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Abstract 

 
The need and demands within the automotive industry on quality systems and processes are 

high. The most widely spread document for quality control is the standard ISO/TS 16949. The 

aim with the APQP-process is to build the quality of the product and process for new designs 

or re-designs. 

 

The aim of this project is to find a customized, when it comes to the design process, APQP-

process for Fuji Autotech with focus on the two first phases where most of the design 

activities are performed. This is done by studying the existing APQP-process at Fuji Autotech 

and comparing it with mainly the standard ISO/TS 16949, interviewing personnel at the 

company, and empirical studies of the process. 

 

The focus areas are therefore to find a process that suites the company and contribute to the 

academia by sharing experience to the University. 

Three issues where considered being of importance for the outcome of the project.  

 

Question 1: 

Which factors are necessary to follow-up when assuring the quality of a project? 

 

Question 2: 

How does the process for quality assuring a project look like today? 

 

Question 3: 

How may the process for quality assurance of a project be optimized? 

 

The result from this research project is two new process maps and a new APQP process flow 

for Fuji Autotech has been created. 
 

The studies performed, within this research project have identified the following key factors 

for obtaining a good quality. 

 

 Existence of a management systems for quality 

 Management responsibility 

 Management of resources 

 Product design 

 Measure, Analyze and Improvement 

 Fulfilment of customer needs 

 Fulfilment of requirements 
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Sammanfattning 

 
Fordonsindustrin idag har stora behov och krav på kvalitetssystem. Den mest spridda 

standarden för kvalitetsstyrning är ISO/TS 16949. Syftet med APQP-processen är att bygga 

upp kvalitén för nya konstruktioner eller omkonstruktioner. 

Syftet med detta projekt är att skapa en anpassad, när det gäller utvecklingsprocessen, APQP-

process för Fuji Autotech med fokus på de första två faserna, där det mesta av 

utvecklingsarbetet utförs. Arbetet utförs genom att den existerande APQP-processen vid Fuji 

Autotech studeras och jämförs med i huvudsak ISO/TS 16949, intervjuer av personal vid 

företaget samt empiriska studier av processen. 

Huvudmålet är därför att ta fram en process för företaget och att bidra med erfarenhet till 

högskolan. 

Tre frågeställningar befanns vara viktiga för slutresultatet av detta projekt.  

 

Fråga 1: 

 

Vilka faktorer är nödvändiga att följa upp vid kvalitetssäkring av projekt? 

 

Fråga 2: 

 

Hur ser dagens process för kvalitetssäkring av projekt ut idag? 

 

Fråga 3: 

 

Hur kan processen för kvalitetssäkring av projekt förbättras? 

 

Resultatet från detta forskningsprojekt är två nya process kartor samt ett nytt APQP process 

flöde för Fuji Autotech. 

 

De genomförda studierna inom detta forskningsprojekt har identifierat följande nyckelfaktorer 

för att skapa en bra kvalitet. 

 

 Ett existerande kvalitetsledningssystem 

 Ansvarsfull ledning 

 Resurshantering 

 Konstruktionslösningar 

 Mätning, analys och förbättringar 

 Uppfyllandet av kundbehov 

 Uppfyllande av kundkrav 
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1 Introduction  

This first chapter starts with a description of the background to this project and then follows a 

description of the objective, relevant questions, the delimitations, the role of the researcher and 

finally a short presentation of the company where the researcher is working and where most of 

the empirical studies have been carried out. 

 

1.1 Background  

The need and demands within the automotive industry on quality systems and processes are 

high. The most widely spread document for quality control is the standard ISO/TS 16949. 

ISO/TS16949 originates from QS9000, which was developed from ISO 9000 by the three 

American car manufacturers Chrysler, Ford and General Motors. ISO/TS 16949 consists of 

among others the Advanced Product Quality Planning (APQP) process. The aim with the 

APQP-process is to build the quality of the product and process for new designs or re-designs. 

Fuji Autotech AB (FAAB) has been using the APQP-process for several years, with the start 

when certifying for QS9000. Within the first new projects using the APQP-process it 

functioned very well. As times gone by the projects were put into production and became 

routine work. Then it was discovered that the process was not anchored enough. Together with 

organizational changes this lead to that the process was more or less forgotten in the everyday 

work. The consequence is that the way of working with the process differs between projects 

and project participants.  

The benefit for the persons participating, is enhanced competence, for the company a proposed 

solution to a existing problem at the company and finally for the University a possibility to get 

new and deepened connections with the industry. 

 

1.2 Objective 

The aim of this project is to find a customized, when it comes to the design process, APQP-

process for Fuji Autotech with focus on the two first phases where most of the design activities 

are performed. This is done by studying the existing APQP-process at Fuji Autotech and 

comparing it with mainly the standard ISO/TS 16949, interviewing personnel at the company, 

and empirical studies of the process. 

The focus areas are therefore to find a process that suites the company and contribute to the 

academia by sharing experience to the University. 
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1.3 Issues  

Quality has become an increasingly important means of competition on the world market. A 

strategy based on management commitment to continuous quality improvement has therefore 

to be applied more generally and systematically in any organization to enable to keep its 

position on the market. Otherwise, lager shares of the market will be lost to those competitors 

who are more aware of the importance of quality, which is illustrated in figure 1.3-1. [8] 

 

 

 
Figure 1.3-1. The importance of quality for the development of companies. (from Bergman & Klefsjö who have 

taken it from Deming, 1986). 

 

 

In order to be able to produce a proposal to a new process, the following research questions 

have been identified to be relevant. 

 

Question 1: 

 

Which factors are necessary to follow-up when assuring the quality of a project? 

 

Question 2: 

 

How does the process for quality assuring a project look like today? 

 

Question 3: 

 

How may the process for quality assurance of a project be optimized? 
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1.4 Delimitations 

The aim of this project is to find a customized, when it comes to the design process, APQP-

process for Fuji Autotech with focus on the two first phases. The process shall have its base in 

ISO/TS 16949. 

 

Other interesting processes such as the IDEO-processes, MFD-processes (Modular Function 

Deployment), LTQ-process (Leadership Through Quality), QIP-process (Quality Improvement 

Program) and Sex Sigma exists but are not covered in this study since the ISO/TS 16949 is so 

widely spread within the automotive industry. 

 

 The focus area is therefore to find a process based on ISO/TS 16949 that suites the company 

and contribute to the academia by sharing experience to the University. 

 

 

 

1.5 Role of the researcher 

The researcher have for the last 9 years been working as a design engineer at Fuji Autotech, 

first with designing of packaging machines but most of the time designing of adjustable 

steering mechanisms for the automotive industry. 

 

1.6 Company presentation 

Fuji Autotech AB was founded in 1993, when the Japanese company Fuji Kiko bought the 

civilian part of the defense industry company Bofors. Fuji Autotech was until 2009-2010 based 

on two different business areas, which were development and production of packaging 

machines for Tetra Pak and development and production of steering mechanisms for the 

automotive industry. The business developing and producing machines for Tetra Pak is now 

being phased out and focus is put on the automotive industry. In the beginning of 2010 the 

company has approximately 100 employees. 
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2 Research Methodology 

Research work can be described as a systematic and structured way of examining a specific 

problem that needs a solution [1]. 

This research methodology chapter will first shortly present some basics about research 

methodology and present the methodologies used for this research work. The following figure 

is a schematic figure of the research process describing the journey from the starting point with 

the identified problem through the research questions, testing of theories in the real world, back 

to theory, and test in real world again and after some loops finally the proposed solution [2]. 

 

 

 

 

 

 
 

Figure 2-1. The research process [2]. 
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2.1 Research approach 

There are three different research methodology approaches positivistic, hermeneutic and 

systems approach, figure 2.1-1 shows how they are related to each other.  

The positivistic approach is an explanatory, analytical approach where the reality is measurable 

and explained with laws. [4]. 

The hermeneutical approach is an approach where the researcher tries to understand and 

interpret the reality. [4]. 

When the research area is complex with many parameters and variables that are hard to control 

the system approach is the best choice since it allows to have an holistic approach and study the 

system on a high level and take care of interactions within the system as well as e.g. flow of 

information or energy into or out from the system. [4]. 

 

 

 
 

Figure 2.1-1 Three different research methodologies and how they are related to each other [3]. 

 

 

 

 

Research work may be categorized into at least three different areas basic research, applied 

research and development work. 

 Basic research aims at discovering new basic knowledge, insight and understanding [5]. 

 Applied research aims at bring new knowledge for practical (applied) use [5]. 

 Development work is a systematic work that uses new principles, methods and tolls, 

introduces new processes, systems, services or enhances already existing [5]. 
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2.2 Research methodology applied 

In this chapter the methods used in this research work are presented. 

This project will have a systems approach since when studying a product development process 

a great number of different factors have to be taken into account. The great number of different 

factors makes it impossible have control of all factors. 

 

The research area will be the development area with the aim to improve the APQP-process for 

the company. 

 

A case study at the company will be performed. This will, combined with studies of the 

ISO/TS16949 standard and other relevant literature be the base for answering the research 

questions. 

 

2.2.1 Case studies 

According to Yin [6] are at least six different data collection methods available for use within a 

case study. These six methods are documentation, archival analysis, interviews, direct 

observations, participating studies and physical artefacts. The methods that have been used 

within this research to collect empirical data are documentation, interviews, direct observations 

and literature studies, see figure 2.2.1-1. The aim with the case study is to find out how the 

APQP-process is used and perceived at the company. 

 

 
 

Figure 2.2.1-1 Schematic picture over the data collection carried out in the case study. 

 

2.2.2 Documentation 

Material used in different projects describing the work with the APQP-process have been 

collected and studied, e.g. D-FMEA, design verification, prototype build-control plan, 

engineering specification and material specification. 



8 

2.2.3 Interviews 

The interviews have been carried out at the company at different functions e.g. development 

and marketing & technology to study how the APQP-process is used today. The interviews 

have been carried out individually with each respondent in a semi-structured way with a pre-

defined interview form as a guideline but with the possibility to ask further questions if needed. 

The interviews are supposed to show how the APQP-process is used by project managers and 

design engineers and how they perceive the work with the process. 

 

2.2.4 Direct observations 

Studies of projects for different customers have been carried out and experiences from previous 

projects have also been used. 

 

2.2.5 Literature studies 

Studies of internal literature as well as other literature e.g. books, papers and doctoral thesis 

have been used to find the state of the art (SOTA) even though ISO/TS 16949 have become 

somewhat of a SOTA within the automotive industry. 

 

2.3 Validity and reliability 

Reliability and validity are about the credibility for the methods that has been used to identify 

measures, parameters, measuring equipments, tests and research methods. The reliability is the 

measure of how well the method used gives the same result time after time if used on the same 

sample material [7]. The validity is the measure of how well the method measures what is 

supposed to be measured [7]. 

 

 One way of improving the validity is, according to Yin [6], to use different data collection 

methods e.g. literature studies, interviews and case studies.  

 

The way of improving the validity and reliability of this research are to present the work 

carried out in an as transparent way as possible. The steps carried out in the research are 

presented and the methods for collecting the data and how it has been transferred to the 

proposed solution are shown. The methods, collected data and the progress of the project have 

been presented at repeated project meetings with the supervisor both from the University and 

the company. At those meeting feed-back with many valuable ideas and thoughts have been 

received and taken into account in the following work. 
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3 Frame of Reference 

This chapter focuses on ISO/TS 16949 and its APQP-process but other relevant concepts are 

treated e.g. stage-gate models and Kaizen. 

 

3.1 Definition of quality 

The word “quality” is derived from the latin “qualitas” meaning “of what”. Cicero and other 

ancient writers seem to have used the word in the sense of “nature”.  There are many definition 

of quality, one of them is made by Bergman & Klefsjö “The quality of a product is its ability to 

satisfy, or preferably exceed, the needs and expectations of the customers”. Another definition 

can according to Bergman & Klefsjö be found in ISO9000 “Quality is the totality of features 

and characteristics of a product or service that bear on its ability to satisfy stated or implied 

needs”. 

 

3.2 Effective strategies 

Organizations that want to be market leaders or achieve significantly better profitability 

through a serious investment in quality needs to have some sort of strategy. There are in the 

first case four strategies that are in question. To achieve best results a combination of the four 

strategies are the best. [14]. Sandholm explains the strategies according to the following 

descriptions. 

The first strategy is about leadership. Without the full support and engagement from the top 

management regarding quality issues will the results be disappointing. A good leadership is 

characterized by: 

 

 An established business plan. 

 A quality policy based on the business plan. 

 Quantifiable quality targets 

 A quality management system 

 An organizational structure with clear responsibilities and authorities. 

 All personnel are given the right conditions to perform the tasks. Passion and commitment are 

key issues. 

The second strategy is education. To really focus on quality is for many organizations a real 

challenge for the company culture. Customers and customer needs are given more priority 

which demands a change of attitude to quality for everyone. New knowledge is also needed. 

The education must be held for everyone but start with the top management to get the right 

effect. A good education plan consists of the following components: 
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 Seminars for the top management to create understanding for the importance of quality. 

 Work conferences for all managers and other key persons to start a cross functional team work 

throughout the organization. 

 Specialists within different functions are given education specialized for their area. 

 All other personnel are given education to understand their own contribution to the quality. 

Strategy number three are benchmarking. Organizations that are successful are very aware of 

its competitors and the surrounding world. Benchmarking is about: 

 

 Continuous study of the needs that the organization is supposed to cover. 

 Continuous benchmarking of competitors. 

 Trends on the market and surrounding world are studied. 

 The process from customer need to product or service are planned and managed with focus on 

the quality outcome. 

The last strategy is about operational enhancements. Continuous improvements are necessary 

in order to carry on developing the organization in the right direction. Operational 

enhancements can be divided into two different categories. The first category aims at achieve 

better customer satisfaction by focusing on the customer needs. The second category focuses 

on improvements to the internal processes and routines. A successful work with continuous 

improvements is characterized by: 

 

 Work with continuous improvements is carried out throughout the organizations in a structured 

way. Routines for the work with improvements exist and are followed. 

 The management are engaged in the priority, control, coordination and follow-up of the 

improvements. 

 The participants have through education received the right methods and tools for the 

improvement work. 

 Enough resources are given, especially time. 

 Facts about the operations are the basis for the improvement work.  

 The results from evaluations and audits are also used in the improvement work. 

 The processes are studied and analyzed to find improvement areas. 

 The benchmarking activities give inputs to improvements. 
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3.3 Quality Assurance 

Control of quality is not a new trend, instead it has been used for centuries, even before the 

industrial revolution. Craftsmen that were more skilled than others did get more customers than 

the ones not as skilled. The quality outcome was based on the individual skill of the craftsman 

and that he was able to control the chain of activities throughout the process of creating the 

product. [14] 

 

Quality assurance were established during the 1960:s. The idea with the concept of quality 

assurance is that the quality should be controlled and assured in all steps. [14] The development 

have led to that most work with quality assurance be carried out before the start of production. 

 

The standard (SS-EN ISO9000:2000) defines quality assurance as “a part of a quality 

management system focused on creating confidence that the quality requirements are fulfilled.” 

Quality management is defined as “coordinated activities with the aim of managing and 

controlling quality related work within an organization.”  

 

Experience shows that it is appropriate from an organizational point of view to divide the 

quality improvement organization into a governing part and an analytical and remedial part. 

[14] 

 

The responsibilities for the governing part are: 

 

 Priorities possible improvement projects 

 Identify possible causes for the prioritized improvement projects 

 Initiate analyses and other studies 

 Decide on the implementation of proposed measures 

The responsibilities for the analytical and remedial part are: 

 Perform analysis and other studies 

 Present analysis and conclusions with root cause analysis and influencing factors 

 Propose measures  

The governing parts should not be put on one single person or function, the work must be a 

cross functional team work between all functions within the organization, such as product 

development, purchase, market, product manufacturing, that influence the quality of the  

products or services. Therefore it is important to have a quality steering committee with all 

concerned function represented, where every representative has its own area of responsibility. 

[14]       

 

Quality audits are a tool that is used, within the field of quality assurance, to check the quality 

outcome for the produced products or services. The responsibility for the quality audits should 

be placed to parts of the organization that does not have the direct responsibility for the quality 

outcome. For that reason it is common to include the responsibility for the quality audits on the 

department of quality. [14]. 
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Figure 3.3-1 illustrates how the principle “quality assurance”, the tool “quality management” 

and the working methodology “quality audit” may interact to achieve the overall best quality 

outcome. Each part is of importance to achieve the best result. If one part fails, it will affect the 

outcome negatively. 

 

 

 

 
Figure 3.3-1 Interaction between principles, tools and working methodologies. 
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3.4 QS9000 

QS9000 is an industry standard for quality assurance within the automotive industry. It 

originates from ISO 9001:1994 which has been further developed by the American car 

manufacturers “The Big Three” (Chrysler, Ford and General Motors). These three companies 

did, together with other commercial vehicle producers, put together a group called, Supplier 

Quality Requirements Task Force. The target was to harmonies the industry both from a 

customer and a from a supplier point of view, so that the involved parties were speaking the 

same language and using the same tools and so on. [9]  

 

3.4.1 Background of QS9000 and ISO/TS 16949 

The reason for developing QS9000 and later on the ISO/TS 16949, was that “The Big Three” 

had identified the need to coordinate the costumer-specific requirement on the suppliers. 

 The work started in 1988 when a workgroup in AIAG, Automotive Industry Action Group 

where put together. AIAG is the Americas automotive industries branch organisation where all 

companies active within the automotive industry are able to become members.  Their first task 

was from the beginning to standardise reference manuals, reports and technical nomenclature. 

The first manual presented was the Measurement System Analysis, MSA, presented in 1990.  

 

In 1992 it was decided that the work should be extend with the objective to establish a common 

Basic standard for the suppliers’ quality system and tools for its evaluation. “The Big Three” 

considered that ISO 9000 was not sufficient to ensure that the automotive industry 

requirements on the quality assurance and improvement work were met. They wanted to give a 

more specific directive, set higher demands on implementation, as well as strengthen their own 

position in the certification process.  

 

In 1994 were the Quality Systems Requirements released. QS9000 was now a new standard for 

the quality systems and quality assurance. The standard consists of reference manuals as well 

as guidelines for manufacturer of tools. [9]  The reference manuals are QSA (Quality System 

Assessment), APQP (Advance Product Quality Planning),  SPC (Statistical Process Control), 

MSA (Measurement System Analysis) and the last one is FMEA (Potential Failure Mode and 

Effects Analysis). 

 

3.4.2 Purpose and objectives with QS9000 

The objective with QS9000 was to make the suppliers to create quality assurance systems to 

meet the requirements for the automotive industry. With support of QS9000 the suppliers 

should develop processes and routines to ensure: 

 
- Continuous improvements 

- The prevention of error 

- Reduction of deviations and waste. 

 QS9000 defines the basics expectations on quality system from Chrysler, Ford and GM. [9] 
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3.5 ISO/TS 16949 

Harmonization of requirements in the automotive industry has after the QS9000 continued and 

resulted in the international technical specification ISO/TS 16949. The ISO/TS 16949 is a 

merger of the national standards QS9000, VDA 6.1, EAQF and AVSQ, briefly described in the 

following picture. The purpose with the technical specification is to improve suppliers’ quality 

and working methodologies to achieve it, by imposing requirements on quality management 

and by developing the certification system. 

 

 QS9000 represent the American automotive industry 

 VDA 6.1 (Verband der Automobilindustrie) represent the German automotive industry 

 EAQF (Rèférential dÁptitude Qualité Fournisseurs) represent the French automotive industry 

 AVSQ (ANIFA Evolution of Quality System) represent the Italian automotive industry 

 

 
Figure 3.5-1. Development of ISO/TS 16949[10] 
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3.5.1 Purpose and objectives with ISO/TS 16949 

As mentioned ISO/TS 16949 has developed by bundling of different vehicle standards issued 

by the companies themselves or their common organizations. The main purpose with the 

standard is to provide a management system for quality in the automotive industry and avoid 

parallel certification audits for suppliers. The goal is to achieve the following: 

 
- Global harmonization of quality system 

- Global recognition of certification 

- Competitive advantage 

- Fewer second and third-party audits 

- Advantages for global procurement 

By providing a common approach and language for quality management in the automotive 

industry the wish is to increase the understanding of customer requirements. [9] 
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3.6 APQP Advanced Product Quality Planning  

In the reference manual APQP, Product Quality Planning is described as a structured method in 

order to define and execute necessary actives to ensure that the product is fulfilling the 

customer requirements. The Product Quality Planning method is a cyclic process where the 

cycle starts by defining the needs for a new product and associated product concepts for 

satisfying the need. The cycle ends when the product is industrialized and the production is 

evaluated and when necessary corrective actions have been performed. [10] This cycle is called 

the PDSA-cycle, Plan, Do, Study and Act. See figure 3.6-1. 

 

 

 

 

 
Figure 3.6-1 PDSA-cycle [10] 
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Some of the primary goals with the APQP-method are; 

 

 To direct resources to satisfy the costumer 

 To promote early identification of required changes 

 To avoid late changes 

 To provide a quality product on time at the lowest cost 

 

In order to succeed with the quality work some requirements need to be met and the two most 

important are, full support from the management and that the work with the APQP is carried 

out in cross-functional teams. 

The work with the APQP process could be explained following the Deming circle (PDSA) by 

following the 6 main activities of the APQP process, which are: 

 

 Plan and define program  

 Product design and development verification 

 Process design and development verification 

 Product and process validation 

 Production  

 Feedback assessment and corrective action 
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The main activities are broken down into 38 sub-activities, see figure 3.6-3, and define the 

input and output. The goal with the whole process is to ensure communication and structure so 

the necessary activities are delivered with the right quality at the right time. Figure 3.6-2 

illustrates the process from planning to production. 

 

 
Figure 3.6-2. Product Quality Planning Timing Chart [10]. 

 

 
Figure 3.6-3, The 38 sub activities [15]. 
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3.7 Kaizen  

”Kaizen” is Japanese and means roughly ”change to the better”. The word is one of the most 

frequently used in Japan, used in many different contexts.  For example, politicians speak about 

“kaizen” for trade balance, “kaizen” in diplomatic relationships and “kaizen” for the social 

welfare. 

In the Japanese industry the concept of Kaizen has been used for a long time.  The meaning is 

that all people involved contribute to improvement of the different process in the company or 

organization by continuous improvement works. [8]  

The “Kaizen” philosophy is customer and process oriented in the meaning that the overall goal 

is to satisfy the customers to keep the business alive and improve the processes continuously in 

order to stay competitive. To succeed with that, commitment and participation from the 

employees, sharing their knowledge and experience in the continuous improvement work, are 

needed. 

“Kaizen” could be seen as a continuous travel around the, PDSA-cycle, see figure 3.7-1.  

 

 

 
Figure 3.7-1. PDSA-Circle Plan, Do, Study and Act. 

 

 

Comparisons have been made between eastern and western companies. The surveys indicate 

that management and employee commitment are much more substantial in the east than in the 

west. It also shows that companies in the west devote too much time to inspection and too little 

energy to activity obtaining information about the customer needs. By speeding more efforts on 

customer needs they could more easily design and manufacture products fulfilling these needs 

to the lowest possible cost. 
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3.8 Stage-Gate Model 

In most companies there is a need to run projects according to some sort of project or decision 

model in order to run projects the same from time to time. The model helps the project 

participants to make the right decisions and to allow for quality assurance of the project. 

 

 

Figure 3.8-1, Illustration of a product development process. 

 

 

Many companies have chosen to use a model described as a “Stage-Gate Model”, see example 

in figure 3.8-1. A clearly defined model helps optimizing business opportunities by ensuring 

that the right projects are being executed and that bad project are terminated in time. The 

decision model is thereby a tool to ensure that there are not too many ongoing projects running 

parallel to one another thereby creating queues and bottlenecks. [11] 

The product development is considered to be a process for systematic problem solving. The 

process starts with a feasibility study where customer needs are translated into requirements on 

the product. Before entering the next phase a gate have to be passed, hence the name “Stage-

Gate Model”. All phases or stages of the projects are separated by gates that have to be passed 

by meeting different criteria. After passing the first gate, the concept design phases are entered. 

In which different concepts are generated and tested before the final concept is chosen and the 

design stage are entered. In the design stage the technical documentation e.g. drawings with 

dimensions, geometrical tolerances and so on are defined. After the design follows the 

verification stage where produced parts from the production systems are tested according to 

defined test procedures and check against requirements agreed up-on from the feasibility study. 

When the test has been passed the product is ready for the industrialization and 

commercialization stage where the start of the serial production is prepared. After the start of 

serial production the project is closed down and summarized in a lessons learned document and 

the follow-up stage starts, where the design is updated and deviations from the production 

process are taken care of. An illustration of a common “Stage-Gate Model” follows [11]. 

According to Lindstedt and Burenius a State-Gate Model with five gates are recommended for 

larger projects as illustrated in figure 3.8-2. For smaller projects a shorter three-gate version of 

the State-Gate-Model is recommended to increase efficiency. 

As can be seen in chapter 3.6 the APQP process is also divided into different stages separated 

by gates so it can also be seen as a Stage-Gate Model.   

Planning Concept 
developme
nt 

System-
level 
design 

Detail 
design 

Test and 
refinment 

Productio
n ramp-
up 
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Figure 3.8-2.An example of a stage-gate model [11]. 
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3.9 Successful quality strategies 

A quality strategy in a company must be built on continuous and consistent commitment from 

top management regarding questions of quality. Top management has to include quality aspects 

in the company vision, and support activities regarding quality financially, morally and with 

management resources. Top management must also actively take part in the improvement 

process. If the management do not show by their actions that quality is as important as, say, 

direct costs and delivery times the rest of the staff in the company will not make such a 

valuation. [8] 

 

A quality strategy must be based on top management commitment in order to be successful. 

With this commitment as a base the strategy should include the following important elements: 

see the figure 3.9-1. [8] 

 

       

 
 

Figure 3.9-1Important elements in a successful quality strategy [8]. 
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4 Empirical Studies  

 

This chapter describes the empirical study carried out at Fuji Autotech. The aim of the 

empirical study was to see how the work with the APQP process in gate 1 &2 (where most of 

the design is carried out) are made today. 

 

The study was carried out by interviewing design engineers and project managers at the 

company. The interview was carried out in a semi-structured way where questions had been 

written down beforehand and answered during the interview, but with the possibility to ask 

more questions when needed.  

 

The empirical study will help answering the questions 1, 2 and 3. 

 

 Question 1: 

Which factors are necessary to follow-up when assuring the quality of a project? 

 

 Question 2: 

How does the process for quality assuring a project look like today? 

 

 Question 3: 

How does the process for quality assuring a project look like today? 

 

4.1 Case Study 

 

The case study have been carried out in co-operation with colleagues representing the 

marketing department, project management, design engineering, production engineering and 

finally purchasing. The team has during a series of meetings been mapping how the work is 

carried out at the moment on the company. The team has been discussing how a new process 

could look like. 

The questions that were taken into account were: 

 

 How should a new process look? 

 Who should be responsible for each document? 

 What should be done in the different steps (The 38 sub-activities from chapter 3)? 

 How should the work be documented? 

 How should it be presented? 

 How should it be archived? 

 Why is some projects managed according to the APQP-process and other not? 
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The APQP-process used at Fuji Autotech today is not so easy to use. A really good manual 

does not exist. The manual is hard to follow, some document numbers do no longer exist. 

Changes have been made in some documents but the changes have not been registered in the 

manual. Abbreviations have been deleted from the manual even though they are still used in the 

documents. All these disturbances make it hard to follow for new employees as well as for 

others, especially for those who do not work frequently with the process. 

 

Fuji Autotechs APQP process flow could be difficult to relate to the ISO/TS 16949 APQP 

process. The company does not use the same step numbers like ISO/TS 16949, which can be 

seen in figure 4.1-1 (GATE 1) and 4.1-2 (GATE 2). 

 

Previously a document that was more like the”standard” were used, where the steps had the 

same number as in the standard APQP. Then it was easier to follow the ISO /TS 16949 APQP 

manual and see what should be done in the different steps. It also had a column where the 

document ID where written so you easily could see which document you need for the different 

step. 

  

An illustration of the document can be seen in the figure 4.1-3. This document was easier to 

follow, but it did not include any demand on gate review before passing the gate. Today the 

members in the project group must sign before they pass the gate and start with the next. When 

they have signed the document they also promise that they have made all documentation in the 

phase.  

 

Previously it was easier to go on without being finished with all steps. For example the D-

FMEA could be made after that the first prototypes have been made without being noticed. 
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Figure 4.1-1 Fuji Autotechs APQP process flow GATE 1 
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Figure 4.1-2 Fuji Autotechs APQP process flow, GATE 2 

Under this tabs are some 

information about output 

and documents.  
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Figure 4.1-3 Old APQP process flow from Fuji Autotech 
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4.2 Interview study at Fuji Autotech AB 

The interview study was conducted at the design department at Fuji Autotech AB. The people 

working there have different experience some have been working for about 2,5 years while 

other have been working for up to about 25 years. This means that some have been working 

with QS9000 as well as APQP and others only with APQP. The study is conducted to get 

answers about how the people working at the design department find it working with APQP, to 

find out what is good and what is possible to improve. The study is also supposed to get 

answers to how well the personnel knows the APQP process and how well implemented the 

process is at Fuji Autotech today. 

 

The answer to the question how well they know the process got a varying answer. Two said 

that they did not know the process some said that they did know it to some extent and two 

knew the process well.  

 

Here are some citations from the interviews (translated from Swedish). “We were more 

involved in the process when we worked according to ISO 9001 and QS9000. We knew those 

processes and worked according to them. Today it is not like that.” 

Fuji Autotech has been working according to QS9000 since approximately 1997-98, when they 

were certified. All personnel l have however not been working with it that long. The demand 

on certification came when Fuji wanted to be a supplier to Mercedes trucks. The personnel 

believe that for the last five years that they have become less and less involved in the process 

compared to before. Today it is more up to the project manager to have control on which 

activities to do and when. They feel that they lack an overall picture of the work and process. 

Before Fuji Autotech stated using QS9000, and now the APQP-process to secure the quality, 

they were certified according to ISO 9001 step 1, 2 and 3. They became certified for ISO 9001 

in 1994. The design department followed step 1. Some feel that it was not as strict as the 

APQP. 

 

Here follows some answers to the question  

“How is the APQP-process integrated in every day work at Fuji Autotech?” 

 

“The design department is involved by for example making D-FMEA.” 

 

“Not in the same way as before, only when there is a problem that needs to be solved.” 

 

“The working methodology has been changed, it was better before. We do not have the same 

possibility to influence the work as before. Now it is up to the project manager to lead the 

work. Previously we had a document (check list) to follow to guide us in what activities to do.” 

The introduction of the APQP-process was needed to be able to continue as a supplier to the 

automotive industry. 

 

“The customers from the automotive industry today expect the supplier to assure the quality in 

every step. The customers expect more documents assuring the quality compared to some years 

ago.” 

 

“The customers demand us to follow the APQP-process but some departments find it hard to 

follow these directions.”
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The work with quality to the customers is working as it should. If there is a quality deviation 

then the customers feel that Fuji Autotech is acting promptly and tries to solve the problem in 

the fastest and best possible way. For serious problems there is a demand from the customers 

that the company shall send a representative within 24 hours to the customer. A “crisis group”, 

is put together, that goes through all data to try to discover what has gone wrong and how to 

solve the problem and secure that the fault is not repeated. 

 

“I believe that the customers are quite satisfied with us as a supplier. They are satisfied with the 

way we deal with our quality problems when they occur. We have managed to lower our 

PPM.” (PPM = Parts Per Million. Unit used to measure the amount of faulty parts.) 

 

“Yes, the customers are satisfied with how we used to work. “ 

 

By using the APQP-process, the departments within the company have started to understand 

what is allowed and what is not allowed to change. Right now one project feels more under 

control and a good team work is established. 

 

The APQP-process feels quite resource intensive and there is not always resources enough to 

carry out all activities as expected. More support would be beneficial. In smaller projects it can 

sometimes be efficient to be flexible but the support for that is hard to find in the APQP-

process. 

 

During the interview study some proposals were presented on how to improve the way the  

APQP-process are handled. 

 

 Spread the information within the organization to every level within the company. 

 Create a guide with checklists for the work with APQP to make everyone working the same 

way. 

 Create a uniform structure for project documentation, independent of project and project 

members. 

 Secure resources and use resource planning to maximize the efficiency. 

 Use a documentation system that allows control of release of document issues. 

 Make the APQP-guideline well known and easy to access. 

 Put more focus on the quality of the tasks not just focus on correct filled forms. 

 Make activities at the right time and as early as possible for example make FMEA: s before first 

prototype manufacture. Make the documents living, update during the entire project if 

conditions are changed. 

In order to realize those proposals a new process description adapted to Fuji Autotech are 

needed. All departments need to work through their deliveries and responsibilities. What is 

needed to be done, when is it needed to be done and who is responsible? 

 

 The new process description needs to be implemented with support from the company’s 

management team to get maximum acceptance and compliance. 

 

Most interviewed employees thought that the internal process is quite hard to understand 

especially for new employees.  The internal Fuji Autotech APQP manual is in need for update 



30 

and improvements. Old abbreviations are used without translation or explanations as well as 

links to out-dated documents. 

 

As for many other companies having many different customers from  to the automotive 

industry, the new process at Fuji Autotech have to be on a general level that can be adopted to 

customer specific needs when coming to more detailed level. 

 

The personnel feel that they would benefit from more education regarding the APQP-process. 

It might be a good idea to combine such an operation together with an introduction of a new 

company specific APQP-guideline. 

 

Finally all interviewed employees felt that the work with the APQP-process is meaningful and 

is contributing to a better quality. 
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5 Proposed Framework 

The results from the empirical studies and the theoretical framework form the basis for the 

framework proposed in this chapter.  

 

5. 1 Proposal of APQP for Fuji Autotech  

The proposal to a new APQP process document at Fuji Autotech is presented in figure 5.1-1. 

The new columns in the new APQP process flow is, the Responsible department and 

Document, the other columns are the same as before. 

 

 

 

 

Figure5.1-1 Document for APQP process at Fuji Autotech 

 

 

 

5.1.1 Gate 1: Concept phase 

The figure 5.1.1-1 shows the proposed process maps for phase 1 with the responsible functions 

for each activity.  

The aim with the new process map is to encourage cross functional team work and more 

parallel work. By e.g. introducing the activity pre-D-FMEA is it possible for the production 

engineering department to start their planning for coming project activities at an earlier stage. 

Figure5.1.1-1 on the following page shows the process map for phase 1, concept phase.   
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Figure 5.1.1-1 Proposal of Fuji Autotechs APQP Gate 1, process map (In Swedish) 
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Here follows a description of the in the figure 5.1.1-1 presented steps. Each horizontal field 

represents a responsibility area or function namely, Project management, Marketing, 

Technology, Purchasing, Production and Quality. (FAAB=Fuji Autotech AB, old document 

number). 

 

APQP 1.9 BOM (FAAB 1.11 BOM) 

 

 The project manager creates a preliminary BOM-list with help from the other team members. 

The Project manager will be responsible for the document 42. Document 42 must be reviewed 

and improved.  

 The design department start by entering part numbers, name and review in the list (doc 42).  

 

Design Department   Purchasing 
 
     

Part number Name Review Pries Supplier  
 

Figure 5.1.1-2, Fuji Autotech Document 42 

 

APQP 1.7 and 1.8 (FAAB 1.12) 

 

 Combine customer specific requirements with Fuji Autotech internal requirements into one 

document (doc 105 + doc 116= New check list).  

APQP 1.1.2 and 1.1.3 (FAAB 1.23) 

 

 Removal of points, from the chapter APQP 1.1.2 and 1.1.3, that is not relevant for Fuji 

Autotech e.g. “dealer comments”, “road trip”.  

 Remove doc 115, instead include it in the request for project start.  

APQP 1.10 (FAAB 1.16) 

 

 Document 72 describing the work with the quality flow (quality assurance), renew this 

document in accordance with the project flow description (internal Fuji Autotech document). 

APQP 1.3 och 1.4  

 

 Combined into product process and benchmark review (FAAB 1.20 is removed). 

APQP 1.11 (FAAB 1.17)  

 

 Fuji Autotech numbers are renumbered to conform to the APQP numbers. (Develop a list of the 

critical characteristics for each part).
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APQP 1.2 (FAAB 1.18)  

 

 Perform risk analysis for the project with the help of a risk analysis matrix according to the 

following figure.  

 

Risk analysis matrix  

         

          

Im
p

a
ct

 

High    

Between    

Low     

    Low Between High 

    Probability 

 

Red 

risk 

The project team work together to find a way to reduce the risk. Each risk is addressed to a 

responsible person and is followed up during regular project meetings. 

 

Yellow 

risk 

 

Each risk is addressed to a responsible person and is followed up during regular project 

meetings. 

 

White 

risk 

 

A responsible is appointed for each risk. No regular follow up. 

 

 

(FAAB 1.22) 

 

 Fuji Autotech quotations must be reviewed, misleading formulations. Investigate if this is a list 

of project activities within this phase? Document 75 is a living document that needs to be 

reworked. 

APQP 1.5 (FAAB 1.21) 

 

 Attach activities from APQP1.1.2 and 1.1.3 to 1.5. Investigate if there are any documents linked 

to FAAB 1.21. 

(FAAB 1.24)  

 

 PRQ , Proposal for quotation 
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5.1.2 Gate 2: Product development phase 

Figure 5.1.2-1 on the following page shows the process map for phase 2, product development 

phase. 
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Figure 5.1.2-1 Proposal of Fuji Autotechs APQP Gate 2, process map (Partly in Swedish) 
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Here follows a description of the in the figure 5.1.2-1 presented steps. Each horizontal field 

represents a responsibility area or function namely, Project management, Marketing, 

Technology, Purchasing, Production and Quality. (FAAB=Fuji Autotech AB, old document 

number). 

 

APQP 2.1 (FAAB 2.2) 

 

 D-FMEA doc  

APQP 2.2 (FAAB 2.3) 

 

 Design for manufacturability and assembly 

APQP 2.3 (FAAB 2.4) 

 

 Design verification  

 APQP 2.4 (FAAB 2.5) 

 

 Design reviews, Document 32 is removed, instead use meeting protocols (needed to satisfy 

external quality auditors). 

APQP 2.6-2.8 (FAAB 2.8-2.10) 

 

 Engineering drawings 

 Engineering specification 

 Material specification 

APQP 2.5 (FAAB 2.7) 

 

 Prototype build  

 Control  plan 

 Supplier evaluation/selection 

 P-PFMEA (Preliminary) 

APQP 2.11 (FAAB 2.13) 

 

 Special product and process characteristics 

APQP 2.9 (FAAB 2.11) 

 

 Drawing and specification changes 

APQP 2.12 (FAAB 2.14) 

 

 Gages/Testing equipment requirements 
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APQP 2.10 (FAAB 2.12) 

 

 New equipment, tooling and facilities requirements 

 

APQP 2.13 (FAAB 2.15) 

 

 Team feasibility commitment and management support, document 103 and 104  
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6 Results 

This chapter introduces the conclusion of the case studies and the research as a whole by 

answering and discussing the research question. 

6. 1 Conclusion and questions 

6.1.1 Question 1 

Q 1: Which factors are necessary to follow-up when assuring the quality of a project? 

 

 
 
Here is the list of activities presented in chapter 3. This research project deals with the two first 

phases, plan and define program and product design and development verification.  

In the plane and define program is the most important activities the design goals, the reliability 

and quality goals and product assurance plan the most important activities since they are the 

basic inputs to the design of product and for the practically all future project activities. 

In the product design and development verification phase is the most important activities the D-

FEMA, design verification, design reviews, the engineering drawings, specifications and 

material specifications and special product and process characteristics of special importance. 

The mentioned activities are necessary for identifying potential risks with the design and to 

design the product to avoid the identified risks by drawing specifications and material 

specifications and/ or special product or process specifications. 
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6.1.2 Question 2 

Q 2:  How does the process for quality assuring a project look like today? 

 

The case study and interview at Fuji Autotech gave the following remarks around the work 

with the APQP-process. Some of which, the answer to, research question 3 are trying solve. 

 

 Personnel feels that they are not enough involved in the process, lack of overall picture of the 

process and projects. 

 The design engineers feel that they are mostly involved through D-FMEA and through problem 

solving. 

 Lack of possibility to influence the work, most work lead by project management. 

 Lack of check-lists or the check-lists are out-dated. 

 The APQP helps to understand what is allowed to change and what is not without notifying the 

customers. 

 The internal APQP-process is hard to understand due to old check-lists with mismatch in 

numbering old abbreviations, old links. 

 The work with the APQP-process is resource intensive and sometimes there is lack of resources 

to carry out all activities needed. 

 Personnel would like to have more education to understand the process better to be more 

efficient. 

 The personnel feel that the APQP-process is meaningful and contributes to better quality. 
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6.1.3 Question 3 

Q 3: How may the process for quality assurance of a project is optimized? 

 

During the interview study some proposals were presented on how to improve the way the 

APQP-process are handled. 

 
1. Spread the information within the organization to every level within the company. 

2. Create a guide with checklists for the work with APQP to make everyone working the same 

way. 

3. Create a uniform structure for project documentation, independent of project and project 

members. 

4. Secure resources and use resource planning to maximize the efficiency. 

5. Use a documentation system that allows control of release of document issues. 

6. Make the APQP-guideline well known and easy to access. 

7. Put more focus on the quality of the tasks not just focus on correct filled forms. 

8. Make activities at the right time and as early as possible for example make FMEA: s before 

first prototype manufacture. Make the documents living, update during the entire project if 

conditions are changed. 

Some of these proposals were taken into account when the new process maps and APQP 

process flow, presented in chapter 5, was created. Especially point 2, 3 and 8 where covered, 

proposals how to cover, point 1, 6 and 7 are found under future work. Point 4 is a normal 

prioritization question and for point 5 is already work going on at the company to solve the 

problem. 
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6.1.4 Conclusions 

The aim of this research project was to find a customized, when it comes to the design process, 

APQP-process for Fuji Autotech with focus on the two first phases where most of the design 

activities are performed. This was done by studying the existing APQP-process at Fuji 

Autotech and comparing it with mainly the standard ISO/TS 16949, interviewing personnel at 

the company, and empirical studies of the process. 

 

The studies performed, within this research project have identified the following key factors for 

obtaining a good quality. 

 

 Existence of a management systems for quality 

 Management responsibility 

 Management of resources 

 Product design 

 Measure, Analyze and Improvement 

 Fulfilment of customer needs 

 Fulfilment of requirements 

 

 

 

6.2 Future work 

Further studies on how other companies from the automotive industry works with ISO/TS 

16949 and quality assurance in general.  

Study how companies outside the automotive industry work with quality assurance of their 

products and/ or services.  

Update and refine the manual for the APQP process at Fuji Autotech. 

Arrange a workshop around the APQP-process, where people from different functions are 

going through the process from the beginning to the end with one example part to learn the 

process and get better understanding for each other’s activities. 
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