Chapter 5 explains the result of the evaluation process. The results chapter is covered by 

confidentiality, therefore could not the result be described in detail. The concepts in each 

component are not described by names and therefore cannot be derived from chapter 4.  

Each of the five components have a matrix of many concepts. Each concept is evaluated by its 

performance and its cost savings. The report will not present the exact price or performance. It 

only presents the relationship between these two. The performance is equal to how well the 

concepts corresponds to customer requirements. The cost savings is a summary of the cost 

analysis concerning the areas; manufacturing, assembly and storage.   

The matrix has four different fields and they are representing different categories. The first 

field: number (1) has a high performance and a low cost saving. The second field: number (2) 

has both high performance and high cost saving. The third field: number (3) has both low 

performance and low cost saving. The last field: number (4) has a low performance and a high 

cost saving. See figure 5.1.   

The different concepts are evaluated at first by the customer requirements and the cost analysis, 

see figure 5.1. However when creating standard building block it is also important to consider 

non-measureable criteria, see table 5.1. A company can develop all their products/concepts into 

modular units, but which of the products/concepts have the biggest opportunity to be modular 

units? For example if a concept is not well-known in a company, the concept may not be suitable 

to a modular unit.   

  

1 2 

3 4 

Figure 5.1 Matrix Template 
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To research an understanding about the non-measureable criteria every concept has been 

evaluated by addressing five different questions. See figure 5.1 below. The scale is between 1-

6, where number “6” is the highest and number “1” is the lowest. At the bottom each concept 

receives a sum from the different questions. The concept that has the highest rate has the biggest 

possibility to be a modular unit.  

 

   

 

 

  

 Concept 1 Concept 2 Concept 3 Concept 4 Concept 5 

Is the concept well-known in 

the company? 

     

Does the company have a good 

technology knowledge about 

the concept? 

     

Has the concept any known 

quality problems? 

     

Is the concept easy to 

standardize? 

     

Is the concept easy to 

assemble? 

     

Sum      

Table 5.1 Diagram Template 
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5.2 Pivot Ball  

 

 

 Concept 1 Concept 2 Concept 3  Concept 4  Concept 5 

Is the concept well-

known in the company? 

6 6 4 6 1 

Does the company have a 

good technology 

knowledge about the 

concept? 

6 3 4 4 1 

Has the concept few 

known quality problems? 

6 3 6 5 6 

Is the concept easy to 

standardize? 

5 6 4 6 6 

Is the concept easy to 

assembly? 

6 6 4 6 6 

Sum =29 =24 =22 =27 =20 

P
er

fo
rm

an
ce

  
L

o
w

 

Low 

H
ig

h
 

Cost Savings  High 

Concept 4 

Concept 3 

Concept 2 

Concept 1 

Concept 5 

Figure 5.2 Matrix - Pivot Ball 

Table 5.2 Diagram - Pivot Ball 



64 

 

5.2.1 General View Pivot Ball 

The result of the pivot ball is wide spread, see figure 5.2. The different concepts are located in 

all four categories. Concept 1 has the highest performance, but the second lowest cost savings, 

compared to the other concepts. Concept 1 could be good for those customers that are willing 

to pay for a higher performance. From the matrix, it can be distinguish that high performance 

means lower cost savings; the customer must pay a higher price in order to receive a higher 

performance.  

From the matrix a pattern can be seen between concepts 1, 2, 4, and 5. Higher performance 

means lower cost savings. It is only concept 3 that does not follow the pattern. Both the 

performance and the cost savings are low. Low cost savings do not correspond to the 

performance. The customer can choose another concept for the same price and receive a better 

performance.  

In table 5.2 both concept 1 and concept 4 have the highest value and therefore the highest 

possibility to be modular units or standard building blocks. Concept 3 and concept 5 have the 

lowest values and therefore have the lowest possibility to be modular units. 

Concept 5 has the lowest number. The low number does not correspond to the matrix. In the 

matrix concept 5 has both high performance and low cost. In this case the matrix and diagram 

have to work in partnership. If the diagram had been set aside the company could have made 

the wrong decision when choosing standard building blocks.     

The result from the matrix and the diagram show that both concepts 1 and 4 are good when it 

comes to create modular units. Concept 1 stands for high performance for a higher cost and 

concept 4 stand for a low performance for a lower cost. The outcome is good, because the 

module units could be offered to a wider customer range.  
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5.3 Bearing  

Table 5.3 - Diagram Bearing 

 

  

  

 C 1.1 C 1.2   C 2.1 C 2.2 C 2.3 C 2.4 C 3.1 

Is the concept well-

known in the company? 

6 6 4 6 6 4 3 

Does the company have a 

good technology 

knowledge about the 

concept? 

6 6 4 6 6 5 4 

Has the concept few 

known quality problems? 

5 5 6 6 6 6 6 

Is the concept easy to 

standardize? 

6 6 4 5 5 6 6 

Is the concept easy to 

assembly? 

6 6 4 3 3 4 4 

Sum =29 =29 =22 =26 =26 =25 =23 

Concept 3 

Concept 2 

Concept 1 

P
er

fo
rm

an
ce

  
L

o
w

 

Low 

H
ig

h
 

Cost Savings  High 

2 

2 1 

3 1 4 

Figure 5.3 - Matrix Bearing  
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5.3.1 General View Bearing  

The result of the bearing looks different compared to the result from the pivot ball, see figure 

5.3. In each concept there are different solutions, therefore the bubbles have different numbers, 

but each solution has the same structure. The reason to have more solutions in one concept is 

to see the variation between the various solutions. 

Concept 1 has both high performance and a high cost saving. Concept 2 has a variation in the 

price between the different solutions but all have similar performance. Concept 3 has a high 

cost saving but a lower performance compared to the other concepts. Concept 3 contains only 

one solution.  

In the diagram 5.3 concept C 1.1 and C 1.2 have the highest value and therefore the highest 

possibility to be modular units or standard building blocks. Concepts, C 2.1 and C 3.1 have the 

lowest values and therefore the lowest possibility to be modular units. The concepts C 2.2, C 

2.3 and C 2.4 have similar values and the concepts lie between (C 1.1, C1.2) and (C 2.1 C3.1). 

If the company is not satisfied with the result they can investigate more into the different 

concepts.   

The result form the matrix and the diagram shows that both C 1.1 and C 1.2 have the best results 

when is to comes to generating module units and generating standard building blocks. The 

concepts meet all criteria in the diagram 5.3 and have both high performance and high cost 

savings as seen from the matrix. The outcome is good, because the module units could be 

offered to a wide range of customers.  
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5.4 Bushing  

Table 5.4 Diagram - Bushing 

 Concept 1 Concept 2 Concept 3  Concept 4  

Is the concept well-

known in the company? 

6 6 4 1 

 

Does the company have a 

good technology 

knowledge about the 

concept? 

5 4 4 1 

Has the concept few 

known quality problems? 

5 4 4 3 

Is the concept easy to 

standardize? 

6 6 4 6 

Is the concept easy to 

assembly? 

6 6 6 5 

Sum =28 =26 =22 =16 
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L
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Low 

H
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h
 

Cost Savings  High 

Concept 4 

Concept 3 

Concept 2 

Concept 1 

Figure 5.4 Matrix - Bushing  
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5.4.1 General View Bushing  

In the case of the bushing, the different concepts have the approximately the same performance, 

see figure 5.4. The thing that sets them apart is the difference in cost savings. Concept 1 has a 

high performance, but the second lowest cost savings. Concept 2 has the lowest performance, 

but the highest cost savings. The best concept according to the matrix is concept 4, the concept 

is placed in field four, where both high performance and high cost savings are established. 

Concept 4 has also the second highest performance. Concept 3 has the third highest 

performance. The problem with this concept is that the cost savings are too low. The customer 

will not gain anything if they select concept 3.  

From the diagram 5.4 both concept 1 and concept 2 have the highest possibility to be modular 

units. Concept 3 is close to concept 2, but to reach a higher value the company must gain 

technology knowledge and develop methods to reduce the known quality problems. Concept 4 

has the lowest value and therefore has the lowest possibility to be modular design.  

The results from the matrix 5.4 and the diagram 5.4 shows that both concepts 1 and 2 are good 

when it comes to creating modular units. Concept 1 stands for high performance for a higher 

cost and concept 2 stands for a low performance for a lower cost. The outcome is good, because 

the module units could be offered to a wide range of customers.  
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5.5 Centering 

Table 5.5 Diagram - Centering 

 

 

 

 

 

 

 

 

  

 Concept 1 Concept 2 Concept 3  

Is the concept well-

known in the company? 

3 5 1 

Does the company have a 

good technology 

knowledge about the 

concept? 

3 4 1 

Has the concept few 

known quality problems? 

5 4 5 

Is the concept easy to 

standardize? 

4 5 5 

Is the concept easy to 

assembly? 

6 5 5 

Sum =21 =23 =17 

P
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L

o
w

 

Low 

H
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h
 

Cost Savings  High 

Concept 3 

Concept 2 

Concept 1 

Figure 5.5 Matrix - Centering   
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5.5.1 General View Centering  

In the result of the centering it can be seen a clear pattern between the different concepts, see 

figure 5.5. Between the concepts there is a linear relationship.  Concept 2 has the highest 

performance, but the lowest cost savings. Concept 3 is a concept that is placed in the middle of 

the matrix, the performance is equal to the cost savings. Concept 3 is exactly between concept 

1 and concept 3. Concept 1 has the lowest performance, but the concept has the highest cost 

savings compared with concepts 2 and 3.  

In the diagram 5.5 both concept 1 and concept 2 have the highest value and therefore the highest 

possibility to be modular units or standard building blocks. Concept 3 has the lowest values and 

therefore has the lowest possibility to create a modular unit. 

The results from the matrix 5.5 and the diagram shows that both concepts 1 and 2 are good 

when it comes to creating modular units. Concept 2 has the highest performance to a higher 

cost and concept 1 has the lowest performance to a lower cost. The outcome is good, because 

the module units could be offered to a wide range of customers.  
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5.6 Vehicle Fastening  

 

Is the concept well-

known in the company? 

3 3 3 3 

Does the company have a 

good technology 

knowledge about the 

concept? 

3 3 3 3 

Has the concept few 

known quality problems? 

3 3 3 3 

Is the concept easy to 

standardize? 

6 6 6 6 

Is the concept easy to 

assembly? 

6 6 6 6 

Sum =21 =21 =21 =21 

 

  

 Concept 1 Concept 2 Concept 3  Concept 4  
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Low 
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Cost Savings  High 

Concept 4 

Concept 3 

Concept 2 

Concept 1 

Figure 5.6 Matrix Vehicle Fastening   

Table 5.6 Diagram - Vehicle Fastening   
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5.6.1 General View Vehicle Fastening  

From the result of the vehicle fastening concepts 1 and concept 2 are equal in performance, but 

differ slightly in their respective cost savings, see figure 5.6. Concept 1 and concept 3 have both 

high performance and low cost savings. Concept 2 and concept 4 have also equal performance 

but differ slightly when it comes to cost savings. Concept 2 and concept 4 have both low 

performance and high cost savings.   

From the diagram 5.6 all concepts have the same possibility to create modular units. The values 

form the different concepts could in some extent be seen as low, therefore should the company 

explore each concept in more detail to increase their value. 

The results from the matrix 5.6 and the diagram shows that all four concepts are good when it 

comes to creating modular units. Concept 1 and concept 3 have high performance for a higher 

cost and concept 2 and concept 4 for a lower performance for a lower cost. The outcome is 

good, because of the high and low performance and high and low cost. The module units could 

be offered to a wide customer range.  
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5.7 Customer Scenario  

5.7.1 Introduction   

A decision can be taken on the basis of the matrix and/ or the diagram, (figure 5.1, diagram 

5.1), but it is important in the selection of concepts to look at external influences. The biggest 

external influence is the customer and their needs. Different customers have different needs. In 

order to observe the difference between customers the following two scenarios are made for 

each concept.  

In the car industry there are different brands in different price classes. It is important for the 

company to supply components that cover the need of the existing companies and brands. The 

goal of the project is to develop standard building blocks and convince the customer to buy 

standard building blocks. In some sense a component could be offered to both a high price 

brand and to a low price brand. The difficulty is that a high price brand for example BMW does 

not want the same components or manual shifter that is used in a Renault Clio.  

Below are two different cases described, customer “A” and customer “B”.   

Case 1: Customer “A” wants to order a shifter that enables high performance. Their customer 

requirements are tough and they want to have the best automotive supplier in order to receive 

the best shifter. The focus is only on high performance and not so much on the cost. The total 

price for the car is 50 000 Euro. Their trademarks are luxury, quality and the best road 

experience.   

Case 2: Customer “B” develops low price cars. Their main target is to produce high quality cars 

for a low price. They want a shifter as soon as possible to their newer car. The total price for 

the car is 15 000 Euro. The focus is quality and low price, but the price outweighs the 

performance. Their trademark is to offer a car that everyone can afford.   

5.7.2 Pivot  

Pivot Ball Outcome 1: The concept that best suits the customer “A” is concept 1. The reason is 

that concept 1 has a relative high performance compared to the other concepts. This is because 

the customer prefers performance above cost. The cost according to customer “A” could be 

higher only if the performance is good enough. From the diagram 5.2, concept 1 receives 29 of 

30 that means that customer “A” could not receive anything better than concept 1 in the 

alternatives.  

From the matrix 5.2 it can distinguish that concept 5 have both high performance and high cost 

savings, but in the diagram it can distinguish low technology knowledge and it is not well- 

known. If the company develops concept 5 to become more well-known and build up the 

technology knowledge, concept 1 could be replaced with concept 5.  
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Pivot Ball Outcome 2: The concept that best suits customer “B” is concept 4. The reason is that 

concept 4 has higher cost savings compared to the other concepts. If the customer chooses 

concept 4, they may save money. The performance is low, but that is not of a big concern with 

the customer. From the diagram 5.2, concept 4 receives 27 of 30. The company could trust the 

concept because of the knowledge the company has of the concept.   

5.7.3 Bearing  

Bearing Outcome 1: The concepts that best suits customer “A” are concept 1.1 and concept 1.2. 

Both the concepts have a similar performance, but a difference in cost saving. The customer 

values high performance and not cost, therefore could customer “A” choose between both. 

Every organization seeks some form of cost savings, therefore is concept 1.2 the most suitable.  

From the diagram 5.3, concept 1.2 receives 29 of 30 that means that customer “A” could not 

receive any better concept than concept 1.2.  

Bearing Outcome 2: The concept that best suits customer “B” is concept 1.2. The concept has 

the highest cost savings compared to the other concepts. The advantage with the concept is that 

the customer even gets a high performance. The customer does not need to worry that the 

component will fail in quality, because of need to be cost-efficient. Seen from the diagram 5.3, 

concept 1.2 receives 29 of 30. The company could be confident in their choice.   

5.7.4 Bushing  

  

Bushing Outcome 1: The concept that best suits customer “A” is concept 1. The concept 1 is 

good, because of the high performance. The concept has the highest performance compared to 

the other concepts, but the concept does not have the highest price. From the diagram 5.4, 

concept 1 receives 28 of 30. The concept is well-known and the company has good technology 

knowledge. The customer could be confident in their choice.  

Bushing Outcome 2: The concept that best suits customer “B” is concept 2. The concept 2 is 

good because of the high cost savings, but the performance of the concept is not high. If the 

customer want a higher performance the customer has to choose concept 1, but then the cost is 

much higher. From the diagram 5.4, concept 2 receives 26 of 30. The concept is known in the 

company and the company has good technical knowledge about the concept. If the customer 

has concern about the low performance company could in the future do more testing and 

develop the component further.  

  



75 

 

5.7.5 Centering  

Centering Outcome 1: The concept that best suits customer “A” is concept 2. The concept 2 is 

good, because of the high performance. Concept 2 did also receive the highest number in the 

diagram 5.4, 23 of 30. The customer wants high quality and compared the concepts against the 

other concept, concept 2 can offer that to customer “A”. 

Centering Outcome 2: The concept that best suits customer “B” is concept 1. The concept has 

the highest cost savings. The customer will decrease its purchasing cost if they chose concept 

1. In the diagram 5.5, concept 2 received a values 21 of 30. The customer may feel that the 

numbers are low therefore must the company collect more technical knowledge and test it so 

that the concept becomes more well-known. The customer needs to know what he is buying.   

5.7.6 Vehicle Fastening 

Vehicle Fastening Outcome 1: The concept that best suits customer “A” is concept 1 and 

concept 3. Both concepts have the same performance, but difference in cost saving. The 

customer value high performance and not cost, therefore could customer “A” choose between 

both.  

Vehicle Fastening Outcome 2: The concepts that best suits customer “B” is concept 2. The 

concept have the highest cost savings compared to the other concepts. The advantage is that the 

customer gets also the concept with the highest performance.  

From the diagram 5.6 all concepts receive 21 of 30. The technology knowledge has to become 

better. The advantage is that the company then know in a better way how to offer their concepts 

to customers. Knowledge creates protection against difficulties that can arise in the company.  

  



76 

 

5.7.7 Summary  

Table 5.7 Summary of Customer Scenario 

 Customer “A” Customer “B” 

Pivot Ball Concept 1 Concept 2 

Bearing Concept 1.2 Concept 1.2  

Bushing Concept 1 Concept 2 

Centering Concept 2 Concept 1 

Vehicle 

Fastening 

Concept 1 Concept 2 
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6. Consequence Analysis 

6.1 Introduction 

Migrating to modular design could mean significant changes for a company. It is not only the 

product architecture that needs to change but also the organizational structure and the individual 

employee. 

It is important for a company to make the right decisions, otherwise it can be harmful for the 

company over a longer period of time. Standard building block (SBB) is a new concept for the 

company and it is essential for the company that the implementation becomes correct. As of 

today SBB could be used in developing new projects. It is essential for the company to know 

how SBB will affect the organization as a whole and the development team.  In every 

organization there are external and internal consequences that could affect the company or SBB 

positive or negative.  

SBB could not be introduced in one day and be implemented the next day. Every change has 

its own process flow to go through. The implementation process of SBB is not an exception. 

By introducing a new system it can mean that more resources are necessary in order to get an 

implementation. In a development project resources are needed and before the project starts the 

resources total sum is being determined. 

The consequences analysis is created to identify the possible consequences. The result from the 

analysis gives an overview of what the interviewed persons think the consequences will be with 

the implementation of the SBB. The purpose with the analysis is to create a guide for direction 

and an analysis to look back at.  

The base of the consequences analysis is an interview that was held with the people that where 

present during on the evaluation meetings. In the interview it could not be able to deduce who 

said what. This is because an answer should not be associated to one person. All answers should 

be equally meet. The persons that are interviewed have different positions in the company and 

are fully or partially involved with development projects at the company. The interview had 

total of 8 questions. The following paragraph will summarize what was said during the 

interview. Each question has its own paragraph.  
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6.2 Interview 

6.2.1 In what way will Standard Building Blocks affect your daily work? 

Everyone who took the interview agreed that SBB will affect their work in some way and they 

also believe that the technology knowledge will increase. SBB will also facilitate their work 

process. By using SBB, projects will become easier, because of that the same mindset will used 

throughout the project. 

Here are the conclusion according to the interviewees who believed that SBB, when fully 

implemented, would affect their work.   

“Over time the development time for the projects will decrease.”  

“Early into projects decisions will be made easier due to existing knowledge.” 

“SBB drawings does not need to be approved for every new project, they can be reused.” 

“With SBB all components in a shifter do not need to be reinvented.” 

“With SBB the components will receive a better foundation what they can accomplish.” 

“In the company SBB will become known, therefore it will become easier to decide to implement 

SBB in projects.”  

“We can better identify known and un-known weaknesses, we know what we are looking for.” 

“Shorter lead times on forthcoming requests.” 

“Over time less resources are needed.” 

“The introduction of standard building block will improve the quality.” 

“Calculation time of tolerance and forces will decrease due the exist knowledge about the 

SBB.” 

“In order to create SBB, the company need to own their own tools and therefore has the 

company a bigger impact on the tools.”  
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6.2.2 What actions/changes do you think are necessary to be able to 

implement Standard Building Blocks? 

The highest priority, which came from the question was information in order to implement 

SBB. This means that information about the different concept must be spread to the responsible 

persons. The managers must give direction. It is important that the designers and the technical 

project leader have the right attitude otherwise the implementation will not work.  

The customer today have often their own idea of how the shifter should work. Many of the 

interviewed believe that, in order to change the customer’s opinion the concepts must be proved. 

The SBB need test reports. The designers and the technical project leader need to know how 

much the component manages. From the interview it also came up that they think it is important 

to follow up the progress is in the different developing offices who follow the implementation 

of SBB.  

The actions that are important to introduce is drawings and part numbers to all the components 

that have been selected to become Standard Buildings Blocks. It is also important for future 

projects to have complete documentation so that the designers can do their job. 

A change that was pointed out during the interview was, when developing a shifter the tools 

required for the development is usually owned by the customers. In order to implement SBB 

the implementation tools need to be owned by the company and therefore a new business model 

must be introduced. This is a reason for why one must create a strategy that fits SBB.  
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6.2.3 To get an efficient implementation of the actions/changes what do you 

think should be done? 

From the interview many believed that in order to create a good implementation of SBB the 

work has to continue. The design needs to improve with every interaction. It is also important 

that everything becomes investigated and tested in detail in order to know what to do in specific 

situations.  

In order to receive an effective implementation of SBB the interviewees believed that the 

decisions need to be informed to the technical project leaders around the world. It is also 

significant to inform and motivate the employees. The whole organization also needs to be 

involved in order to achieve the desired result.  

One of the interviewees believed that the implementation process needs to be controlled and 

monitored otherwise the SBB cannot be implemented.  

Another interviewee believed that already today SBB could be offered to customers, but SBB 

cannot be forced onto the customers. It is the customer that has to choose what kind of solution 

they want. In order to make it efficient the company have to have the customer with them from 

the beginning. The customers will be reached by providing information on the price not the 

emotion how to move the gear lever.  

One of the interviewees gave the question a good conclusion.  

“We need data testing” 

“We need pure facts.”  

“We need to build the subjective.”  

“We must prove that the subjective is true.”  

“We need a plan.” 
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6.2.4 How large resource do you think is needed to implement Standard 

Building Blocks? 

The interviewees replied that it is hard to know the resources needed, but overall they believe 

that it required no extra resources to implement SBB. The resource consumption could affect 

the need of spreading information and need of creating new internal processes. A positive thing 

that was cited is that the implementation will save resources over time.   

Here are the conclusions of what the interviewees believed the resources would be, if SBB were 

fully implemented.   

“It is difficult to know when we do not have any implementation plan.”  

“Appreciate: it will require the same resources consumption as it required when develop a new 

shifter. From inquiry to series production.”  

“Internal processes within the company have to change in order to implement SBB.” 

“The decisions made need to spread to all involved in the company and that may require 

resources.”  

“Today, we have the knowledge required to implement SBB, therefore we don´t need any more 

resources then we already have.”   

“We have to show that SBB will save us time and money.” 

“We can already now start implementing SBB, but we have to have the bigger picture in order 

to get the full effect.” 

“I believe in the beginning we will receive a higher implementation cost, but once it is 

established it will reduce the costs.” 
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6.2.5 What are your expectations of Standard Building Blocks?  

The interviewee’s expectations of SBB are good. Everyone had a positive outlook about SBB 

and they see many advantages with SBB. Their expectations are that projects become better 

and that SBB can create a better overview at existing projects. From the interview many also 

expected that the internal knowledge could increase, that it will showed through improved 

development time and quality. 

Here are the conclusions what the interviewees believed the resources would be if SBB were 

fully implemented.   

“There is a potential that are we going to earn money and therefore lesser risk.” 

“That it will become a better developing process and it will become faster to develop projects.” 

“My expectations are it will become easier for the designers to develop. Today we use "carrier 

over", it means that previous solutions are used in other projects. However, the difficulty is that 

there may be hidden defects. SBB eliminates these problems.” 

“Personally none, but it is important that those people that are involved in SBB see the 

advantages and go cautiously forward.” 

“That we receive a better overview over the older projects that we can go back and receive new 

knowledge.”  

“That all components in the shifter become finished.” 

“I hope that the work will continue and promoted forward.” 

“That we become better at 

 Time 

 Quality 

 Keeping the costs down through larger volumes.” 
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6.2.6 What kind of risks do you see with Standard Building Blocks?  

From the interview several risks came up. The most significant were that SBB can make the 

innovation grade go down. There was also a fear that the company can become stuck and in 

the future have difficulties to solve problems innovatively.  

Bellow are the statements according to the interviewees:  

“We have to convince the customers, the customer often has their own ideas of how things 

should be constructed.” 

“We lose knowledge over time. The problem can occur after some time we don’t know the way 

we pick one solution over one other. We rely entirely on old knowledge. Due to knowledge loss 

we cannot solve future problems.” 

“SBB can make us do the same things all the time, a risk could be that we become stuck, we 

will become less innovative.” 

“In order to prove SBB we need to do testing. A problem could be that we do not do our 

homework and do not the test correctly and that we believe that we are finished. We need to 

have test reports.” 

“A shifter contains many different subsystems, and the SBB are going to be several subsystems. 

One risk is that the subsystems will work perfectly separately, but together in a whole system it 

may fail.” 

“There is a risk that the SBB will work poorly, everything has to work when it comes to force 

and tolerance on a shifter otherwise the customer will not be satisfied.”  

“The goal with the SBB is that it will be used in all new projects, and that can cause the 

creativity to decrease with the design.” 

“If we only have one solution the company will get stuck, we need to be broad versioned in 

order to not be locked into one solution.” 
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6.2.7 How do you think the customer will react?  

The interviewees think that customers are going to receive a positive feeling about SBB. With 

SBB the company will become more secure and that will be notices by the customer.  

From the interview many also though that customer will experience that the company processes 

have become much faster and can defend a shifter better.  

The customer will receive a positive picture already today, because the company can today offer 

the customer the cheapest solution, but this solution is the best one. 

“The customer will experience that we have become faster.” 

“The customer will notice a sense of security because we can defend our solution” 

“We become more and more secure” 

“In the long run it will become good, but in the beginning they would be skeptic.” 

“It is not sure that customer will notice anything, it depends how we put it forward”  

“I believe that the company should not push the customer to SBB, I believe no customer want 

to have the same shifter as someone else. BMW7 series with Renualt Clio” 

“They may experience that they will become set aside, all customer want to feel special.” 
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6.2.8 How do you think the competitors will react?  

The majority believe that SBB will increase the competitiveness and that SBB will imply great 

advantages against the company’s competitors. Many also believe that SBB will not be obvious 

for the competitors. 

Here are some highlights from the interviewees:  

“Over time when we have implemented SBB in our projects we will become more competitive.”  

“We will be competitive if we use SBB right. In the beginning I believe the competitors will not 

notice it at all.”  

“I believe that SBB has many benefits and it will be a great advantage against our 

competitors.”  

“Our competitors will not notice what we offer to our customers, maybe over time they may see 

that we can offer shifters to a lower price and send the response to the customer much faster.”  

“The competitors will not notice it until they have lost market share, then we are happy. For 

the most part, I don´t care about what the competitions think.”  

“We only see won and lost project. The developing process will become much faster and we 

will win more business, that is what will be seen outwardly. SBB will help us work more 

systematically and that will be an advantage against the competitors.”  

“In time, our competitor will see that it is a typical shifter for our company, but I do not think 

it will affect all. If the products have an impact then it will be marked out.” 

“I think the competitor will not notice anything. SBB will only be an advantage for us. I see it 

as a competitive advantage.” 
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6.3 Consequences   

The interview has shown both positive and negative consequences of the implementation of 

SBB. It is important to mention that the result from the interview are not the actual 

consequences, it only describes the possible outcomes. The interview answers to the likely 

consequences of the implementation of Standard Building Block.  

6.3.1 Before Implementation  

In order to implement SBB, actions and changes must take place in the existing structure in the 

company. The result of SBB can be affected in which way it has been implemented. The 

outcome and the consequences could be undesirable if the implementation step is not 

considered important or not made correctly.  

From the result of the questions (see 6.2.2, 6.2.3 and 6.2.4) there are several aspects that can 

affect the implementation of SBB.  

The most important part of SBB is “information” (see paragraph 6.2.2). Before SBB can be 

fully implemented information about SBB must be spread to the different departments. An 

important aspect to consider when spreading information is that the company must be sure that 

right information is sent out to the right people. The information also needs to be received in a 

correct manner. The person that sends out the information must have authority otherwise the 

concerned people may not listen. The consequences of SBB will be positive if it is received 

correctly. 

Second factor is “the customer” (see paragraph 6.2.2). In the company the customer has all the 

power. It is essential that the company believes that SBB is a good idea. Will SBB become 

successful? It depends on the customer. It is important to have knowledge about the customer, 

in order to know in which direction to go. The implementation of SBB depends on which 

customer strategy that is created and the consequences will appear thereafter.    

Thirdly the “documentation” (see paragraph 6.2.2). SBB could only be validated if test reports 

exist. The customer must be convinced that SBB could work. When creating something new it 

could receive negative consequences if the company does not have all the facts and 

documentation completed. The outcome of SBB could fail if the groundwork is not made 

correctly.  

Fourth the “motivation, control and monitor” (see paragraph 6.2.3). SBB cannot be 

implemented by its own, the employee needs to feel engaged. Therefore motivation needs to be 

implemented in order to get efficiency. The implementation needs to have control and monitor. 

The company must know that SBB is followed otherwise the implementation stands still.  If the 

company desires to implement SBB they must control which consequences they want to have 

of SBB. Control can give guidance.  
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Fifthly the “resource” (see paragraph 6.2.4). When implementing something new more 

resources may be of need. Some of the processes controlling project development may need to 

change in order to fit SBB. The change could imply high resources. Lack of knowledge about 

the resources could lead to that the resources get out of control.  

6.3.2 After Implementation  

After something has been implemented the real consequences are shown. The ideal outcome is 

that there will only be positive consequences of the implementation, but of course there may be 

negative consequences in reality. If the company receive negative consequences, they must 

know how to solve them. Therefore it is important to know the possible consequences in 

advance. The more knowledge the company has the easier it is to solve the problems. 

From the result of the questions (see 6.2.1, 6.2.5, and 6.2.6) there are several consequences that 

could happened.  

First the “effect of the daily work” see paragraph 6.2.1. The possible consequences seen from 

the interview is more positive than negative. It is important for the people that are working with 

SBB to feel that they will receive a positive outcome. The implementation will become much 

easier. From the question it can be concluded that SBB will affect the whole development 

process. Every step taken in a project will receive a positive consequence of SBB. If this is true 

the company will receive many advantages.  

Secondly, the “expectations” see paragraph 6.2.5. The expectations are high when it comes to 

internal knowledge. They can see that SBB can improve their knowledge of the different 

components. Reduction of time in the project is seen as a big consequence and the purpose of 

the project. The increase of quality is also a consequence of big importance.  

Thirdly the “risk”6.2.6. When constructing something new there are always risks. If the risks 

are not well thought out they may be larger. From the interview it can be concluded that SBB 

will also have many risks. In order to handle the risks the company may conduct a risk analysis. 

There may be severe consequences because of these risks. A risk analysis can prevent the 

undesirable affects. 
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7. Discussion / Conclusion 

7.1 Identification 

In order to implement something new using standard building blocks with modular design, an 

identification must be done on the requirements. Identification is an important part of the study, 

because it is the first step to arrive at a result. The starting point of the study began with five 

different components and their constituent concepts located in a manual shifter. These 

components were chosen by the company beforehand.  

The identification consisted of two parts. The first part was collecting and receiving a deeper 

knowledge about the different concepts located in every component. The second part was to 

receive a deeper knowledge about modular design through literature.  

Identification of different components 

To get a fully functional manual shifter many different components need to work together. This 

means that the stronger the relationship the components have more difficult is it to unlock a 

function to a module.  

 

It is important according to the literature that companies are selective to pilot modular design, 

because when developing something new the process could be expensive and require a high 

level of internal collaboration. (Eager 2010) A company could potentially design any product 

to be modular it all depends on time, according to the literature. (Eager 2010) Before the study 

started the company had chosen the components in the shifter. The components were chosen 

because of two reasons. First, they were considered to be a good first step towards standard 

build blocks with modular design. Second, the components were simple to form them into 

modules. It is important to mention that the project SBB is a new project in the company so 

company is new to modular design too. 

 

However, the choice made by the company could have been different. They could have chosen 

other components in the manual shifter and the constituent concepts would have been less or 

more in every component. The choice made by the company was selective and thoughtful. This 

was shown because the data for the different concepts was easy to find. The cost items and the 

customer requirements could be easily found internally in the company. The study needed 

collaboration and resources to be finished. If the company had not been thoughtful about the 

components the process to finish would have taken a lot of time and resources.  
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Identification of the different concepts 

The difficulties within the different concepts are how they interact and how they connect to the 

manual shifter. If the interaction is low they have a higher ability to be designed as modular 

design. It is the complexity that makes it difficult to enhance to modular design. (Eagar 2010) 

 

Seen from the empirical study the different concepts could be designed or constructed in various 

ways and some of the concepts are more complex than other. The complexity lies between the 

interactions of the different parts.  

The concepts in the each of the components are not chosen because of how they are designed. 

The company did not wanted to exclude any possible solution, because the less expected could 

be the one. The result of the study should correspond to literature by (Dahmus 2001) the 

perfectly designed modules should be easy to update, produce, offer to a wide market variety, 

easy to remove as they wear and easy to swap to gain added functionality.  

In the first step of the identification process, only the cost and requirements were of concern. 

In the evaluation process the non-measureable criteria were also included. The value of all three 

criteria were considered in the decision of which of the concepts will become standard 

components.  

 

Achievement of Modular Design 

Form the literature (Eager 2010) there are three statements in order to target the right product 

to achieve modular design: design architecture, production process and demand consideration. 

In the project SBB, the product is manual shifter. The focus in the project is not between 

different products but between the different designs concepts a component could be designed 

with. 

In order to target the right concept, it is important to consider the design architecture as to how 

the concept handles the function/functions in the component. It is advantageous if the 

function/functions could be modularized. In the production process the concept should not have 

too many difficult production or assembly steps. Simple assembly and production lines should 

be prioritized. From the demand consideration the concept should reach high volumes. If the 

production step were simple that would also entail high volume.  

Beside the statement of modular design, the company must have the will of the customer in 

mind. From the literature (Bergman 2012) it is important to understand the customer and the 

customer needs. Moreover, the relationship between the customer needs and the function of the 

product means a lot when it comes to the quality of the product.  

How well the concept manages the customer’s requirement reflects how well the different 

concepts perform. The information about customer’s requirements were difficult to collect in 

some cases. Different concepts were located in different manual shifters. The difficulty was to 

find all the requirements and compare them against each other. 
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Identification of the data 

The purpose of the collected data was not only to increase the knowledge internally, but also 

be able to do a full and correct evaluation. The specific data concerning the cost and customer’s 

requirement could not be presented in the report due to confidentiality agreement. It enabled 

the collection sensitive and detailed data. The collected data was not confidential it would have 

been too big of a focus in the report. The disadvantages of the confidentiality is that the validity 

of the collected data is hard to be verified by the reader.  

During the data collection it was obvious that some of the concepts had a higher ability to be 

modular design. Several concepts had the key features of modular design. It is important for the 

study to be objective as a collector, because there are many elements that must be considered 

before a decision can be established. In some cases the first impression could be misleading.  

The main purpose of the report is to guide and conduct the first step in the project SBB towards 

development and implementation of Standard Building Blocks. The collected data is one step 

in the SBB project, and all the collected data must be presented in a similar way. If the collected 

data is misrepresentative due to a nonobjective collector the result of the SBB may be incorrect.  

During the study there were no decisions taken outside the evaluation meetings. The only 

decision taken outside the evaluation meeting was the proposal for the choice of the concepts. 

The reason to give a proposal was to help the conversation to start between the team members. 

In order to be objective the presented proposals were well explained during the meeting. All 

the concepts had both advantages and disadvantages. These were presented at the evaluations 

meetings.   

All the data was collected from the factory in Sweden. Apart from some manual shifter design 

samples that were designed at other R&D departments around the world. The implementation 

of SBB is global and therefore the project needs input from other R&D departments as well. 

The advantages with collecting all the data at one factory is the ready availability of data, the 

validity of the collected data and a personal connection with the employees at the company. 

The disadvantages of just one collection place it that the value of the collected data is difficult 

to transfer to other factories. For example the values established in the cost analysis are not 

transferable to other factories. In the project the methods are presented on how to calculate the 

cost analysis, so each factory can make their own cost analysis.   

In order to construct or design a manual shifter a high engineering expertise is needed. The 

engineers need to understand the customer and understand their requirement in order to 

construct a manual shifter. To fulfil the purpose of the study an there must be an understanding 

of how a manual shifter is constructed and which elements in the processes are of importance. 

If that is not fulfilled the correct data cannot be delivered to the company.  In the study the 

learning curve has been high in the beginning and low at the end of the project. Due to the high 

learning curve some important facts could have been lost in the beginning of the study. In order 

to avoid the problem a constant dialog has taken place with the company throughout the 

duration of the study.  

The collected data must be valid in order to get good results. The validity and reliability is high 

in the study, due to this a near collaboration has been established with the production, logistics, 

assembly and R&D departments. All the persons involved the SBB project were experienced 

professionals.   
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7.2 Evaluation Process 

The evaluation processes were established for all five components and a decision was made for 

every component. For some of the components a second meeting had to be booked, because the 

evaluation team wanted more details about the concepts. The missing information could then 

be received and presented in the second meeting. In the meeting the group wanted all the facts. 

This shows that the evaluation team took the project seriously and saw standard building blocks 

as an advantage for the company.   

The missing information was because of unforeseen questions or issues from the evaluation 

meetings. Some of the questions or issues could have been received before the meetings started, 

but the purpose of the evaluation team is to provide with good insight to the project. If the 

questions/issues are presented by one of the team members a deeper explanation can be 

obtained.  

It is difficult to find problems if the study does not know where to look. Therefore is it important 

to let everyone speak. The people who were invited to the meetings had good knowledge and 

experience about a manual shifter and about the company. If an opinion was not expressed it 

could lead to wrong decisions. 

In the literature there are five different pre-step to consider when applying modular design. It 

starts with when in the design process 

1. When in the design process should the modular alternatives be considered? 

2. How to target individual product for modular design? 

3. To what extent should a design be made modular? (Eager, 2010 p.16) 

4. Which are the Life Cycle Costs? 

5. Which are the Design and Development phase Costs? (Fixson 2002 p.88) 

The results from the evaluation meetings were based on the collected data and the non-

measureable criteria that were identified on the meetings. From the literature (Eager 2010), a 

company must think thoroughly when in product development chain should the modular design 

be considered. When developing a new product the process could be expensive. It requires a 

high level of internal collaboration to provide what the customer needs. The facts from the 

literature correspond well with the outcome of the evaluation meetings. An internal 

collaboration was established with the evaluation team and during a meeting they decided when 

and how to use standard building blocks. The results from the meeting show that SBB should 

now be used in live projects and if SBB were not used there must be good reason why.  

How to target the right product to be modular is discussed further up in the text, see paragraph 

Achievement of Modular Design. Was the decision-making concepts targeted right in modular 

design? During the meeting there was a focus on design architecture, production process and 

demand consideration. See literature (Eager, 2010). It was seen as a great advantage that the 

concepts did not contain so many details because more details entail a higher cost and more 

conditions e.g. customer requirements. Another benefit was that the concept could be 

manufactured separately. This allows a greater freedom in the production. The concept was 

simple enough. The allows the reuse of the concept in several other manual shifters. In the end 

it will lead to an increased volume unit.  
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The third pre-step, “to what extent should a design be made modular?” (Eager 2010) is all about 

the customer. In the end the customer must like the SBB. The project SBB is for the company 

but the finale step is the customer. The next phase in the project is to convince the customer 

that SBB is good for them. The center the discussions in the meetings was the customer. SBB 

with modular design is formed to increase the competitiveness.  

When it comes to life cycle cost all the phases are included from design and development, to 

production, to use and finally to end-of-life (Fixson 2002). In the evaluation process the costs 

for production were included. The focus was on the manual shifter not the whole cycle. 

However, the evaluation process could have brought in more cost items into the cost analysis, 

to become make sure that the concepts selected were correct from a cost stand point for example 

the use phase and end-of-life phase costs. In all project boundaries must be made. If the use 

phase and the end of life costs were included the process to find data could have taken much 

longer time.  

The evaluation process could have been enhanced if the customer requirements were similar. 

The dissimilarity is because the customer requirements come from a variety of customers for 

various types of manual shifters. Due to this it was hard to compare different customer 

requirements. The company has no standard tests where all the shifters are tested. The 

customers control the tests and it is they who decided which test to include. If the company has 

a standard test for each concept the result from the test would have been easier to compare and 

distinguish.  

7.3 Consequence-Analysis 

The consequence analysis was conducted with help of the interview. During the evaluation 

meetings many of the raised questions were mentioned. With the support of the interviews the 

project SBB received many useful comments to improve the continuing work of SBB. Some of 

the answers were obvious but not all. The interview made the respondents to think one step 

further of what they thought might happen due to the implementation of SBB. They also had 

reflections of needs to be done in order to receive a good outcome of SBB. 

The interview focuses on the areas of R&D and market. It would have been better if production, 

storage and suppliers were included in the interview too. The reason for the choice is to limit 

the consequence analysis. Also the most important area of the project is R&D, likewise it is 

important to reflect upon the customers and the competition.  

The answers that were given were only possible consequences. This is just a prediction of what 

might happen. However, the outcome should be taken into account because the respondents 

could have experienced similar issues before. Many of the respondents have also worked for a 

long time in the company and thus know the company very well.  

The consequence analysis may be helpful when conducting a future project plan for the project 

SBB with modular design. All the expectations and risks can be seen as a guide for the company. 

After some time the company could choose to look back and analyze if the consequences have 

happened or not.  
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The result from the interview could be compared with the advantages and disadvantages of 

modular design. See paragraph 3.5. Seen from the literature (Collier 1982) both engineering 

and operational efficiencies have shown an improvement in standardization. The efficiency 

from engineering comes from the reduction in design and the possibility to re-use the design. 

The efficiency of operation comes from improvement of through reduction in the number of 

set-ups. The literature corresponds to the interview, because many of the respondents believe 

that SBB will make the research and development process easier, because prior knowledge can 

be re-used.  

From the literature (Eager 2010), an advantage of modular design is the increased reliability in 

the design. The expectations of SBB are that the quality will be improved and that design errors 

could be found. In the industry quality is something obvious. The subcontractor should deliver 

the expectations set by the customer. To introduce a method such as a modular design can only 

be seen as positive. 

In the market there are several advantages when it comes to modular design: enhance quicker 

servicing and repair, an easier sales process due to less product complexity and higher 

sustainability, because the components could be re-used and re-manufactured. (Gershenson 

1997). From the interview one respondents said that the customers will notice the change into 

SBB, but it depends how the company presents it to the customers. The studied company must 

decide if SBB are going to be directly or indirectly branded. 

In the interview many mentioned that the SBB concepts must be tested in order to prove their 

potential to the customer. Customers are easier convinced if there are evidences. From the 

advantages from the literature the studied company could take them into considerations and 

make a marketing plan. From previous paragraph it is important to have the customer needs in 

mind. 

From the interview they were asked how much resources they believe was needed to be able to 

implement Standard Building Blocks. The outcome was that it was hard to tell or that no more 

resources needed. In the literature (Eager 2010) a disadvantage with modular design was it was 

hard to tell the high initial investment, it is hard to see the direct link between investment and 

return. SBB is an investment in the company, because it is something new. The time spent on 

the project is the resource. As future work, the amount of resources needs to be analyzed. 

Otherwise the project could reach a dead end because of the unseen costs.  

When companies use modular design a risk could be that the company tries too much to be 

cost-efficient thus losing the sight of customers’ needs as seen from the literature (Eager 2010). 

In the interview they mentioned that they are a risk that SBB could lead to a less innovative 

designer. There is a risk that the designers are stuck in the present design and forget the possible 

problems that may arise. Cost savings and innovation are seen as essential elements of a 

company. In the interview the respondents mentioned that less time would be spent on 

development of project to customer. It is important that the saved time is used to develop new 

solutions. The company could become effective if they take advantage of this saved time. 

Time is money for a sub-contractor in the automotive industry. It also very important for them 

to be creative otherwise they lose out to their competition. Implementing SBB is a very good 

move by the company to be competitive provided the company foresees the disadvantages and 

tries to overcome them by the advantages of SBB.  
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9. Appendix  

9.1 Appendix 1 - Interview Questions 

1. In what way will Standard Building Blocks affect your daily work? 

2. What actions/changes do you think are necessary to be able to implement Standard 

Building Blocks? 

3. To get an efficient implementation of the actions/changes what do you think should be 

done? 

4. How large resource do you think is needed to implement Standard Building Blocks? 

5. What are your expectations of Standard Building Blocks? 

6. What risks do you see with Standard Building Blocks? 

7. How do you think the customer will react? 

8. How do you think the competitors will react? 
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9.2 Appendix 2 - Answers from the interview 

9.2.1 Respondent 1  

In what way will Standard Building Blocks affect your daily work? 

“Over time the development time for the projects will decrease.” 

“SBB drawings does not need to be approved for every new project, they can be reused.” 

“Over time the quality will be improved.” 

“The work process will be facilities.”  

What actions/changes do you think are necessary to be able to implement Standard 

Building Blocks? 

“It is important to introduce drawings and part numbers to all the components that have been 

selected.” 

“To have complete documentation about the standard building blocks, that the designers can 

do their job.” 

“Exploring more in detail the next step is in the project” 

To get an efficient implementation of the actions/changes what do you think should be 

done? 

“We need to spread the information about SBB.”  

“The employees that works with design most feel motivated, otherwise the implementation of 

SBB will not work. “ 

How large resource do you think is needed to implement Standard Building Blocks? 

“Today, we have the knowledge required to implement SBB, therefore we don´t need any more 

resources then we already have.”   

What are your expectations of Standard Building Blocks?  

“It will become easier for the designer to design a manual shifter.” 

“My expectations are it will become easier for the designers to develop. Today we use 

"carrier over", it means that previous solutions are used in other projects. However, the 

difficulty is that there may be hidden defects. SBB could eliminates these problems.” 
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“That we become better at 

 Time 

 Quality 

 Keeping the costs down through larger volumes.” 

 

What kind of risks do you see with Standard Building Blocks?  

“The goal with the SBB is it will be used in all new projects, at that can cause a creativity 

decrease with the design and with the designer.”  

“There is a risk that the designer only look at the existing solutions and not invite new ones.”  

How do you think the customer will react?  

“They may experience that they will become set aside, all customer want to feel special”. 

“They may feel that SBB is not that creative.”  

How do you think the competitors will react? 

“I do not believe they will notice anything, but I believe SBB will become a competiveness”. 

“At the end SBB will mean a great advantages for us.”   

9.2.2 Respondent 2  

In what way will Standard Building Blocks affect your daily work? 

“It will not affect may work that much” 

“Calculation time of tolerance and forces will decrease due the exist knowledge about the 

SBB.” 

What actions/changes do you think are necessary to be able to implement Standard 

Building Blocks? 

“There must exist more willingness from the team managers “  

“All those involved in the development of SBB must show that they are participating in the 

progress” 

To get an efficient implementation of the actions/changes what do you think should be 

done? 



100 

 

“We have now done the first step, but we need to test the concepts that we have proven, in order 

to know the limitations.” 

“We need testing and calculations on the concepts.”  

How large resource do you think is needed to implement Standard Building Blocks? 

“It is hard to tell”. 

“Appreciate: it will require the same resources consumption as it required when develop a new 

shifter. From inquiry to series production.” 

What are your expectations of Standard Building Blocks? 

“I hope that the work will continue and promoted forward.” 

What kind of risks do you see with Standard Building Blocks? 

“A shifter contains many different subsystems, and the SBB are going to be several subsystems. 

One risk is that the subsystems will work perfectly separately, but together in a whole system it 

may fail.” 

“There is a risk that the SBB will work poorly, everything has to work when it comes to force 

and tolerance on a shifter otherwise the customer will not be satisfied.”  

How do you think the customer will react? 

“It is good if we become cheaper, that will the customer react on.” 

“The customer will react on improved quality and the increase knowledge.”  

How do you think the competitors will react?  

“In time, our competitor will see that it is a typical shifter for our company, but I do not think 

it will affect all. If the products have an impact then it will be marked out.” 

9.2.3 Respondent 3  

In what way will Standard Building Blocks affect your daily work? 

“Early into projects decisions will be made easier due to existing knowledge.” 

What actions/changes do you think are necessary to be able to implement Standard 

Building Blocks? 

“It requires information, very one in the company must know what SBB is”  

“It is the responsible that need to spread the information about SBB” 
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To get an efficient implementation of the actions/changes what do you think should be 

done? 

“If the customer wants to have a specific solution they may have it, but we should inform the 

customer about SBB. In the end it is up to the customer”  

“We should inform about price, instead of the feeling. It is easier show the price instead 

explaining the feeling in the customer”  

How large resource do you think is needed to implement Standard Building Blocks? 

“There must be an awareness, but there are not beginning or end in the project it should be 

continuously“ 

What are your expectations of Standard Building Blocks?  

“That all components in the shifter become finished.” 

“That we receive a better overview over the older projects that we can go back and receive new 

knowledge.”  

What kind of risks do you see with Standard Building Blocks? 

“SBB can make us do the same things all the time, a risk could be that we become stuck, we 

will become less innovative.” 

How do you think the customer will react? 

“It is not sure that customer will notice anything, it depends how we put it forward”  

“I believe that the company should not push the customer to SBB, I believe no customer want 

to have the same shifter as someone else. BMW7 series with Renualt Clio” 

How do you think the competitors will react?  

“I think the competitor will not notice anything. SBB will only be an advantage for us. I see it 

as a competitive advantage.” 

9.2.4 Respondent 4  

In what way will Standard Building Blocks affect your daily work? 

“We can better identify known and un-known weaknesses, we know what we are looking for.” 

What actions/changes do you think are necessary to be able to implement Standard 

Building Blocks? 

“A mental attitude from the designer and team leader” 
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“We need test rapport for each selected concept” 

“It is important that we can demonstrate with evidence” 

To get an efficient implementation of the actions/changes what do you think should be 

done? 

“We must design in a simpler way” 

“We need data testing” 

“We need pure facts.”  

“We need to build the subjective.”  

“We must prove that the subjective is true.”  

“We need a plan.” 

How large resource do you think is needed to implement Standard Building Blocks? 

“It is difficult to know when we do not have any implementation plan.”  

What are your expectations of Standard Building Blocks? 

“There is a potential that we going to earn money and therefore lesser risk.” 

What kind of risks do you see with Standard Building Blocks? 

“In order to prove SBB we need to do testing. A problem could be that we do not do our 

homework and do not the test correctly and that we believe that we are finished. We need to 

have test reports.” 

How do you think the customer will react?  

“The customer will experience that we have become faster.” 

“The company will receive a more positive feedback, because we can all ready today suggest 

the a cheaper solutions” 

“Therefore it is important is that we can prove that it is true” 

How do you think the competitors will react? 

“We only see won and lost project. The developing process will become much faster and we 

will win more business, that is what will be seen outwardly. SBB will help us work more 

systematically and that will be an advantages against the competitors.”  
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9.2.5 Respondent 5  

In what way will Standard Building Blocks affect your daily work? 

“Not at all, I am not in the design team of manual shifter” 

What actions/changes do you think are necessary to be able to implement Standard 

Building Blocks? 

“We must inform everyone that works with construction, and follow-up that everyone thinks 

about SBB” 

“If they have not used SBB, there must be good reasons why” 

To get an efficient implementation of the actions/changes what do you think should be 

done? 

“The implementation process needs to be controlled and monitored otherwise the SBB cannot 

be implemented.”  

How large resource do you think is needed to implement Standard Building Blocks? 

“Internal processes within the company have to change in order to implement SBB.” 

“We have to show that SBB will save us time and money.” 

What are your expectations of Standard Building Blocks? 

“Personally none, but it is important that those people that are involved in SBB see the 

advantages and go cautiously forward.” 

What kind of risks do you see with Standard Building Blocks? 

“We lose knowledge over time. The problem can occur after some time we don’t know the way 

we pick one solution over one other. We rely entirely on old knowledge. Due to knowledge loss 

we cannot solve future problems.” 

How do you think the customer will react? 

“We become faster and accurate at request” 

“The customer will notice because we become more and more secure, because we can defend 

our solution”” 

How do you think the competitors will react? 

“Our competitors will not notice what we offer to our customers, maybe over time they may see 

that we can offer shifters to a lower price and send the response to the customer much faster.”  
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9.2.6 Respondent 6  

In what way will Standard Building Blocks affect your daily work? 

“Shorter lead times on forthcoming requests.” 

“Over time less resources are needed.” 

“With SBB the components will receive a better foundation what they can accomplish.” 

What actions/changes do you think are necessary to be able to implement Standard Building 

Blocks? 

“We must change our business model, because when need a new strategy how we should 

implement SBB.” 

“Today the customer own the tool, in the further we as company most own the tool in order to 

implement SBB.” 

“We need to test the concept what the manage” 

To get an efficient implementation of the actions/changes what do you think should be 

done? 

“Today we can start with SBB, the most important is to receive support from customers”  

“We must have new test techniques against the customer. It is also important to do the footwork 

first, we must show that it works” 

How large resource do you think is needed to implement Standard Building Blocks? 

“We can already now start implementing SBB, but we have to have the bigger picture in order 

to get the full effect.” 

What are your expectations of Standard Building Blocks?  

“That it will become a better developing process and it will become faster to develop projects.” 

What kind of risks do you see with Standard Building Blocks? 

“We have to convince the customers, the customer often has their own ideas of how things 

should be constructed.” 

How do you think the customer will react? 

“In the long run it will become good, but in the beginning they would be skeptic.” 

How do you think the competitors will react? 
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“The competitors will not notice it until they have lost market share, then we are happy. For 

the most part, I don´t care about what the competitions think.” 

9.2.7 Respondent 7 and 8  

In what way will Standard Building Blocks affect your daily work? 

“In order to create SBB, the company need to own their own tools and therefore has the 

company a bigger impact on the tools.”  

“With SBB all components in a shifter do not need to be reinvented.” 

What actions/changes do you think are necessary to be able to implement Standard 

Building Blocks? 

“Information need to be spread” 

“The volume unit of the tool. A tool can only withstanding a certain number of shots, therefore 

could not many projects use the same tools” 

To get an efficient implementation of the actions/changes what do you think should be 

done? 

“The whole organization must be involved in order make it work” 

“There are more details that could be standard” 

How large resource do you think is needed to implement Standard Building Blocks? 

“I believe in the beginning we will receive a higher implementation cost, but once it is 

established it will reduce the costs.” 

What are your expectations of Standard Building Blocks? 

“That it will become a better developing process and it will become faster to develop projects.” 

“That it will become easier to prepare and save time”  

What kind of risks do you see with Standard Building Blocks? 

“If we have only have one solution the company will get stuck, we need to be broad versioned 

in order to be not locked to one solution.” 

How do you think the customer will react? 

“The customer will receive faster response” 
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“The project will cost less” 

“The projects will move faster” 

How do you think the competitors will react? 

“The will notice that we can offer a lower price and that our project will run faster” 

“We will become more competitive” 

“We will be competitive if we use SBB right. In the beginning I believe the competitors will not 

notice it at all.”  
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