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ABSTRACT 
 

This thesis describes how product-centric manufacturing companies can cope with increasing 

service demand of its customers by focusing on specific customer needs and preferences. The 

goal is to design the first steps a product-centric manufacturing company should make to 

become customer-centric. Three steps are executed in pursuit of this objective. First, the most 

profitable customers are segmented according to similar needs. Second, tailored product-

service bundles are constructed for these segments, and third, the service processes witin 

Advantech are redesigned according to these needs and preferences. The customer needs are 

represented by product and service attributes and are identified and analysed by means of an 

importance-performance analysis. With this method the strengths and weaknesses of a variety 

of product and service attributes can be easily identified. Specific resources can then be 

addressed to improve and customize products and services to the needs and preferences of 

each segment. This solutions design provides a manufacturer to extent its service business in the 

provision of tailord customer-centric solutions that meets specific needs of customers in a more 

efficient and effective way, thereby increases customer satisfaction, loyalty and ultimately 

profitability. 
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MANAGEMENT SUMMARY 
Industrial services are becoming increasingly important, also for traditional product-centric 

manufacturing companies. Recent literature on business strategy and new service development 

argues that firms should concentrate less on making stand-alone physical products and more on 

delivering high-value services and customer-focused solutions
1
.  The importance of providing 

high-value customer-focused solutions rather than selling products has been seen by some 

authors as a first step towards customer-centricity
2
. The literature, however, is surprisingly 

sparse in describing how and to what extent customer-centric solutions should be integrated or 

in detailing the challenges inherent in the transition to customer-centricity
3
. Therefore, the main 

goal of this thesis is to give deeper insight into the way companies manage the first step of the 

transition from product-centric to customer-centric focus.  

 

The project context for this study is the medical division of Advantech Europe, a sub-department 

of one of the world’s leading providers of industrial computer platforms. A new strategy 

imposed by Advantech headquarters is to intensify its partnerships with customers and extend 

their offering with value-added services. After the orientation phase in which this problem mess 

was explored in more detail, a more formal problem statement could be formulated. The 

problem statement of this thesis reads: “Current customers of Advantech Europe have a high 

service demand, but Advantech Europe cannot cope with this”. 

 

Advantech Europe realized this problem and tries to cope with the high service demand of their 

customers by becoming customer-centric. An extensive literature review resulted in a roadmap 

that gives directives for the first step in becoming customer-centric. Concerning the limited time 

of this research project and the many directions for implementing this roadmap, it has been 

chosen to execute the first three steps of this roadmap according to the desires of the 

customers and the current situation of Advantech. These three steps are:  

Step 1. Form niche segments based on similar needs of the most profitable customers  

Step 2. Design Product-Service Systems that meet the needs of these segments 

Step 3. Redesign the most problematic service process around these needs 

In order to direct this problem-based research successfully, a logically and well structured 

problem solving cycle, also known as the regulative cycle of Van Strien (1997), has been 

followed. The first step in this regulative cycle (Van Strien, 1997) is scoping the initial problem 

mess into a formal problem statement, as elaborated above. The next step in this cycle is the 

analysis and diagnosis phase. The analysis is twofold, an external analysis in which the needs   

and satisfaction of the customers are investigated, and an internal analysis in which the most 

problematic service process is analyzed. The results of the external analysis are supported by 

qualitative (exploratory interviews with customers) and quantitative (questionnaire) research 

methods on five products of the medical division of Advantech Europe. The output of the 

interviews with customers resulted in a list of customers’ most important needs (in terms of 

product and service attributes) and most occurring problems. This list is further used in the 

                                                           
1
 Sharma and Molly, 1999; Wise and Baumgartner, 1999; Cornet et al., 2000; Shepherd and Ahmed, 2000; 

Bennett et al., 2001; Foote et al., 2001 
2
 Slywotzky, 1996; Sharma and Molloy, 1999; Shepherd and Ahmed, 2000; Cornet et. al., 2000; Bennett et. 

al., 2001; Galbraith, 2002; Davies, 2004 
3
 Galbraith, 2002; Oliva and Kallenberg, 2003; Marcus and Collins, 2003; Hyde et al., 2004; Gebauer and 

Friedli, 2005a; Shah et al., 2006 
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quantitative analysis where the importance, performance and satisfaction level of this list is 

measured on each medical product. Comparing the performance of each of the attributes with 

their importance gained insights where Advantech Europe should concentrate its resources to 

improve performance and thereby increase customer satisfaction. The results showed a clear 

distinction between the needs of three sets of products. Furthermore, the results also indicate 

that the repair process is most dissatisfying and does not cope with customers’ service demands 

(e.g. repair time, product replacement, and promptness of service). Therefore, the repair 

process is further analyzed by means of an internal analysis where, in-dept interviews with 

employees, observations and internal documentation resulted in a service blueprint of the 

current situation of the repair process. By means of service blueprinting, the bottlenecks are 

visualized. Combining the findings resulting from the literature review, the importance-

performance analysis and the current situation of Advantech Europe, a diagnosis is conducted 

that provided input for the solution design.  

 

The third phase in the regulative cycle (Van Strien, 1997) is the development of a solution 

design. The solution design is divided into three parts and forms the first step for Advantech to 

customer-centricity. Before actual formulation of the solution designs, design specifications are 

established which served as a confinement of the many directions of design.  

Step 1) If Advantech wants to focus more on its customers, Advantech must concentrate on the 

preferences of their customers. Creating niche segments that can address specific customer 

needs and preferences will put Advantech in a better position to address those needs. This will 

increase customer satisfaction and loyalty and thereby intensify their relationships. Analysis of 

the quantitative data contributed to the establishment of three niche segments.  

Critical application segment: consists of sofiticated customers who require customized 

solutions because for them, product and service reliability is the number one priority. 

Non-critical application segment: consists of customers with much or little experience who 

require customized or standardized solutions and where both price and quality are very 

important. 

Patient focused segment: consists of customers who require a lot of standardized supporting 

services and place a high priority on price. 

Step 2) Based on these niche segments and customer needs, three product-service systems can 

be developed. Each product-service system contains a mix of products and services capable of 

jointly fulfilling the needs of each niche segment. These product-service systems are not formed 

based on the products (like in a classic product-centric approach), but on the applications the 

products are used for (a customer-centric approach). Table A below summarizes the product 

and service attributes mix of each product-service systems. When applying these product-

service systems, specific resources can be addressed for each service process, making it possible 

to tailor each service process to the preferences of each segment, and thereby increasing the 

effectiveness and efficiency of the service.  

 Table A: Product-Service Systems (PSS)  

Critical appl. PSS Non-critical appl. PSS Patient focused PSS 
Reliability Reliability Reliability 

Repair service Repair service Price 

Replacement service Price Easy cleanable 

Prompt service delivery Prompt service delivery Delivery time 

Fast problem solving Fast problem solving Noise level 

 Delivery time Prompt service delivery 

 After Sales Support After Sales Support 

  Easy accessible support 
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Step 3) Internal interviews with employees and analysis of archival data contributed to the 

establishment of the current structure of the repair process. This analysis identified ‘long 

transportation time’ and ‘slow product replacement’ as the main causes for low customer 

satisfaction. This is shown in specific problems concerning the ‘Responsiveness’ and ‘reliability’ 

of the service delivery, which are known in the literature to be one of the drivers for customer 

satisfaction
4
. In this case they result in a low level of customer satisfaction. By combining the 

design specifications and design directives from academic literature, and taking the 

implementation of the first two solution designs into account, a new structure is proposed for 

Advantech Europe’s repair process as is shown in figure below. 

 

 
 Figure a: Redesign Repair process 

 

Major advantages of implementing these three proposed solution designs for Advantech Europe 

are: 

- Tailored solutions for each segment, 

- Increased reliability of the service delivery, 

- Faster throughput time of broken units for specific segments, and 

- Faster product replacement for specific segments. 

Finally, the implementation of the proposed solution designs will provide tailored service 

solutions to customers’ needs, which increases customer satisfaction and intensifies the 

relations with customers resulting in a more customer-centric focus. This will ultimately lead to 

customer retention and increased profitability. 

 

Unfortunately, due to limited time and resources, the implementation and evaluation phase has 

not fully been achieved. Therefore, not testing the proposed solutions in a practical setting can 

be viewed as a limitation of this study. Nevertheless, this thesis study does contribute to the 

literature of new service development by determining the need for continuous development of 

value-added services by manufacturing firms.  

                                                           
4
 (Parasuraman et al., 1985) 
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1 INTRODUCTION 
This thesis is the result of a graduation project performed at Advantech Europe GmbH Medical 

division in Breda, the Netherlands. This chapter will focus on the introduction to the research. 

The first section starts with an elaboration on the scientific aim of the research. After this, a 

brief description is given of the organization that is studied. The third section addresses a formal 

problem definition and objectives which are used as starting point of the study. This chapter 

ends with a short description of the problem-solving model that is used as basic structured 

guideline in this problem-based research.  

1.1 Scientific Contribution 
The developments that products and services go through are visible in the manufacturing 

industry. One of the main developments takes place in the operational and after sales domain 

and focuses on developing new ways to better serve the customers. Launching new products 

and services is one way of generating growth, but this growth is short-lived because competitors 

almost immediately mimic innovations. Thus, astute companies are increasingly looking at their 

customers to drive growth-tailored offerings to customers’ unique needs. Companies are 

realizing that customer centricity provides the best means to develop close and profitable 

relationships with their customers and provide an advantage that is hard for rivals to 

understand, copy, or displace (Day, 2003). Compared to traditional product-centric 

organizations, which pushes products to customers, customer-centric organizations pulls 

information from customers to improve and customize products and services (Sheth et al., 

2000). Organizations focus on driving customer centricity by gaining insight into customer needs 

and preferences, increasing customer satisfaction (Oliver, 1993), and (Reichheld, 2001; Kumar 

and Shah, 2004), customer service (Parasuraman and Grewal, 2000), and maximizing product-

service quality for each customer through various touch points (Rust et al., 2002; Boulding et al. 

2005). In this research, customers’ needs and preferences will be looked at from a product and 

service attribute satisfaction perspective. In order to become customer-centric, product-centric 

firms re-orientate their entire operation model around the customers’ needs (Galbraith, 2002; 

Hyde et al., 2004; Shah et al., 2006). This approach involves working backwards from customer 

needs and identifying options for mobilizing the capabilities necessary to provide solutions to 

those needs (Slywotzky, 1996; Wise and Baumgartner, 1999; Hax and Wilde, 1999). This 

corresponds to the provision of customer-centric solutions that address the customer’s business 

or operational needs (Slywotzky, 1996; Sharma and Molloy 1999; Shepherd and Ahmed 2000; 

Cornet, et. al. 2000; Bennett, et. al. 2001; Galbraith 2002; Sandberg and Werr 2003). However, 

the literature is sparse in describing how and to what extent customer-centric solutions should 

be integrated or in detailing the challenges inherent in the transition to customer-centricity 

(Galbraith, 2002; Oliva and Kallenberg, 2003; Marcus and Collins, 2003; Hyde et al., 2004; 

Gebauer and Friedli, 2005a; Shah et al., 2006). This project will bring new insights for scientific 

literature how to cope with these challenges and gives directives for the first steps in the 

transition process to customer-centricity. The persistence of these problems suggests more 

theory adding is necessary. Therefore, the scientific contribution of this thesis research is: how 

manufacturing firms can retain customers by offering them customer-centric solutions that will 

increase their satisfaction. From a managerial point of view this research gives more insight for 

management into the way they can manage the transition from product-centric to customer-

centric focus. In order to achieve these goals, a case study research is conducted within the 

company Advantech Europe GmbH. 
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1.2 Project Context 
The setting for this study is the industrial computer and automation industry. Advantech, 

founded in 1983, is one of the world’s leading industrial automation and computer platform 

provider, offering products through an extensive global network in 18 countries and 36 major 

cities. Advantech delivers more than thousand products for a variety of vertical markets; 

healthcare, self service, public services, retailing, hospitality and vehicle computing markets, etc. 

Advantech’s Global Services provide service activities for customers throughout the world. The 

Global Services provide a portfolio of simplified and standardized services. The target markets 

for Advantech are Original Equipment Manufacturer (OEM), value-added resellers (VAR) and 

general accounts. A VAR (consists of channel partners and system integrators) is a company that 

partners with Advantech to market and sell the products and services. OEM’s are mostly large 

companies who order one or two (customized) products in large quantities and integrate the 

product into their system. General accounts are companies that order small amount of 

standardized products via the online Advantech ordering system. Because of this variety of 

customers’ needs, the strength of Advantech is in providing customized and standardized 

products to its customers.  

Advantech Europe GmbH 

Advantech Europe GmbH has a sales office located in Breda (the Netherlands) that is responsible 

for the sales of products in Northern Europe. The office consists of eight sales persons, two 

application engineers, a product manager, and a sales manager. Four sales assistants are 

involved with the order processing of VAR’s and general accounts. The other four sales persons 

are account managers that are responsible for VAR customers and key account managers who 

are responsible for OEM customers. The technical staff (application engineers) support all 

customers with technical problems, or support (key) account managers during sales. Almost all 

medical products are developed with common technology and standardized product platforms 

that can be configured easily to provide more efficient solutions for each customer’s need. 

Besides configuration, some customers demand customized product solutions. Advantech also 

provides several services for its products like: Quality Assurance System, Repair Service, 

Replacement Service, Logistics, Upgrade Service, Pick-up service, Extended Warranty service, 

etc. An elaborate description of these services and products can be found in Appendix II. The 

service and logistic center for whole Europe is located in Eindhoven and is called Advantech 

Europe Service Center (AESC). In this center, all orders are stored and prepared (quality checks, 

configurations, assembled) for shipment to European customers. Advantech Europe has a Repair 

Center in Poland that takes care of all broken units in Europe. 

1.3 Problem Definition 
Throughout the years, technological superiority has become increasingly difficult for Advantech 

to maintain as a sole lasting strategy. Declining margins on products and a stagnant demand in 

some industries has put new light on industrial services. Because advanced service offerings are 

more difficult to imitate than goods they could become a sustainable source of competitive 

advantage. Many customers in the IPC (Industrial Peronal Computer) industry are demanding 

more and customized services. In particular for the OEM and VAR customers, their service needs 

differ according to their experience and can differ throughout the years. The current service 

offerings and processes of Advantech however, have traditionally grown at a central part of the 

organization, are robust and considered a necessity to sell the product. In response, these 

services do not comply with customer’s demands and decreases customer satisfaction. Now, 

Advantech is targeting to become a service-ready platform contributor that offers hardware 

with effective integrated services through crossover collaboration. With crossover collaboration, 
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Advantech is no longer restricted to interdepartmental cooperative efforts; instead it 

presupposes that Advantech will intensify its partnerships with companies in the IPC community 

and build new ones to create closer alliances and welcome change in order to generate new 

values and possibilities. This renewed strategy of Advantech headquarters has big consequences 

for Advantech Europe. Advantech Europe is trying to realize this strategy in becoming customer-

centric towards OEM & VAR customers. Which solutions and steps are required to become more 

customer focused remains a question within Advantech Europe? Given the above considerations, 

Advantech Europe Medical division has difficulty in describing how this integration could be 

carried out, and in detailing the challenges inherent in this transition. Even at the tactical level, it 

is not clear what the extent of the service offer should be, or what factors to consider when 

deciding on a product-service mix. Figure 1 graphically represents this problem. 

 
Figure 1: Current and Target position of Advantech Europe (model of Oliva and Kallennberg, 2003) 

 

This problem mess is used as starting point for the research and served as direct input for the 

orientation phase, where the problem mess is scoped into a formal problem statement. The 

result of the orientation phase shows that Advantech Europe still acts as a product-centric 

company. Another result is that several services of Advantech Europe are underperforming in 

the ability to satisfying customers’ needs and that the need for services is increasing (see Figure 

1). These dissatisfying aspects lead directly or indirectly to decreased loyalty and lost sales. This 

initial problem mess together with the output from the orientation phase contributed to the 

determination of a formal problem statement: 

 

 “Current customers of Advantech Europe have a high service demand, but Advantech 

Europe Medical division cannot cope with this.” 

 

Advantech is trying to tackle this problem by taking a customer-centric approach. An extensive 

literature review (described in chapter 3) resulted in an overview of several building blocks that 

will change a product-centric company into a customer-centric one. Discussions with managers 

of Advantech Europe concluded that this project is best executed by taking a strategic and 

service marketing approach. Generalizing the findings form literature resulted in the creation of 

a five step roadmap that will provide a product-centric company a first step in becoming 

customer-centric. These steps are: 

1. Identify and segment the most profitable customers 

2. Create customer-centric solutions that meet customers’ needs 

3. Design the business processes around the needs of the customers 

4. Train employees 

5. Adjust performance metrics and measure customer feedback 
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Concerning the limited time of this research project and the many directions for implementing 

these steps, it has been chosen to execute the first three steps of this roadmap according to the 

desires and current situation of Advantech and its customers. These steps are transformed to: 

Step 1. Form niche segments of the most profitable customers based on their needs 

Step 2. Design Product-Service Systems that meet the needs of these segments 

Step 3. Redesign the most problematic service process around these needs 

Therefore, the research objective accompanied by the problem definition stated above becomes:  

 

“Design the first three steps of the transition from a product-centric organization to a 

customer-centric organization.” 

 

These above mentioned  three steps form the research objective of this report and are executed 

using the design-based approach of the regulative cycle of Van Strien (1997). (Most profitable 

customer in the sense that the these customer generate the most revenue for Advantecch) 

1.4 Research Method 
This section gives a brief overview of the structure used in this project. This problem-based 

research project will follow a logic and structured problem solving cycle also known as the 

regulative cycle of Van Strien (1997). This regulative cycle entails five subsequent phases: 

orientation, analysis and diagnosis, design, implementation and evaluation.  As can be seen in      

Figure 2, the regulative cycle starts with a problem mess. The problem mess has been 

recognized by the stakeholders and is the starting point of the research project. In the 

orientation phase, an extensive literature study and company investigation is conducted in 

order to come to a clear problem definition. The results of this phase answers how Advantech 

Europe can accomplish the first step in the transition to customer-centricity and is discussed in 

chapters 1, 2 and 3. The problem definition will be the starting point for the analysis and 

diagnosis phase where the customers’ needs and problems with current products and services 

are identified and analyzed. This will be dealt with in chapter 4. The next phase (design) in the 

regulative cycle will be the actual design of a solution for the identified needs and problems, and 

provides the design of the first three steps toward a customer-centric focus. This solution design 

is based on the knowledge acquired in  the previous two phases and will be described in chapter 

5. In phase four, this solution design is implemented. In the fifth phase, the impact of the design 

is evaluated. Due to time constraints, the 

‘Implementation’ and ‘Evaluation’ of the 

solution are not part of this study. Therefore, 

this report only focuses on the first three 

phases of this cycle: ‘Orientation’, ‘Analysis and 

Diagnosis’ and ‘Design’. However, the solution 

design is theoretically justified and reflected 

and a change plan is constructed in chapter 5 

that gives directives to Advantech for 

implementing the three steps of the research 

objective. The next chapter will describe the 

methodology used in the three phases of this 

project. Appendix I refers how the structure of 

the report corresponds with the regulative 

cycle.  

     Figure 2: The regulative cycle (Van Strien, 1997) 
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2 PROJECT APPROACH 
This chapter gives an overview of the methodologies used in each phase of the project as 

described in section 1.4. The first section will describe the methodology used during the 

orientation phase, together with the selection of the participants for the research. The 

methodology used for collecting and analyzing the data is described in section 2.2 and section 

2.3 will describe the methodology used during the design phase. Finally, an elaboration is given 

in section 2.4 how the validity is assured in collecting and analyzing this data.  

2.1 Methodology Orientation phase 
In the orientation phase, several sources of information are used to create a proper image of 

Advantech, its products, services and processes. The next step was formulating the initial 

problem and determining the research objective. Orientating conversation with various people 

of Advantech, especially key-account, channel and product managers, and members of the 

technical staff. Based on the insights acquired from these interviews and all available 

information, the current situation of Advantech is sketched. The second part of the orientation 

phase was a literature review concerning the research problem and objective. This literature 

study will be discussed in the next chapter and contains the central themes that could be 

derived from the problem description. The goal of the literature study is to provide scientific 

background for this project and to create an exploratory review of relevant topics for Advantech 

related to the transition to customer-centricity. In the third part of the orientation phase, 

exploratory interviews are held with customer of the medical division of Advantech Europe to 

indentify their needs (in terms of product and service attributes) and problems. With the 

forthcoming insight of this orientation phase, the initial problem formulation and research 

objective had to be adjusted. The results of the orientation phase are discussed in chapter 3. 

 

Unit of Analysis 

In order to get a representative sample of the most pofitable and valuable customers of 

Advantech Europe medical division, the customers for analysis are selected based on their 

revenue, loyalty, the number of years they are customer and the position of the interviewee 

within their company. Because Advantech Europe wants to intensify its relationships with their 

most profitable and valuable customers, revenue and customer loyalty are the primary selection 

criterium (see figure and table b, Appendix V). Because satisfaction is measured on cumulative 

basis, a constraint is that the selected participants are doing business with Advantech Europe for 

longer than five years. An overview of the selected participants is depicted in table A of 

Appendix V. All of the companies preferred to stay anonymous. Therefore, none of the 

participants or company names will be mentioned. Participant’s job titles range from General 

Director, Sales-, Product-, Program-, Business Development Manager and Service Engineer. This 

sample provides a good overview of all members of the decision making unit (DMU) of the 

purchasing process. A total of fourteen industrial customers contributed to the research from 

which twelve of them are used for the in-depth research.  

2.2 Methodology Analysis phase 
The analysis phase is executed in twofold. First, an external analysis in which the needs of the 

customers are investigated. Second, an internal analysis in which the most problematic service 

process is analyzed. The results of the external analysis are supported by a quantitative 

(questionnaire) research method on product and service attributes (e.g. noise level, product 

replacement, delivery, etc.) of five products (computer platforms used in medical environments, 
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see Appendix II) of Advantech Europe medical division. From the resulting customer needs of 

the exploratory interviews held during the orientation phase, the importance, performance and 

overall satisfaction is measured by means of a questionnaire. Collecting and analyzing the 

findings by means of an importance-performance analysis (IPA) resulted in a list of attributes 

most prior for improvement. In the internal analysis, the service process that contained the 

most dissatisfying attributes is further analyzed, where conversations with employees, 

observations and internal documentation resulted in a blueprint of the current situation of the 

most dissatisfying service process. The methods used for data collection and data analysis are 

discussed in the following sub-paragraphs. 

2.2.1 Methods of data collection 
Case studies typically combine multiple methods of data collection such as archives, interviews 

and observations (Eisenhardt, 1989). The use of multiple sources of information enhances the 

strength of the case study by allowing the investigator to address a broader range of historical, 

attitudinal and behavioural issues (Yin, 2003). As a result, multiple methods of data gathering 

are selected: documentation, questionnaires, interviews and observations. 

Documentation and archival records  

Several internal documents are addressed regarding the strategy and product and service 

offerings of Advantech. With the help of the Advantech wiki-site and intranet-site, a lot of 

documents are easy accessible. This information provided a general overview of the position 

Advantech takes in the market and the products and services Advantech offers. Next, additional 

documents are analyzed that elaborated on several service processes.  

Interviews  

In the orientation phase, exploratory interviews are conducted that lasted approximately half an 

hour. The interviews are predominantly of an open-ended structure. The respondents are 

introduced by a short briefing in which the purpose of the interview is discussed shortly and 

then are asked about facts of a matter, as well as their opinion about events (Yin, 2003). Leading 

questions, originated from suggestive formulation, are avoided as much as possible. The results 

of these interviews provides input for the analysis and diagnosis phase and validated the 

problem statement. The use of this method provided insight into the customer needs and 

preferences. The structure of the interview is depicted in Appendix VI. 

Questionnaires 

During the external quantitative analysis, a questionnaire is constructed containing 18 product 

and service attributes that came out of the interviews. In the questionnaire, the participating 

customers had to indicate their perceived importance and performance for each attributes for 

all medical products and their applications. Next, participants where asked to indicate their 

overall satisfaction of each medical product. The use of this method gained insight in the 

attributes most urgent need of improvement. The questionnaire can be found in Appendix VIII. 

Observations 

Observations are used to obtain more insight in the functioning of the service process. Most of 

these insights are obtained during my stay at the company and with conversations with 

employees. In this way, insight are obtained on how the service processes work in reality, which 

people are involved, procedures are used, and which exceptions are made.  

2.2.2 Method of data analysis 
After the data collection, it is important to find an accurate method to analyze and interpret the 

data. Several analysis techniques are used for the analysis of the information that is received 

from the quantitative analysis. MS Excel and SPSS are used for calculating the mean and 

variance scores of attributes. A standard regression analysis in SPSS is conducted for 



   

 - 9 - 

determining the (as)symmetry and (non)-linearity of the performance-satisfaction link (Hair et 

al., 2006). Furthermore, the importance and performance scores from the questionnaire are 

schematically represented with the help of importance-performance scatter-plots (Martilla and 

James, 1977). This plot indicates which attributes need attention, which do not, and which 

attributes form the company’s competitive advantage. From these scatter-plots, the service 

process most prominent for improvement is chosen for redesign. This service process is 

described and graphically represented in the form of service blueprints, which is a good tool to 

indicate the bottlenecks (Bitner et al., 2007). Combining the findings from the external and 

internal analysis, a diagnosis was conducted which provided input for the solution design. 

2.3 Methodology Design phase 
The approach of the design phase is handled according to the model for process design of Van 

Aken et al. (2007) that is shown in Figure 3. The model is a phase-model, in which the phases are 

addressed in a fixed order. Each process-step that is processed can be returned to at any time, 

because new information is required in order to enter the next step. The design process is 

carried out in parallel to other design activities. Furthermore, the arrows in the upper part of the 

figure display iterations and exploration, indicating in a continuous quest to improvement of the 

design.  

 
Figure 3: A general model for process design (Van Aken et al., 2007) 

 

The solution design is divided into three design parts, one for each step of the roadmap to 

customer-centricity, which together form the first step for Advantech Europe towards customer-

centricity. Each design part starts with the formulation of the design specifications. The main 

input for the specifications are the results from the external and internal analysis described in 

section 3.2. An important source for the design specifications is the diagnosis. These findings 

must be eliminated by the solution design. Besides the design specifications from the analysis 

and company, there are also design directives from relevant literature. Based on scientific 

literature, the directives for design are selected. The third source of design specifications are the 

requirements from management of Advantech Europe. The solution designed of each design 

part provides directives for the next design and represents one of the three steps towards 

customer-centricity. Employees and management of Advantech Europe have given feedback on 

these solutions. For the implementation of the design, a change plan is developed in chapter 6 

that will guide Advantech Europe Medical division in transforming from the current situation to 

the desired one.  

2.4 Research validity and reliability  
Many academics have criticized the case study research. They argue that the method lacks 

quantification, objectivity and rigor (Yin, 2003). Because of these critics, it is important to pay 

attention to measures that can be taken to ensure and improve the quality of the study. Yin 

(2003) mentions four specific aspects that are of relevance in assessing the degree of quality of a 
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research design. The next section clarifies how this research study will incorporate and increase 

each of the four quality aspects.   

 

- Construct validity: To meet the test of construct validity, which refers to the use of correct 

operational measures for the phenomenon that is studied, Yin (2003) proposes three tactics. 

The first one refers to the use of multiple sources of evidence, also known as ‘triangulation’. 

Various sources of evidence will be incorporated within this study, including observation, 

supporting interviews, a questionnaire and a review of organizational documents and scientific 

literature. The second tactic is to have the draft case study report reviewed by key informants. 

This has been achieved by letting participants within the organization comment on the draft 

version of the Master Thesis document.  The third tactic mentioned is to establish a chain of 

evidence by establishing explicit links between the questions asked, the data collected, and the 

conclusions drawn.  

 

- Internal validity: The internal validity judges whether conclusions about relationships are 

justified and right (Van Aken et al., 2007). Because the analysis of the results involves 

interpretation of the theory and findings from research, it is hard to judge internal validity. 

However, by discussing the conclusions of the analysis with the managers and checking the 

findings with internal data, it is tried to validate these results. Another aspect that is used often 

to ensure plenty of internal validity is making sure that a problem is looked at from multiple 

angles as described in the construct validity.  

 

- External validity: External validity refers to the ability to generalize the study beyond the 

presented design. Case studies have often been criticized for their supposed lack of external 

validity. However, case studies do not only rely on statistical output, but on analytical 

generalization (Yin, 2003). This means that the results of case study research can be generalized 

not to other cases but to a broader theory. 

  

- Reliability: refers to the question whether replication of the study will lead to similar results. 

High reliability of the study was assured through multiple sources of information. Furthermore, 

these sources of information are analyzed in a structured way and the chain of evidence was 

maintained by extensive documentation of intermediate progress and results. 
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3 THEORETICAL FRAMEWORK 
Based on the problem mess described in chapter 1, this chapter will give an overview of the 

theory that will serve as a framework used to address the problem. Section 3.1 will begin with 

the theoretical confirmation of the problem statement which states that manufacturing 

organizations are adapting a paradigm shift towards customer-centricity. The next part of 

section 3.1 envisions theoretical directives necessary (‘what’) for the first steps of the transition 

process from a product-centric to a customer-centric manufacturing company. Section 3.2 will 

describe ‘how’ the importance-performance analysis can be applied to reach customer-

centricity. Finally, section 3.3 will give a consolidation of the concepts used during the analysis 

and design phase. 

3.1 The transition process from product-centricity to customer-centricity 
Several authors acknowledge that manufacturing firms that are focusing more and more on 

services are going through a transition process (Figure 4) (Gebauer and Friedli, 2005; Oliva and 

Kallenberg, 2003). Competition in the markets for manufacturing firms is becoming 

progressively intense and aggressive. Nearly all companies are confronted with the need to 

respond to even faster communization, price pressure and increased service demand (Gebauer 

et al., 2005b). In order to respond to these challenges, manufacturing companies are building on 

their manufacturing capabilities and moving downstream into providing integrated packages of 

products and services to design, build, operate and maintain a product during its life cycle. 

Extending the service business leads to a step-wise transition of focus from product to service 

(Gebauer and Friedli, 2005a; Oliva and Kallenberg, 2003). These authors state that there is a 

continuum from pure product manufacturers to service providers. 

 
Figure 4: Product service continuum line (Oliva and Kallenberg, 2003) 

 

At the first extreme point of the continuum depicted (left) in Figure 4, there is a product 

manufacturer that produces core products and has services purely as an add-on to the product. 

At the second extreme point (right) in Figure 4, there is a service provider whose products are 

merely an add-on to the services. The transition is based on an extended service business, 

starting with a few product-related services (e.g. product repair, delivery, etc.) and ending up 

with a large number of professional service offerings (e.g. consulting, outsourcing, etc.). To 

achieve success in the business of services, companies must build their organization around 

their customers’ current and future needs. The reworked organization must evolve so that they 

can provide tailored combinations of products and services that solve specific customer 

problems (Grönroos, 1998; Vargo and Lusch, 2004). The adoption of this business model 

changes the nature of the company from being product-centric to customer-centric. The path a 

product-centric company must take to reach a customer-centric organization will be elaborated 
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in section 3.1.2. But before scoping deeper on the path to customer-centricity, it is important to 

first describe the difference between a product-centric and customer-centric organization.  

3.1.1 Product-centric vs. Customer-centric 
The product-centric paradigm draws its foundation from the early years of marketing. As Table 1 

indicates, a product-centric company tries to find as many uses and customers as possible for its 

product. In contrast, a customer-centric company tries to find as many products as possible for 

its customer, and integrates those products. Customer-centric companies achieve this by 

retrieving information from customers to improve and customize products and services. In other 

words, a customer-centric organization is on the side of the customer in a transaction as shown 

in this example (Galbraith, 2002, p.6):  

“A server salesperson at IBM is on the side of the seller: the product-centric server 

business. However, the outsourcing and consulting people at IBM will suggest a 

Hewlett-Packard server if it makes more sense for the customer. In order to maintain 

credibility with the customer, the people from the customer-centric Global Services 

business must not be biased toward IBM equipment. They must be on the side of the 

customer in the buyer-seller transaction.” 

From this basic strategic difference other different organizational features flow. Product-centric 

companies are structured around product profit centres called business units, where 

information is collected around products. The customer-centric company is structured around 

customer needs, where information is collected and profits are measured around customer 

segments. There are similar contrasts around processes, performance measures, human 

resource policies and management mindsets which are depicted in Table 1 below and Table A & 

B of Appendix III.  

 

 Table 1: Product-Centric vs. Customer-Centric model (Galbraith, 2002; Shah et al., 2006) 

 Product-Centric Approach Customer-Centric Approach 

Basic philosophy Sell products to whoever will buy 
Serve customers; all decisions start with the 

customer and opportunities for advantage 

Business orientation Transaction-oriented Relationship-oriented 

Product positioning Highlight product features and advantages 
Highlight product’s benefits in terms of meeting 

individual customer needs 

Organizational 

structure 

Product centres, product managers, 

product sales team 

Customer segment centres, customer 

relationship managers, customer segment sales 

team 

Organizational focus 

Internally focused, new product 

development, new account development, 

market share growth. 

Externally focused, customer relationship 

development, profitability through customer 

loyalty 

Performance metrics 
Number of new products, profitability per 

product, market share by product 

Share of wallet of customers, customer 

satisfaction, customer lifetime value, customer 

equity 

Management criteria  Portfolio of products Portfolio of customers 

Selling approach 
How many customers can we sell this 

product to? 
How many products can we sell this customer? 

Customer Knowledge Customer data are a control mechanism Customer knowledge is valuable asset 

 

Although Table 1 addresses numerous issues concerning the difference between product- and 

customer-centric organizations, the collective meaning from literature suggests that the true 

essence of the customer centricity paradigm does not lie in selling products but rather on 

creating value for the customer and, in the process, creating value for the firm (Boulding et al., 

2005). It is the capacity to understand and respond to the customer’s needs (Slywotzky, 1996; 

Wise and Baumgartner, 1999; Hax and Wilde, 1999). Examining the literature on customer-
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centricity, Galbraith (2002) state that a firm must adopt a customer-centric focus as its strategy 

increases in:  

a) the degree to which it pursues vertical solutions,  

b) the scale and scope of the solution provided,  

c) the degree of integration of the components comprising the solution,  

d) the percentage of revenue that derives from solutions. 

If a company satisfies all these terms, the question now arises how the transition from product- 

to customer-centric  focus is achieved.  

3.1.2 Roadmap from product-centric to customer-centric 
The argument above has sketched the extremes of product- and customer-centric organization. 

Not every company requires this extreme organizational form. The change plan for achieving 

customer centricity varies from company to company and is based on the unique nuances of 

each firm and its environment (Shah et al., 2006). Only a few authors (Galbraith, 2002; Hyde et 

al., 2004; Shah et al., 2006) give directives in the transformation from product-centric to 

customer-centric organizations. According to the study of Hyde et al. (2004), customer-centric 

companies align their operating models with a carefully defined and quantified customer 

segmentation strategy and tailor business streams (product development, supply chain, 

customer care, etc.) to deliver the greatest value to the customers that generates the most 

profit. Shah et al. (2006) believe that if any transformation is to be successful it must start with 

leadership commitment and be synchronized with organization realignment, systems and 

process support, and revised financial metrics. Galbraith (2002) articulates on five organizational 

dimensions that constitute a customer-centric organization. These are: Strategy, Structure, 

Processes, Rewards and People. Table C of Appendix III gives a summarized structured overview 

of these three mentioned approaches. Analyzing these three approaches concludes that the first 

step in reaching customer-centricity is founded in mastery of three key elements: knowing the 

customer, reaching the customer and delivering an experience differentiated according to 

customer needs and preferences (Galbraith, 2002; Hyde et al., 2004; Shah et al., 2006). In order 

to achieve these three key directives, a five step action plan is developed and is based on above 

stated approaches. These five steps will serves as a roadmap for product-centric manufacturing 

companies to achieve the first step to customer-centricity. These steps are: 

1. Identify and segment the most profitable customers 

2. Create customer-centric solutions that meet customers’ needs 

3. Design the business processes around the needs of the customers 

4. Train employees 

5. Adjust performance metrics and measure customer feedback 

This project concentrates on the first three steps of this roadmap. Therefore,  only steps 1, 2 and 

3 will be elaborated below. 

 

1. Identify and segment the most profitable customers 

The more intense the competition in any particular industry becomes, the more customers are 

likely to switch because of the abundance of substitutes (Johnson and Selness, 2004). The more 

companies segment the market to meet particular customer needs, the more incentive 

customers have to pursue closer relationships (Johnson and Selness, 2004). Customer-centric 

marketing emphasizes understanding and satisfying the needs, wants, and resources of 

individual customers or niche segments rather than those of mass markets (Sheth et al., 2000). 

Hence, the more a company can break down its customers into different groups with different 

needs and preferences, the better it can serve them (Day, 2003). To achieve this, analysis should 
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ideally be aimed at the individual customer level so that the issue of customer heterogeneity 

can be fully addressed. Although one-to-one marketing is superior to segmentation and 

guarantees customer loyalty (Pine et al., 1995), companies do not customize its offers to each 

individual customer, primarily due to economic considerations (Simonson, 2005). Instead, they 

try to identify and target niche segments that represent promising opportunities (Simonson, 

2005). Segmentation often involves a detailed classification of customers to the needs and 

profile of each segment (Simonson, 2005). Segments might be defined based on a single 

dimension (e.g., solutions) or a combination of several relevant dimensions (e.g., usage, key 

benefit, psychographic, and demographic characteristics) (Simonson, 2005). Therefore, 

customer-centric companies must know exactly who their customers are. To achieve this, 

companies can extend the customer base by discovering potential ‘halo’ customer segments, 

whose needs are similar to existing customers (Selden and MacMillan, 2006).  

 

2. Create customer-centric solutions that meet customers’ needs  

Literature views a customer-centric (focused) solution as a customized and integrated 

combination of products and services that meets customer’s business needs (Davies, et al., 2004, 

2006; Sawhney, 2006; Tuli et al., 2007). The key challenge of a customer-centric organizations is 

to develop the ability to optimally match the customer needs with the right products and 

services (Shah et al., 2006). These companies try to create customer-centric solutions by 

bundling their products and services together to create more value to the customers (Galbraith, 

2002). By bundling, differentiation can be achieved and these ‘flexible product/service offerings’ 

will give companies greater latitude in pricing, increase value in use, and supply companies with 

powerful resources for developing business with important customers (Anderson and Narus, 

1995). A product-service system (PSS) is a form of product bundling and can be defined as “a 

marketable set of products and services capable of jointly fulfilling a customer’s need” 

(Goedkoop et al., 1999; Mont, 2000).  From a service marketing perspective, the PSS represents 

the evolution of traditional generic and standardised services towards targeted and customized 

ones (Albrecht and Zemke, 1985). This perspective reflects the trend away from mass 

production that has invested several 

production sectors. From a product 

management perspective, the notion of PSS 

refers to the extension of the service 

component around the product for business 

activities that are traditionally product-

oriented (Mont, 2000). These two 

perspectives correspond to the degree of 

complexity and divergence as suggested 

by Shostack (1987) (see Figure 5). Most 

professional services have high divergence 

and complexity because they involve a 

considerable amount of judgment, 

discretion, and situational adaptation 

(Shostack, 1987).  

Figure 5: Complexity and Divergence (Shostack, 1987) 

 

Thereby, complexity is concerned with the number and intricacy of the steps required to 

perform the service. On the other hand, divergence refers to the variability of the steps and 

sequences. This distinction enables a company to position the services of their PSS on the 
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relevant market and to determine the direction it is going to chose in order to reinforce the 

position or establish a new position (Shostack, 1987). From the provider point-of-view, low 

divergence provides economies of scale through reaching multiple customers with the same 

service, i.e. standardization. The customers, on the other hand, just want their individual, i.e. 

customized needs attended to (Hax and Wilde, 1999). The proportion of high and low 

divergence in a solution varies according to the needs, capabilities and sophistication of the 

customer (Davies, et. al., 2007). Less experienced customers often require solutions comprised 

entirely of standardized offerings. More experienced or sophisticated customers can find their 

needs are not fully satisfied by standardized solutions (Simonson, 2005; Davies et al., 2007). 

Increasing the number of services and tailoring them to general customers’ needs, will give 

companies a way to differentiate itself in the market and accomplish increased customer loyalty 

(Davies et al., 2007). Galbraith (2002), Hyde et al. (2004) and Shah et al. (2006) emphasize that 

customer-centric organizations create value by providing products and services as customized or 

personalized solutions to specific customer needs, thereby increasing the complexity and 

divergence dimensions of the service as shown in Figure 5.  

Product-service systems (PSSs) facilitate innovation, diversify the PSS offered to customers, and 

finally, lead to financial benefits. Mont (2000) defines several benefits of developing a PSS for a 

manufacturer: 

� The possibility to attach additional value to a product. 

� The possibility to base a growth strategy on innovation in a mature industry. 

� The improvement of relationships with customers because of increased contact and 

constant flow of information about customers' preferences. 

� The improvement of the total value for the customer because of increased servicing and 

service components.  

When developing such solutions, companies also have to focus on processes and operations, 

instead of their own products and spare parts (Shepherd and Ahmed, 2000). 

 

3. Design the business processes around the needs of the customers 

Putting the customer at the heart of your processes ensures your business runs smoothly and 

consistently in the eyes of your customer (Vargo and Lusch, 2004). Customer-centric 

organizations assess each customer or niche segment business needs individually and make a 

determination of whether to serve that customer directly or via a third party (Sheth et al., 2000).  

Outsourcing a  service can provide a company increased flexibility and better logistics (Bendor-

Samuel, 1998). The combination of these dimensions creates the cost savings inherent in 

outsourcing (Zhu et al., 2001). Also, customer-centric organizations determine whether to 

create an offering that customizes or standardizes the service process (Galbraith, 2002; Hyde et 

al., 2004; Shah et al., 2006). These actions are guided by analysis that seeks to maximize the 

“effectiveness” and “efficiency” of marketing actions (Sheth et al., 2000). Efficiency entails cost-

benefits and seeks to maximize the output-to-input ratio for customers. Effectiveness entails the 

enhancement of customer satisfaction, loyalty and financial performance. The objective of 

customer-centric marketing is to maximize both efficiency and effectiveness simultaneously at a 

customer level (Sheth et al., 2000). By manipulating complexity and divergence, a service can 

approximate some of the product analysis and design functions that are traditional in product 

marketing. Moreover, the use of service blueprints provides a mechanism through which 

services can be ‘engineered’ at the drawing board, as well as a tool for identifying gaps, 

analyzing competitors, aiding in market research, and controlling implementation. Service 

blueprinting is a flexible approach that helps managers with the challenges of service process 

design and analysis (Bitner et al., 2007). Service blueprints allow all members of the organization 
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to visualize an entire service and its underlying support processes, providing common ground 

from which critical points of customer contact, physical evidence, and other key functional and 

emotional experiences can be assembled (Bitner et al., 2007) (see Appendix III for elaborate 

explanation of service blueprints). Understanding how customers evaluate the service process, 

and how these judgments evolve, will provide useful information on the extent to which 

efficiency and/or effectiveness should be implemented. Better service delivery and customer 

interaction improves customer experience and increase customer satisfaction and loyalty, 

driving customer lifetime value (Bitner et al., 2007). Organizations focus on driving customer 

centricity like gaining insight into: customer needs and preferences, increasing customer 

satisfaction (Oliver, 1993) and loyalty (Reichheld, 2001; Kumar and Shah, 2004), customer 

service (Parasuraman and Grewal, 2000) and maximizing product-service quality for each 

customer through various touch points (Rust et al., 1995; Boulding et al. 2005). It can be stated 

that the purpose of customer-centric companies is to continuously enhance their ability to meet 

or exceed the customer needs and increasing customer satisfaction (Bounds et al., 1994). 

Therefore, an improvement strategy can best be applied to reveal dissatisfying aspects and 

provide directives for improvement and increased satisfaction. 

3.2 Customer Satisfaction 
Customer satisfaction management has become a strategic imperative for most firms (Anderson 

et al., 1994; Oliver, 1999; Rust et al., 1995; Anderson and Mittal, 2000). Without question, 

quality and customer satisfaction are key drivers of financial performance (Matzler et al., 2004). 

Controversy has risen over the relationship between service quality and customer satisfaction 

(Boulding et al., 2005; Cronin and Taylor, 1994; Parasuraman et al., 1991). This research avoids 

this controversy by taking the view that management are keen on improving product and 

service quality and customer satisfaction, so as to increased customer loyalty, retention and 

profitability (Danaher and Mattsson, 1994; Anderson et al., 1994; Hallowell, 1996; Johnson et 

al., 1996; Eklof et al., 1999). Matzler et al. (2004) argue that customer satisfaction increases 

customer loyalty, reduces price sensitivity and increases positive word of mouth. Therefore, 

improving customer satisfaction is a critical issue for business managers to intensify the 

relationship with its customers. With this goal in mind, numerous business managers are 

continually looking for an improvement strategy which identifies critical product and service 

attributes that generate customer satisfaction and loyalty in order to stay abreast of 

competitors (Danaher and Mattsson, 1994; Parasuraman, 1988, 1991; Rust et al., 1995). A 

common approach is to divide the product and services into key attributes in which customers 

are asked to evaluate the quality of these attributes (Danaher and Mattsson, 1994; 

Parasuraman, 1988, 1991; Cronin and Taylor, 1994; Rust et al., 1995). The purpose is to 

determine which attributes are most important for increasing customer satisfaction. 

Management can then concentrate their resources on these key attributes. In this research, 

customer satisfaction is measured with the use of an importance performance analysis (IPA) 

(Matzler et al., 2004), and is influenced by perceived performance and importance of product 

and service attributes (Cronin and Taylor, 1992, 1994) that are based on the dimension of Garvin 

(1988), Prasuraman et al. (1985) and Zeithaml et al., (1988) (see Appendix VI for overview of all 

attributes and dimensions). Although the SERVQUAL-model of Parasuraman et al. (1988) is seen 

as the main paradigms of measuring satisfaction, the problem with the SERVQUAL approach is 

that some service attributes may have large gaps but these attributes may not be very 

important to customers (Cronin and Taylor, 1994). Another drawback of the SERVQUAL model is 

concerned with the appropriateness of the five dimensions (Babakus and Boller, 1992). Unlike 

SERVQUAL model, the Importance-Performance paradigm seeks to identify the underlying 
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importance attributed by customers of various product and service attributes being assessed 

(Sampson and Showalter, 1999). IPA has been seen by many researchers as an effective means 

of evaluating a firm’s competitive position in the market, identifying improvement opportunities, 

and guiding strategic planning efforts (Martilla and James, 1977; Hawes and Rao, 1985). This is 

in line with the customer-centric approach that pulls information from customers to improve 

and customize products and services (Sheth et al., 2000). 

3.2.1 Importance-Performance Analysis 
Numerous practitioners and researchers have applied importance-performance analysis (IPA) to 

identify the critical performance attributes in customer satisfaction survey data for products and 

services (Hawes and Rao, 1985; O’Neill and Palmer, 2004). IPA, first introduced by Martilla and 

James (1977), identifies which product and/or service attributes a firm should focus on to 

enhance customer satisfaction (Matzler et al., 2004). It was introduced as a way of 

understanding clients’ needs and desires so as to make good management decisions about how 

to respond to them. By finding out what customers think about importance and performance on 

product and service attributes, one can modify performance on attributes to increase 

satisfaction and profit. Although several modifications of the original IPA have been proposed, 

the basic framework has remained the same (Sampson and Showalter, 1999). Hansen and Bush 

(1999) pointed out that IPA is a simple and effective technique that can assist practitioners in 

identifying improvement priorities for products and services and address the necessary 

resources in an optimal way, in which it will create the most value for the customers. 

Practitioners apply IPA to analyze product and service attributes on two dimensions: their 

performance level (satisfaction) and 

perceived importance to customers. 

Analyses of these dimension attributes 

are then integrated into a matrix that 

helps a firm identify primary drivers of 

customer satisfaction and, based on these 

findings, set priorities for improvement 

(PFI) (Matzler et al., 2003). In this matrix, 

importance and performance data are 

plotted on a two dimensional grid with 

importance on the y-axis and 

performance on the x-axis. The data is 

then mapped into four quadrants 

(Martilla & James, 1977) as depicted in 

Figure 6. 

Figure 6: Importance-Performance Analysis 

In quadrant I, importance is high but performance is low. This quadrant is labelled as 

“Concentrate Here”, indicating the existing products and services require urgent corrective 

action and thus should be given top priority. Items in quadrant II indicate high importance and 

high performance, which indicates that existing products and services have strengths and should 

continue being maintained. This category is labelled as “Keep up the good work.” In contrast, 

the category of low importance and low performance items makes the third quadrant labelled 

as “Low Priority”. While the products and services with such a rating of the attributes do not 

pose a threat they may be candidates for discontinuation. Finally, quadrant IV (“possible 

overkill”) represents low importance and high performance, which suggests insignificant 

strengths and a possibility that the resources invested may better be diverted elsewhere. The 
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goal of this matrix is to increas performanc of attributes located in Quadrant I, thereby  shifting 

the attributes to Quadrant II and increases customer satisfaction. On the other hand,  

decreasing the performance of the attributes located in Quadrant IV will shift the attributes to 

Quadrant III and will reduce waste performance. Yielding an easily understood graphic to 

employ in presenting research results facilitates using it to convince non-technical audience that 

a recommendation is based on sound scientific research (Deng, 2008). This pictorial 

representation can be easily interpreted by management who can make rational decisions about 

how to best deploy scarce resources to attain the highest degree of customer satisfaction (Deng, 

2008). Although IPA is an extremely valuable method, this model could contain some bias. When 

examining the link between attribute-level performance and overall satisfaction, it is important 

to recognize that the relationship could be asymmetric (Anderson and Sullivan 1993; Oliva, 

Oliver, and Bearden 1995; Mittal et al., 1998). Meaning that one unit of negative performance 

on an attribute could have a greater effect on overall satisfaction than a corresponding unit of 

positive performance. Also the linke between importance and performance can be 

dependent/indepentent. Therefore, the relationship between attribute performance and overall 

satisfaction and attribute importance and performance should be tested whether it is (non) 

linear and/or (ass)symmetrical, and (in)dependent (Matzler, 2004; Deng, 2008). 

3.2.2 Product & Service Attributes 
Buyers tend to be more sensitive to a loss than to a gain (Monroe, 1991) and these facts 

constitute an opportunity for the company to improve the customer satisfaction and thereby 

establish and maintain a long-term relationship. If the company can provide satisfaction in terms 

of reducing the costs and improving customer performance, the chances of becoming successful 

are evident. But to be able to provide this kind of satisfaction, the company must understand 

the elements of customer needs and how the company’s activities influence (positively or 

negatively) customer performance. Although customers wish that all their needs are satisfied at 

once, it is the company’s objective to understand which needs are most important for the 

customer. This understanding enables a company to use its resources in an optimal way. 

Customers' perceptions of product and service attributes are vital in identifying customer needs 

and satisfaction (Pizam and Ellis, 1999). An attribute-level approach provides a higher level of 

specificity and diagnostic usefulness compared with the product level or "overall" approach 

(Mittal et al., 1998). Also, an attribute-based approach enables researchers to conceptualize 

commonly observed phenomena, such as mixed feelings toward a product or service. A 

customer can be both satisfied and dissatisfied with different aspects of the same product or 

service (Mittal et al., 1998). Various methods are applicable to determine the importance of 

attributes. Statistical derived impact scores of importance identify those attributes that have 

had the greatest impact on a customer’s recent transaction experiences, whereas direct ratings 

capture what is more globally salient to customers and thus important over time. Although 

there are good arguments for deriving importance measures statistically from overall 

evaluations, prior empirical evidence suggests that direct measures are superior to statistical 

methods (Gustafsson and Johnson, 2004). Against this background it is obvious that customer 

satisfaction in industrial marketing should be understood as a relationship-specific rather than a 

transaction-specific construct (Homburg and Rudolph, 1999). Thus, the conceptualization of 

industrial customer satisfaction will be related to different facets of a buyer/supplier 

relationship. In the terminology of Anderson et al. (1994), this corresponds to the use of a 

cumulative approach to customer satisfaction measurement. Cumulative satisfaction is a more 

fundamental indicator of the firm's past, current, and future performance and motivates a firm's 

investment in customer satisfaction (Anderson et al., 1994).  
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3.3 Consolidation 
The previous sections gave an elaborated overview of the scientific insights that can be used for 

analyzing customer needs and the transition process from product-centric to customer-centric. 

This section summarizes the concepts used during the analysis and design phase. 

Concept used during Analysis: 

Manufacturing companies achieve customer-centricity by focusing on customer needs. In this 

research, customer’s needs are measured using an attribute-level approach, because product 

and service attributes provides a higher level of specificity and diagnostic usefulness compared 

with the ‘overall’ product or service-level approach (Mittal et al., 1998). The next step is 

identifying which product and/or service attributes a firm should focus on to enhance customer 

satisfaction and intensify the relationships (Anderson and Narus, 1995 ;Matzler et al., 2004). 

Customer satisfaction measurement is chosen because it is used to: get close to customers, 

measures continuous improvements, and to achieve customer driven improvement (Naumann, 

1995). Perhaps the primary reason for is to collect information regarding what customers say 

that needs to be done differently and to assess how well an organization is currently meeting its 

customer needs (Hill, 1996). For this, the importance-performance analysis technique is used 

that is able to identify improvement priorities for products and services. These priorities for 

improvements can have a negative impact on satisfaction and require improvement. Improving 

the performance of these attributes will result in a higher customer satisfaction.  
Concepts used during design: 

A roadmap for a manufacturing company in the first step of the transition from product-centric 

to customer-centric can be realized in 5 steps mentioned in paragraph 3.1.2. of which only the 

first three are considered:  

1. Identify and segment the most profitable customers 

The most profitable and valuable customers must be identified first. Because these customers 

provide the company a continuous steam of income, they form the basis on which a company 

must focus its resources. Discovering similar needs of these customers will provide a company 

to segment these customer and address resources to these needs in a more efficient manner.  

2. Create customer-centric solutions that meet customers’ needs 

Customer-centric solutions are provided by creating a product-service system for each segment. 

These PSSs provide bundled product and service attributes most important for each segment 

and are capable of satisfying their specific needs. For each niche segment, the services of each 

PSS are mapped by means of the complexity-divergence model of Shostack (1987). The goal 

of this service mapping is to increase performance (effectiveness) of the service delivery 

for each segment. The proportion of high and low complexity and divergence in a PSS varies 

according to the needs, capabilities and sophistication of the customer.  

3. Design the business processes around the needs of the customers 

Each niche segment business needs are assessed individually and will be determined whether to 

serve that customer directly or via a third party and whether to standardize or customize the 

services. Understanding how customers evaluate the service process will provide useful 

information of the bottlenecks in the service process during a service encounter. Creating 

blueprints of the service processes most prominent for improvement will give a deeper insights 

how service performance can be improved. The bottlenecks that come out of this analysis must 

be improved by increasing or decreasing the complexity and divergence of the service for each 

PSS. Tailored service processes will provide customers an offer that matches their needs, and 

increase their satisfaction and loyalty, which will result in an intensified customer relationship. 
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4 RESULTS ORIENTATION AND ANALYSIS 
This chapter describes the results of the orientation and analysis phase of the project. The 

results of the orientation phase are presented in section 4.1 in which the current situation of 

Advantech Europe is investigated and the customers’ needs and problems identified. The 

analysis phase focuses on these needs by looking at the importance and performance dimension 

of product and service attributes of five medical products. The goal of the analysis phase is to 

identify the priorities for improvement in order to improve the performance on these attributes 

that will increase customer satisfaction and loyalty. This is done by means of an importance-

performance analysis and is presented in section 4.2. Section 4.3 ends with a diagnosis of all 

findings. The diagnostic section will furthermore describe the selection of the main areas for the 

solution design.  

4.1 Results orientation phase 
During the orientation phase of this project, archival data and employees are addressed to get a 

clear picture of the current situation of Advantech. The current customers of Advantech Europe 

are segmented according to their identity. The introduction chapter already mentioned that 

these segments are the OEM, VAR and general account customers. Since Advantech Europe will 

only intensify its relationships with OEM & VAR customers, this report will exclude general 

account customers. The medical division of Advantech Europe consists of computer platforms 

that are used in healthcare environments. This study is concentrated around five products of the 

medical computing industry and form the reference products of this research. These are: 

1. Point-Of-Care terminal (POC): this is a medical panel-computer that is designed for easier 

integration with existing and new hospital system configurations, and is suited for many 

applications like: Patient monitoring, Medical imaging, etc. 

2. Medical Display (PDC): is a quality medical image display for common medical treatment 

applications such as endoscope, CT diagnosis, X-ray, etc. 

3. Medical Mini PC (PIN): is a small PC used to facilitate patient care and diagnosis. 

4. Mobile Clinical Assistant (MICA): is a medical tablet which features excellent portability and 

convenience for nursing care applications (e.g. replacement of clipboards). 

5. Patient-Infotainment Terminal (PIT): is a multi-function terminal that provides patients with various 

entertainment programs such as TV, movies or computer games, and video & phone service to help 

patients communicate with family. 

All these products are medically certified and developed with common technology and 

standardized product platforms that can be easily configured to customers’ need. Besides 

configuration, Advantech also provides customized products. Advantech Europe provides 

several services for its products like: Quality Assurance System, Repair Service, Replacement 

Service, Logistics, Upgrade Service, Pick-up service, Extended Warranty service, etc. An 

elaborate description of these services and products of Advantech can be found in Appendix II. 

Advantech Europe wants to intensify its relationships with its most profitable and valuable 

customers by becoming customer-centric. In this new approach, Advantech Europe wants to 

increase customer satisfaction and loyalty by focusing on the customers’ needs and problems. 

Looking at the scientific literature, Galbraith (2002) state that a company must adopt a 

customer-centric focus when it satisfies four strategic directives (section 3.1.1). Advantech 

Europe satisfies all these terms and therefore is well suited to become customer-centric. But 

before starting with this transition process, it is necessary to establish the current position of 

Advantech on the product-centric vs. customer-centric model of Shah et al. (2006) (see Table B 

Appendix III). Therefore, twelve managers within Advantech Europe were asked to indicate for 
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each characteristic of this model whether Advantech operated product- or customer-centric. 

From the results (depicted in Appendix IV) can be concluded that Advantech still acts to a large 

extent as a product-centric organization.  

An extensive literature study concludes that no clear roadmap for the transition process from 

product-centric to customer-centric focus exists and that this roadmap is to a large extent 

context specific. Several authors state that the entire value chain of the company must be 

changed according to the dimensions of the right column of Table 1 in the previous chapter. 

Since this change is too complex and extensive for the given months of this project, Advantech 

Europe decided to take an incremental approach by implementing only a few building blocks of 

this transition process. Analysis of these three approaches (see Appendix III) and taking the 

current structure of Advantech Europe into account resulted in three steps and is considered a 

first step for Advantech Europe towards customer-centricity. These steps are: 

1. Form niche segments of the most profitable customers based on their needs 

2. Design Product-Service Systems that meet the needs of these segments 

3. Redesign the most problematic service process around these needs 

Based on these steps, the final research objective was formulated. In order to execute these 

three steps, customer needs and preferences must be identified first. This is done in the analysis 

phase and will be discussed in the next section. 

4.2 Results analysis phase 
The analysis phase is executed in two sessions. First an external analysis is conducted that 

identifies the customer most valuable product and service attributes (customer needs) and their 

perception on importance and performance. The analysis of this data resulted in the strengths 

and weaknesses of several product and service attributes of each medical products and its 

impact on customer satisfaction. In the second part, an internal analysis focuses on the service 

process covering the most dissatisfying attributes and are considered as most urgent for 

improvement.  

4.2.1 External Analysis 
Exploratory interviews with the most profitable customers of Advantech Europe are executed 

during the orientation phase and proceeds the external analysis. The results of this preliminary 

qualitative analysis will be presented first, then the findings of the quantitative analysis will be 

discussed. 

 

Preliminary qualitative analysis 

During the orientation phase, exploratory interviews with fourteen of Advantech Europe 

medical divisions’ most profitable and loyal customers are held. During these interviews, 

customers are asked about four subjects: there needs in terms of product and service attributes; 

the problems they face; the trends they experience within their industry; and their loyalty 

towards Advantech Europe. 

Analysis of these interviews made clear that customers are not focusing on products, but on the 

use of them (i.e. solutions). This means that a clear distinction can be made in customer needs 

for the applications the products are used for. Therefore, a fist distinction was made between 

products used for critical applications and products used for non-critical applications. The critical 

application products consisted of a POC or PDC that are used in critical environment where a 

breakdown of such a product could cause serious consequences, even life-threatening 

situations. One can think of patient-monitoring system, endoscopy during surgery, pump 

machines for breathing, etc., where a malfunctioning could be disastrous. The non-critical 
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application products are used for supportive functions, which would only lead to inconvienince 

when a product breaks down. All five medical products can be used in this category. Possible 

applications of these products are, nursing supporting systems, medical imaging displays, 

patient entertainment systems, etc. From these exploratory interviews is concluded that OEM 

customers mainly purchase customized products used for critical-applications, and that VAR 

customer purchase all kinds of standardized and customized products used for both critical and 

non-critical applications (see Table A Appendix V for an overview). Analyzing the most 

frequently mentioned product and service attributes, that are based on the dimension of Garvin 

(1988), Prasuraman et al. (1985) and Zeithaml et al., (1988) (see Appendix VI for overview of all 

attributes and dimensions), resulted in a list of eighteen most important product and service 

attributes when buying and using a medical product. This list represents the customers’ needs 

and is presented in Table 2 on page 23. Next to the needs of the customers, the interviewees 

are also asked to describe the problems they face with Advantech Europe. A great number of 

problems are revealed and are graphically shown in the form of a cause-and-effect diagram 

depicted in Appendix VII. From this diagram can be concluded that some offered services do not 

meet specific needs of customers. The main and most frequent mentioned reason is that most 

services are standardized and offered from a central point in Europe. This validates the initial 

problem statement made in chapter 1. The most occuring, and logical trend the respondents 

answered is the current recession, which caused governments all over Europe to invest 

healthcare heavily. That is why most participants predicted an increasing growth for the coming 

year(s) in the medical market. Due to the digitalization of the world, hospitals are incorporating 

more and more ICT in their processes. Even the processes at the hospitals themselves are 

becoming more well-managed and controlled and much more attention is paid to professional 

services and support. Several interviewees pointed out that infection control and the total 

experience of patients’ treatment become important aspects in future healthcare. The last part 

of this interview contained some questoins about customers’ loyalty. Although customer are 

relatively loyal, half of them have no trouble switching to an alternative supplier. It is therefore 

crucial to build on customer satisfaction and build intimate relationships with the customer in 

order to retain them. From table B in Appendix V, two customers resulted in somewhat disloyal 

behavior and are excluded from further investigation.  

 

Quantitative analysis 

The resulting list with the eighteen most important product and service attributes from the 

orientation phase were used in the questionnaire and sent to twelve of Advantech Europe 

medical divisions’ most profitable and valuable customers with whom Advantech Europe wants 

to intensify its relationship (see Appendix IV for overview). In this questionnaire, participants are 

asked to name nine of the most important product and service attributes of this list for each 

medical product (POC/PDC/PIN/MICA/PIT) they purchased past 5 years and each application 

they used the product for (critical and/or non-critical). This means that some customers had to 

give a double importance list of the POC and PDC (one for the non-critical and one for the 

critical application POC & PDC). This method was preferred above ordinal scaling, because these 

attributes were already identified as highly important in the preliminary analysis and otherwise 

will result in high scores for all attributes. Second, participants were asked to indicate the 

performance level of each product and service attribute on a 3 level scale. The terms presented 

at each of the three points on the performance scale are as follows; “1” = Satisfied; ‘0’ = Mixed; 

‘-1’ = Dissatisfied. Last, participants were asked to indicate their degree of overall satisfaction 

with each of the medical products they purchased on a 1-to-10 scale, with ‘10’ = extremly 

satisfied to ‘1’ = extremely dissatisfied. All obtained importance and performance scores are 
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collected and transformed into percentages. Table A in appendix IX gives a summarized 

overview of the importance and performance scores (in percentages) of the product and service 

attribute for each medical product and its application. 

 

 Data analysis and results 

The IPA-model assumes that the relationship between attribute performance and overall 

satisfaction is linear and symmetrical (i.e. the performance-satisfaction link) and that attribute 

importance and performance are independent variables. To check whether this assumption is 

true, a correlation analysis and linear regression analysis are executed on the importance-

performance scores of the attributes and performance scores and overall satisfaction. From 

correlation analysis between the performance and importance found almost no significant 

correlations and thereby can state that attribute importance and performance are independent 

variables (R2 around the 0). From the results of the regression analysis depicted in Appendix X, it 

can be concluded that the assumption is right and that the traditional view of the performance-

satisfaction link (meaning symmetric and linear) can be applied. This implies that one unit of 

change in performance will lead to an equal change in overall satisfaction. Finding a way to 

improve the performance of attributes will equally increase the satisfaction level and retain the 

customer.   

Therefore, they must know into which quadrant the attributes fall. Only then can effective 

decisions can be made. Looking at the quadrants in which each attribute is placed will tell us 

something about the satisfaction for that attribute. It can be stated that attributes in quadrant I 

are dissatisfiers and attributes in quadrant II are satisfiers. The goal of the design will be to turn 

dissatisfying attributes into satisfiers by improving the performance of these attributes in 

quadrant I. This will result in a shift towards 

quadrant II and thereby increased customer 

satisfaction (see Figure 7). Since the 

importance of attributes in quadrant III and 

IV is low, these attributes will not provide a 

strong negative or positive influence on 

satisfaction. However, the high performance 

of attributes in quadrant IV are not wasted, 

since they were already marked as important 

during the orientation phase.  It can 

therefore be assumed that a decrease in 

performance will probably result in a 

decreased satisfaction.  

Figure 7: Performance Shift - IPA-matrix 

 

All importance and performance percentage scores of each product and application are plotted 

on a two dimensional grid from 0% to 100% with importance on the y-axis and performance on 

the x-axis. The scores of each product and application product are then mapped onto one of the 

four quadrants of the IPA-matrix (Martilla and James, 1977) as depicted in Figure 8 and Figure 9. 

These two figures show the placement of each attribute on one of the four quadrants. Figure 8 

indicates the average importance and performance scores for all critical appl. and Figure 9 for 

the non-critical appl. products. Table 2 are the results of the exploratory analysis. 
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Table 2: List important product and service attributes 

Legenda 
1. Knowledge and skills of personnel 10. Delivery time 

2. Price 11. Product fallout/breakdown 

3. Noise Level 12. After sales support 

4. Fast product replacement 13. Easy cleanable 

5. Number of products available in stock 14. Giving prompt service  

6. Product weight 15. Repair service 

7. Compliance with standards 16. Clear and formal processes 

8. Physical safety 17. Assuring the customer the problem will be handled 

9. Easily accessible support 18. Fast problem solving 

 

 
Figure 8: IPA-matrix Critical appl. products   Figure 9: IPA-matrix Non-critical appl. products 

 

Table 3 below gives a summarized overview of the placement of all product and service 

attributes in one of the four quadrant of the IPA plot for each medical product and its 

application (Appendix XI provides the IPA-matrices of all products and their applications).  

 

Table 3: IPA-matrix scores for each product & application 

  Products & application 

 Attributes POC 

Crit 

POC 

N-C 

PDC 

Crit 

PDC 

N-C 

PIN 

N-C 

MICA 

N-C 

PIT 

N-C 

1 Knowledge and skills of personnel                 4 4  4 4 4 4 

2 Price                                              3 1 3 1 1 1 1 

3 Noise Level                                        4 4  4 4 2 2 

4 Fast product replacement                           1 1 1   3 3 

5 Number of products available in stock             3 3   1 3 3 

6 Product weight                                      4  4  1 4 

7 Compliance with standards                          2 2 2 2 2 2 2 

8 Physical safety                                    2 2 2 2 4 2 2 

9 Easily accessible support                          4  4   2 2 

10 Delivery time                                       1  1 1 1 1 

11 Product fallout/breakdown                          1 1 1 1    

12 After sales support                                 1   1 1 1 

13 Easy cleanable                                          2 2 

14 Giving prompt service                               1 1 1 1 1 1 

15 Repair service                                     1 1 1 1 1  3 

16 Clear and formal processes                                

17 Assuring the problem will be handled         

18 Fast problem solving                               1 1 1 1 1   

 Key: A = Quadrant 1; B = Quadrant 2; C = Quadrant 3; D = Quadrant 4 

Key:  Crit. = Critical application product; N-C= Non-critical application product 
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For the missing values in Table 3, the scores of these attributes are concentrated around the 

mean (the lines between two quadrants), and therefore do not give a strong indication of the 

satisfaction. The full matrix containing all loadings on the four quadrants is given in Appendix XI. 

Looking at the quadrant number depicted for each products’ attributes in Table 3 will gain 

insights where Advantech Europe should concentrate its resources to improve performance 

(Quadrant 1; high importance, low performance), where Advantech Europes’ competitive 

strengths is (Quadrant 2; high importance & performance), where not to focus on (Quadrant 3; 

low importance & performance) and (Quadrant 4; low importance, high performance). 

 

From Table 3 can be concluded that price is a very important factor for the non-critical 

application products and that it needs serious improvement. For the critical application products 

however, price is perceived less important, but other aspects like reliability, safety, compliance, 

repair, product replacement and promptness of service have a high priority. For these 

applications, product reliability attributes (i.e. product breakdown, compliance with standards 

and physical safety) are the most important aspect. It seems that customers are willing to 

sacrifice price for a better product reliability. The strenght of Advantech Europe is in the quality 

of the products (i.e. compliance with standards and physical safety). The delivery time is 

perceived as a high priority for the non-critical application products only. The reason why 

delivery time for the critical application POC and PDC are not of high importance is because they 

are also purchased by OEM’s, who order well upfront and for which clear delivery dates and 

terms are set, therefore decreasing the importance of this attribute. VAR’s that also purchase 

the critical appl. POC & PDC, however, do give a high priority for delivery time. The repair service 

for the POC, PDC and PIN needs serious improvement because these are extremely dissatisfying 

see Figure 8 and Figure 89). The repair service for the MICA and PIT does not need improvement 

because these products do not have a high priority when they break down. These products are 

only used for supporting activities, and do not have a direct effect on the care or wellbeing of a 

patient. Noise level, cleanability and accessible support are perceived to be important only for 

the MICA and PIT and form the strenght of these products. An explanation for this could be 

because these products are used by or are in direct contact with patients and therefore require 

high priority for these attributes. However, it seems that the noise level for the other products is 

seen as an insignificant strength in which the performance is high but which the customer does 

not attach importance. Fast problem solving refers to the ability of Advantech to solve occuring 

problems fast and is in need for improvement for allmost all products except the MICA and PIT. 

Once again, the underlying reason is the application the product is used for. The promptness of 

service delivery is important for all products and needs improvement. Apparently, customers 

are dissatisfied with Advantech not complying to its promisses that again can be traced back to 

the problem statement made in chapter 1. Fast product replacement becomes extremely 

important and requires serious improvement for the critical application products because high 

costs are involved when a product does not work or is being repaired. This is because a machine 

used an operating room has a far higher priority for replacement than a machine used for 

support or entertainment of the patient. After sales support does also needs attention, 

especially for non-critical application products. Further, knowledge and skills of personnel and 

product weight (MICA excluded) are placed in the fourth quadrant. However, this does not 

mean that customers do not find these attribute unimportant. Because all identied attributes 

during the orientation pahse were found important, it cannot be stated that by descreasing the 

performance of these attributes, satisfaction will not be harmed. For the remaining attribute 

‘Stock level’, no clear explanation can be stated. The outcome of all attributes in the graphs of 



   

 - 26 - 

the critical- and non-critical application products in Figure 8 and Figure 9 shows that service 

attributes in general need improvement (i.e. located in Quadrant 1). Some conclusions or 

reasons given above are also drawn from the exploratory interviews (cause-and-effect diagram 

in Appendix VII). These findings confirm the growing importance of customers for value-added 

(professional) services and the lack of Advantech Europe to cope with it. Deeper analysis of the 

service processes is required to discover the flaws wihtin Advantech. 

 

Refering back to Table 3 it can be concluded that customers are very satisfied with the quality 

standards of the products. High scores for ‘compliance with standards’ and ‘physical safety’ 

provides grounded evidence that Advantech can be seen as a stable product manufacturer that 

delivers technologically excellent products. This means that Advantech anticipates good on 

hardware expectations properly. Although the customers are satisfied on product level, Table 3 

show that customers are dissatisfied with the services Advantech Europe provides. The 

attributes located in the most leftmost corner of quadrant IV are the most dissatisfying 

attributes (see Figure 8 & Figure 9) and require the highest priority. Table 4 gives a summarized 

overview of these attributes, and indicates the priority level (see key ** , *). 

 

Table 4: Dissatisfying attributes per application 

Critical appl.  Non-critical appl. 

POC - PDC POC – PDC – PIN – MICA - PIT 

4. Product Replacement* 2. Price** 

11. Product breakdown** 10. Delivery time** 

14. Prompt service delivery* 12. After Sales Support 

15. Repair service** 14. Prompt service delivery** 

18. Fast problem solving 15. Repair service* 

  18. Fast problem solving 

 Key: ** highest priority * high priority 

 

In particular, product breakdown, price, repair time, delivery time, and promptness of service 

delivery are the most dissatisfying attributes. Other aspects like fast problem solving, fast 

product replacement, and after sales support are also small concerns for Advantech Europe. 

These results are very alarming, since the previous paragraph indicates the growing importance 

of value-added/profesional services. The goal is to target these dissatisfying attribute by 

improving their performance, which will increase overall customer satisfaction and result in 

customer retention. Improving these attributes means improving the service processes that 

contain these attributes. By looking at the impact each dissatisfying attribute has in the service 

processes of Advantech, the service process most prominent for improvement can be selected. 

Table 5 gives an overview of the attributes that have a negative impact on each service process. 

By comparing Table 4 with Table 5 can be conclude that the repair process requires most urgent 

imporvement. Graphically representing the repair process gives a good overview of underlying 

causes for these dissatisfying attributes and provides a much better understanding where the 

bottlenecks occur in the service delivery process and how these issues could be redesigned to 

resolve the problem or reduce its impact (Bitner et al., 2007). 

 

Table 5: Dissatisfying attributes per process 

Service Process Dissatisfying attributes 
Repair process Repair service; replacement service; promptness of service; fast problem solving. 

Quality check process Product breakdown; promptness of service; fast problem solving 

Sales process Price; Delivery time; promptness of service; fast problem solving; after sales support 
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4.2.2 Internal analysis 
Internal interviews with employees, archival data and scientific literature is used to model the 

three above stated service processes stated above. The analysis of Advantech Europe’s service 

processes revealed a clear overview of the service in the eyes of the customers and the 

bottlenecks which cause the dissatisfaction of the service delivery. Also from analysis of each 

service process can be concluded that the repair process is most prominent for restructuring 

(redesing) and will function as an example design for the other service processes. The blueprints 

of these processes are added as an attachment in appendix XII and will not be discussed further 

in this report.  

Before going deeper in the analysis of the repair process, the dissatisfaction of the service 

process has to be confirmed by internal data first. From analysis of a random sample of 200 

repairs (RMA’s) of medical products of this year can be concluded that a repair takes on average 

thirteen days to be fixed. Furthermore, from analysis of sold medical products throughout the 

year, an average of 5% has broken down. This is 3% above the industry standard which is 2%. 

Taking in mind that the customers purchase replacement units based on this 2%, the fallout of 

medical products above 2% can be very costly and/or causes serious dissatisfaction. Especially 

when considering critical products that are needed in operating rooms or is part of a large 

expensive machine. The paragraph below explains the blueprint of the repair process.  

 

Current situation Repair Process 
As stated, the repair process is most prominent for redesign. The blueprint of the current 

structure of the repair process is depicted below in Figure 10, in which the bottlenecks are 

marked in red. These bottlenecks are: the transportation time (depicted as nr1) and fast product 

replacement (nr2). (look in Appendix III for guidelines of interpreting service bleuprints) 

Looking in Figure 10 below, the first notable aspect is that customers have two possible options 

to place a service request. Most repairs are handled according to the standard repair procedure 

(via an eRMA-site), others contact the Customer Support Centre who direct them to the eRMA-

site or make the request for them. When a request for repair comes in, the customer receives 

an RMA-number via mail and use this number to send the broken unit to the Repair Centre in 

Poland. This number can also be used to log-on to the Advantech eRMA-site to check the status 

of the repair. Although repair is completed in one or two days at the Repair Centre, the time the 

product is away from the customer is very long. When a product breaks down at a customer in 

England or Scandinavia, it can take up to 3 or 6 weeks before the repaired product has returned. 

The cause for this huge delay is the transportation time. During repair, end users are without 

products. Although there is a replacement service, customers do not use it because most of the 

times, these products are not in stock or cannot be replaced because the products are 

customized and therefore expensive to have in stock. An elaborated description of the repair 

process is given in Appendix XII. 

Thus, ‘long transportation time’ and ‘slow product replacement’ are the main causes for low 

service performance. This is shown in specific problems concerning the ‘Responsiveness’ and 

‘reliability’ of the service delivery, which are known in the literature to be one of the drivers for 

customer satisfaction (Garvin, 1988; Prasuraman et al., 1985; Zeithaml et al., 1988). 
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Figure 10: Blueprint – Current situation Repair Process 

 

Effective and efficient service redesign is vital for maintaining customer satisfaction and loyalty, 

and contribute significantly to a company's revenues and profitability. Therefore, the most 

dissatisfying attributes will be redesigned according to the customers’ needs and preferences 

identified in section 4.2.1. 
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4.3 Diagnosis 
This section presents the diagnosis of the results of the analysis that leads to the realization of 

the solution design.  

 

The exploratory interviews conducted in the orientation phase indicate that the medical 

products can be categorized in two groups. The first groups consists of the POC & PDC and are 

used for critical applications. The second group consists of all medical products 

(POC;PDC;PIN;MICA&PIT) and are used for non-critical applications. Both product categories 

have a high need for value-added services. It also has been found that OEM customers mainly 

purchase customized products used for critical-applications, and that VAR customer purchase all 

kinds of standardized and customized products used for both critical and non-critical 

applications. Through these interviews, the eighteen most important product and service 

attributes are identified and represent customer needs. Furthermore, an interesting trend in the 

medical industry is an increasing attention for healthcare experience and after care for end 

users.  

 

Results of the importance-performance analysis show that customers using critical application 

products are more concerned about product reliability (i.e. quality, certifications, physical 

safety, etc.) and reduced downtime of product failure (throughput). So, when a critical 

application product fails, the product-related services (repair, product replacement) become 

extremely important. For the non-critical application products, the quality/price ratio and 

supporting services are more important. Other results from the importance-performance 

analysis show that customers in general are dissatisfied with attributes covering three service 

processes:  repair process, quality check process and sales process. These results are very 

alarming, since the importance of value-added services is growing as indicated in previous 

paragraph. By looking at the impact these attributes have on several service processes, it has 

been found that the repair process is most prominent and desirable for improvement. In-depth 

analysis of Advantech Europe’s repair process revealed ‘responsiveness’ (promptness of service, 

repair time, replacement time,) and ‘reliability’ (product replacement and repair) contributed 

directly to a decrease in satisfaction of the product and service delivery (Garvin, 1988; 

Prasuraman et al., 1985; Zeithaml et al., 1988). Creating a solution design which increases the 

performance of these attributes will equally increase satisfaction and increase customer loyalty 

(Bounds et al., 1994; Johnston, 1995; Anderson and Mittal, 2000). Higher performance can be 

achieved by making the product/service offering more efficient and effective (Sheth et al., 2000). 

 

In order to improve the performance of the dissatifying attributes and causes found in the 

analysis, it is crucial to offer customized solutions to specific market (niche) segments. Based on 

these solutions, the service processes can be tailored to each niche segment needs and 

preferences. Effectively and efficiently redesigning and managing the service delivery processes 

requires presenting a series of improvements that meet or exceed customer needs. A smoothly 

delivered service with a positive outcome is more likely to result in favorable service delivery, 

which has a positive influence on customer loyalty and can provide the firm with a key point of 

differentiation from competitors (Parasuraman et al., 1991).   
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5 DESIGN OF THE CUSTOMER-CENTRIC APPROACH 
This chapter presents the solution design to the problem statement and consists of three design 

parts that will bring Advantech Europe a step closer to customer-centricity. Each of these three 

design parts are described in a separate section (5.1;5.2;5.3) that begins with the design 

specifications, then follows with the design, and ends with its implications for the next design 

part. The design specifications will constrain various directions for design and will be used as 

verification for the proposed solutions in the design. In the first design part, customers are 

segmented according to their needs that were identified during the analysis phase. For each 

niche segment, tailored product-service systems are designed and constitute the second design 

part. The last design part redesigns the repair process according to the specifications of each 

PSS. These three parts form the solution design and aim at increasing Advantech Europe’s 

capabilities to deliver customer-centric solutions which will provide Advantech Europe better 

way to cope with customers’ demands. This will increase customer satisfaction, intensify 

customer relationships and ultimately result in profitability. The realization of the solution 

design will follow the methodological design approach as proposed by Van Aken et al. (2007). 

Section 5.4 will give a justification of the solution design, and section 5.5 ends this chapter with 

the directives for Advantech to implement the solution design. 

5.1 Customer segmentation 
If Advantech want to focus more on its customers and strengthen its relationships with them, 

Advantech must focus on the preferences of the customers require (Simonson, 2005). Creating 

niche segments that can address specific customer needs and preferences will put Advantech in 

a better position to meet the customers’ needs and thereby increase their loyalty (Selden and 

MacMillan, 2006; Giannetto, 2008). First, specifications are developed the design should comply 

with. Then customers are segmented according to the specifications from literature, findings 

from analysis and managerial requirements.  

5.1.1 Design Specifications 
The formulation of the design specifications is crucial in mediating between the logics of the 

analysis and the creative design process of the solution. The translation of the issues in terms of 

requirements provides focus and boundaries regarding the solution design. With respect to 

these requirements Van Aken et al. (2007) distinguish four categories: the functional 

requirements define what the system must do; the user requirements define the criteria to 

which the design should conform from a user’s perspective (provide the more contextual 

criteria); the boundary conditions provide the limitations of the solution design; and the design 

restrictions are constraints to the solution space that are preferred. Based on these four 

categories several specifications have been formulated for the design of specific niche segments 

(see Table 6). The sources each design specification is based on are given between brackets. 

These sources are: Analysis (directives from results of the data analysis); theory (directives from 

literature of section 3.1.2, indicated by the authors); and Advantech (requirements from 

Management of Advantech Europe). 

 

Table 6: Design Specifications for customer segmentation 

Functional Requirements 

� Design should segment customers according to similar needs and preferences (Selden and 

MacMillan, 2006; Simonson, 2005) & (Importance scores of findings analysis) 

User Requirements  



AD\.\NTECH 
Med(cal 
Computing 

• Design should state the needs and preferences of each segment clearly {Advantech} 
• Design should be comprehensive for all stakeholders (Advantech) 

TU/e 

• Implementation of the designs should not contain large investments within the coming two years 
{Advantech} 

The definition of these design specifications imposes the directives for design of the first 
building block of the solution design. 

5.1.2 Design niche segments 
Segmentation involves a rather detailed classification of customers to the expected needs and 
profile of each segment (Sheth et al, 2000; Simonson, 2005; Selden and MacMillan, 2006). 
Therefore, based on the importance scores of the results from the customer needs depicted in 
Appendix IX and XI, three niche segments are proposed that categorizes both OEM and VAR 
customers. These niche segments are not based on to the identity of the customers (OEM & 
VAR; like in a traditional product-centric structure), but on the solutions/applications the 
products are used for (solutions, a customer-centric structure) (Simonson, 2005). Table 7 below 
gives an overview of the high importance scores of the attributes for all products and 
applications. Although the orientation phase pointed out that a distinction can be made 
between critical and non-critical application products, based on the importance scores for 
certain products and their applications depicted in Table 7, resulted in a categorization of the 
customers in three niche segments indicated in red, blue and green. 

I , ___ _ 

Stock level 
Product weight 
Compliance with standards 
Physical safety 

Repair service 
Clear and formal processes 

Assuring the customer the problem 
will be handled 

I 

x x x 
x x x 

x x x 
x x x 

x x 

x 

x x 
x 

x 

x 

x x 
x x 

Fast problem solving X X X X X 

x 
x 
x 

x 

Critical appl. segment Patient Focused segment 

Non-critical appl. segment Applies for all segments 

Key: Crit.;;;; Critical application product; N-C =Non critical application product; 
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x 
x 

x 
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The first distinction as discovered during the orientation phase can be made between needs for 

the critical applications solutions POC&PDC (indicated in red) and non-critical application 

solutions POC&PDC&PIN (indicated in blue). The preferences of customers for the critical 

application solutions are mainly concerned with product reliability (product breakdown, physical 

safety and compliance with standards), fast product repair, fast replacement service, and fast 

problem solving service. For the non-critical application solutions, price and customer 

supporting services (e.g. after sales support, promptness of service, delivery time, repair service, 

fast problem solving) are of higher importance. Also a third group of specific customer needs 

can be derived from this table. Customers using the MICA and PIT (indicated in green) can be 

categorized in a patient focused niche segment. This niche segment has a high importance for 

usability and environmental attributes. The reason for this is because of increased attention for 

supporting services like infection control and the patients overall treatment, which are 

becoming an increasingly important trend in healthcare industry. Therefore, attributes which 

are related to end-user are more important for these solutions. The yellow marked attributes in 

Table 7 have a high importance for all customer niche segments. Comparing the differences in 

needs between OEM and VAR customers for each product found only a minor difference in the 

critical application group. Within this group, VAR customers have a higher importance for ‘fast 

product replacement’ and ‘delivery time’. This makes sense, since OEM plan everything well 

ahead and order most of the time a reasonable amount of replacement units and therefore 

require fewer repair services. For the other two niche segments, the needs of OEM and VAR are 

found to be similar, although the OEM sample for these products are low represented. In spite 

of this minor difference, it can be concluded that all solutions provided for OEM and VAR 

customers can be categorized in these three segments.  

Advantech can intensify the relationship with its customers by targeting these new segments 

with differentiated offerings (Johnson and Selness, 2004) and a superior value propositions 

(Best, 2000). Based on these niche segments, three product-service systems can be designed 

that contain tailored product and services that match each niche segment specific need and 

preferences which will increase customer satisfaction and loyalty (Mont, 2000). This will be 

designed in next section. 

5.2 Product-Service Systems 
The previous paragraph already segmented the customers according to their needs and 

preferences. By bundling product and service attributes to the needs and preferences of these 

segments, differentiation can be achieved and these ‘customer-centric solutions’ will give 

Advantech greater latitude in pricing and increase customer satisfaction (i.e. increase efficiency 

and effectiveness) (Davies et al., 2006; Sheth et al., 2000). Therefore, this paragraph will design 

three PSS that will fulfil the needs and preferences of each niche segment. 

5.2.1 Design Specifications 
Before designing a tailored offering for each niche segment, the requirements the PSSs must 

comply to are given. These specifications are also presented according to the four requirements 

defined by Van Aken et al. (2007). These requirements impose the directives for design of the 

second building block and limit the number of possible directions for design. The sources of the 

design specifications are indicated the same way as the previous design. 

 

Table 8: Design Specifications for product-service systems 

Functional Requirements 

� The design should provide tailored mixes of products and services that matches the needs of each 

niche segment (Goedkoop et al., 1999; Mont, 2000) & (IPA-matrixes) & (Design part 1, section 5.1.2) 



AD\.\NTECH Medical 
Computing TU/e 

• The design should make it easy to address specific resources to each segment (Sheth et al .. 2000) 

User Requirements 
• The design presented should be easy implemented in Advantech Europe's current portfolio 
(Advantech) 
• The design should be comprehensive for all stakeholders (Advantech) 
• The use of the solution should be attractive to the stakeholders (Advantech) 

• Implementation of the designs should not contain large investments within the coming two years 
(Advantech) 
• Solution should impact the organization as little as possible (Advantech) 

Because this design is based on the niche segments of the first design part described in section 
5.1, the source of the first functional requirement also refers to previous design part. 

5.2.2 Design Product-Service Systems 
Each PSS consists of a mix of products and services capable of jointly fulfilling the needs of the 
customers in each niche segment (Goedkoop et al., 1999; Mont, 2000). Placing the need of each 
segment on the complexity and divergence model of Shostack (1987) will provide Advantech 
Europe good directives to address specific resources efficiently and effective for each 
niche segment (Sheth et al., 2000). This will be accomplished by concentrating on the 
resources there where they are most important (i.e. are located in quadrant 1 and 2). Table 9 
below provides the product and service attributes mix of three PSSs and are based on the 
attributes that are located in quadrant 1 and 2 of the I PA-matrices of each product and 
application. To satisfy the needs of each niche segment, several PSSs are designed and are based 
on these segments' most important attributes. 

Table 9: Overview of the Product Service Systems 
~~~--=--~~~~~~~~ 

Non-critical appl. PSS 
Reliability Reliability Reliability 

Repair service Repair service Price 

Replacement service Price Easy cleanable 

Prompt service delivery Prompt service delivery Delivery time 

Fast problem solving Fast problem solving Noise level 

Delivery time Prompt service delivery 

After Sales Support After Sales Support 

Easy accessible support 

These three PSSs provide evidence what each segment requires and prefers in a product and 
service offering. A general trend toward the increased importance for professional services is 
constituted in the analysis phase and in literature (Oliva and Kallenberg, 2003; Gebauer and 
Friedli, 2005a). A way to structure and position the service need of each segment is to 
analyze the degree of complexity and divergence as suggested by Shostack (1987). 
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Mapping the PSS on the divergence/complexity model 

Mapping the services of the three PSSs to the divergence/complexity diagram (explained in 

section 3.1.2) of Shostack (1987) can give new insights in the positioning of the services for 

each PSS. Figure 11 shows the 

required placements of each PSS on 

this model in order to increase 

performance of the service. The 

current situation of service of each 

PSS is that they are standardized and 

provided from a central point in 

Europe with an average to low 

complexity (indicated as A1; B1; C1 

in Figure 11). Figure 11 indicate the 

targeted placement of the three 

PSSs in this model with an arrow and 

increase the complexity and 

divergence. Justification of these 

directives is given below.  

Figure 11: Divergence/Complexity model (Shostack, 1987) 

Critical application PSS 

Because serious consequences are involved when critical application products fail, Advantech 

must be able to guarantee the reliability of these products (i.e. certifications, elaborate product 

testing, etc.). Therefore, the high importance attributes for the critical application PSS are 

mainly concerned with the reliability and  the responsiveness of product-related services (fast 

repair/replacement of the product). When a critical application product fails, the product-

related services (repair, product replacement) become extremely important. Advantech must 

make sure a broken unit will be repaired and replaced in the shortest possible amount of time. 

In order to accomplish this, service must be customized and made more complex for these 

sophisticated niche segments’ needs and environment (Galbraith, 2002; Alter, 2007) (see A2 in 

Figure 11). 

Non-critical application PSS 

For the non-critical application PSS, product quality and reliability is still important, but price and 

product-related services are found to be increasingly important too. In order to decrease price, 

products and services must be standardized (Hax and Wilde, 1999), but to guarantee high 

customer service, products and services must meet specific customers’ preferences (Galbraith, 

2002; Alter, 2007). Therefore, a balance should be made between customizing and standardizing 

the services (see B2 in Figure 11). This balance can best be achieved if Advantech develops a 

comprehensive option list of standardized solutions, where each service can be tailored to 

customer’s need by using standardized, reusable and easy-to-deploy modules (i.e. average 

complexity) based on service portfolios (Davies et al., 2007). This way, each configuration can be 

a unique ‘customized’ solution and will give Advantech the means to achieve high product & 

service quality while retaining a low price.  

Patient Focused PSS 

The third PSS consists of recently introduced products (MICA 1 year and PIT 1/2 year) and 

emphasizes on supporting services for end users. This group indicates a high importance for the 

usability and interaction with patients. Meaning, taking more aspects of the environment the 

product encounters with into account. Because supporting services for (less experienced) end 

users are more emphasized, a low divergence and below average complexity is best suited for 

Low 
Complexity

High
Divergence

Low
Divergence

High 
Complexity

A1B1C1

C2

A

B

C

Critical appl. PSS

Non-Critical appl. PSS

Patient Focused PSS

 Shift in Service need1 - 2

B2

A2
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this PSS (see C2 in Figure 11). Since these products are recently new on the market and targeted 

towards rather less sophisticated customers, a way to become more customer-centered is by 

analyzing the environment the product interacts with, understanding the general requirements, 

and then standardizing the services so it can be used for multiple applications and covers all 

customers’ needs (Hax and Wilde, 1999; Davies et al., 2007).  

 

Applying these PSS, specific resources can be applied for each service process, making it possible 

to tailor each service process to the requirements of each segment, and thereby increasing the 

customers’ satisfaction and loyalty (Mont, 2000). By improving the performance of certain 

service attributes, the overall satisfaction of the service process can be improved (Anderson and 

Mittal, 2000). Looking at the dissatisfying attributes of the three PSSs in Table 5, price, repair 

service and prompt service delivery are of urgent need for improvement for all PSSs. The 

analysis from  the previous chapter concludes that the repair process is the most prominent 

service process for redesign. By tailoring the repair process according to the needs and 

preferences for each specific niche segment and each PSS requirements, all three dissatisfying 

attributes can be improved. By standardizing the service process for non-critical application and 

patient focused PSS, total cost of serve (i.e. the price) can be kept low, but at the cost of 

flexibility (Shostack, 1987). By customizing the service process, Advantech can provide the 

service for each niche segments’ preferences and can thereby increase the throughput time and 

comply with their promises (prompt-service delivery) (Shostack, 1987). Now that the PSS are 

designed, the next and third step in the transition process is redesigning the service process 

according to customers’ needs and preferences (i.e. directives of each PSS and niche segment).  

5.3 Redesign Service Process 
This section will highlight the actions that are designed to resolve the problems, alter negative 

attitudes of dissatisfied customers towards repair service, and ultimately increase customer 

retention. The service blueprint of the redesigned repair process is graphically represented in 

Appendix XIII. 

5.3.1 Design Specifications 
This paragraph gives an overview of all design specifications that are derived from literature 

(section 3.1.2), findings from analysis, managerial requirements and previous two designs. The 

design specifications are formed based on the 4 requirements of Van Aken et al. (2007). 

 

Table 10: Design Specifications for redesign service process 

Functional Requirements 

� The redesign should improve as many dissatisfying attributes as possible (PFI findings from IPA, 

section 4.2.1) & (Advantech) 

� The redesign should remove the two main problem areas  of the bleuprint (findings from blueprint 

of internal analysis, section 4.2.2) & (Advantech) 

� The redesign should increase divergence and complexity of the service for critical application PSS 

(Shostack, 1987; Sheth et al., 2000) & (design part 1 & 2) 

� The redesign should balance divergence and complexity of the service for non-critical application 

PSS (Shostack, 1987; Sheth et al., 2000) & (design part 1 & 2) 

� The redesign should maintain the current complexity and divergence of the service for patient 

focused PSS (Shostack, 1987; Sheth et al., 2000) & (design part 1 & 2, section 5.1.2 & 5.2.25.1) 

User Requirements  

� The redesign should fit within the current organizational structure (Advantech) 

� The redesign should be easy implemented in Advantech Europe’s current service processes 
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(Advantech) 

� The redesign should be attractive for all segments (Advantech) 

� The redesign presented should be comprehensive to all stakeholders (Advantech) 

Boundary conditions  

� The proposed redesign should be at least implementable in Advantech Europe medical division 

(Advantech) 

� The redesign should fit with the current elements of the service processes and should not eliminate 

current service process structure (Advantech) 

Design restrictions  

� Implementation of the designs should not contain large investments within the coming two years 

(Advantech) 

� The design should fit Advantech Europe Medical divisions’ culture (Advantech) 

For convenience, the level of divergence will be addressed as customized and/or standardized. 

5.3.2 Redesign 
Service redesign refers to the actions a supplier needs to take in order to seek out dissatisfaction 

(Johnston, 1995) as a response to poor service performance, i.e. service failure (Grönroos, 1988; 

Hart, Heskett, & Sasser, 1990). Effective service redesign is vital to maintaining customer 

satisfaction and loyalty, which contribute significantly to a company's revenues and profitability 

(Sheth et al., 2000). Therefore, the most dissatisfying attributes will be redesigned according to 

the customers’ needs and preferences, i.e. for each niche segment and PSS.  

 Outline redesign 

When a service request for repair comes in, the service must be executed according to the 

needs and preferences of each niche segment and requirements of each PSS (shown in Figure 

12). For repairs that require customized services, a clear service level agreements between the 

customers and Advantech must be defined. In this agreement, customers must define in what 

amount of time the product must be repaired (priority level), whether it must be replaced 

and/or picked up (and how fast), if the company desires a root-cause analysis, etc. 

 
Figure 12: Repair process Redesign overview 

The request for repair is received by customer Service Centre or the eRMA-site of Advantech 

who can categorize the broken unit to the corresponding PSS application level (by identifying its 

serial number). The critical application PSS requires fast repair and therefore more customized 

solutions to achieve this. According to the importance of the repair and environment the 

product is placed in, the repair can be performed on-site by an engineer (from Advantech or 

third party), send to the nearest local office of Advantech for repair, or outsourced to a local 

partner. Finding a partner in locations where Advantech is not represented (e.g. Scandinavia) 

will decrease transportation time. This partner must be capable and certified by Advantech 

Europe to execute the repairs on all products. The patient-focused PSS however requires no fast 

repair and can therefore be executed by the standard repair procedure. The non-critical 
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application PSS form a mix between these two and require customized and standardized 

solutions (Shostack; 1987). Therefore the repair can be outsourced or performed via the 

standard repair procedure. If the repair of the critical or non-critical application PSS still isn’t 

fixed, the product will be repaired according to the standard repair procedure. The following 

subsections give an elaborate description for the execution of the repair for each PSS application 

level in the form of a flow diagram. 

 

Patient Focussed PSS  

Since the patient focused PSS are used for supporting purposes only (patient entertainment and 

nurse support) and product breakdown does not have serious consequences, these products do 

not require a fast repair. However, because they are in frequent contact with patients, these 

products do require a strict infection control in which the broken product is first disinfected 

according to strict standard procedures. Outsourcing the repair is not an option because it is 

hard to check whether partners actually perform this procedure during repair. Therefore, the 

repair must be performed according to the standard repair procedure described in the current 

situation of the repair process in paragraph 4.2.2. Dependent of the agreement, the broken unit 

can be replaced. The redesign of the replacement service is described at the end of this section. 

 
Figure 13: Redesign Repair Process Patient Focused PSS 

 

Critical application PSS 

Because the critical application PSS are placed in critical environments or are as a small part of a 

large expensive machine, downtime of that product or machine is very dangerous and/or costly. 

Therefore, the repair and replacement time for these PSSs must be put to a minimum.  

 
Figure 14: Redesign Repair Process Critical appl. PSS 
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When a request for repair comes in, according to the service level agreement, the broken unit 

can directly be categorized as low, average or high priority repair. If the repair needs to be 

performed within 24 hours (high priority), an engineer must be send to fix the problem on-site 

and/or replace the unit. When an average priority repair occurs, the repair can be send to a local 

office where the product can be repaired, or the repair can be performed by a local certified 

partner if there is no office nearby. This partner must be capable and certified by Advantech 

Europe to execute the repairs on all products. Dependent on the scale of the repair, broken 

units with a low priority for repair will be fixed by a local certified partner or by the standard 

repair procedure if the repair is too complicated. If the problem cannot be fixed by either of the 

proposed channels, the broken unit must be repaired according to the standard repair 

procedure.  

 

Non-Critical application PSS 

Non-critical application PSS repairs can be compared with the low priority repairs of the critical 

application PSS.  

 
Figure 15: Redesign Repair Process Non-Critical appl. PSS 

 

In this process, the broken unit is first investigated to establish whether it is a large repair in 

which (big) components need to be fixed, or small repairs, in which modules can be replaced or 

fixed. If the repair requires a small fix the repair can be executed by the customer, or if the 

customer does not have the capabilities or recourses the repair can be done by a local certified 

partner of Advantech. These local certified partners can be a channel partner, reseller or an 

external third party who has knowledge of all medical products and is centrally located around 

customers who require this service. Only customers that posses the necessary resources and 

capabilities to perform a repair can qualify for this option. Clear agreements must be made 

between Advantech and its customers in the form of a service level agreement. Advantech can 

provide the necessary trainings for potential customers. If the problem cannot be fixed by either 

of the proposed channels, the broken unit must be repaired according to the standard repair 

procedure. 

 

Product Replacement Service 

The redesign of the replacement service is not only dependent on the different PSS, but also on 

whether the product is customized or standardized. A customized product are harder to replace, 

because these products are unique and almost always purchased by the same customer for a 

long period (investment for customization becomes otherwise economically very expensive). 

Standardized products on the other hand can be replaced much easier. 
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Figure 16: Redesign Replacement Service 

 

The replacement service is redesigned according to the nature of the product (customized or 

standardized). Customers with customized products can chose to use a buffer stock for their 

products, in which they order extra products for replacement purposes and stock them at AESC. 

In this way, whenever a product breaks down or if an urgent order is placed, these products can 

be delivered immediately. However, strict agreements must be made with these customers in 

that they are obliged to purchase the products and pay a fixed amount for stock space. 

Otherwise, Advantech would end up with a large supply of customized products that it cannot 

sell. If the customer does not prefer this replacement service, there is no other solution then 

advising customers to purchase their own safety stock for replacement products. For 

standardized products, Advantech can set-up a replacement agreement with its customers 

through the use of a replacement stock. When a product fails, a replacement unit will be send 

from the logistic Centre (AESC). However, if the customer makes use of a critical appl. PSS with 

the highest or average priority, it is required to stock the replacement products at a local office 

so that it can be replaced immediately by local staff or engineer. Keeping track of the amount of 

units sold in a region, a percentage (based on product breakdowns) of this amount must be put 

in stock at the nearest office. For each replacement unit, the customer pays a fixed amount for 

stock space.  

If the average product breakdown rate should increase, it would resolve in a higher importance 

of this service for both the critical and non-critical application PSS. Since OEM’s have a large 

amount of customized critical application products integrated in their machines that are placed 

at many different locations, and VAR’s have a large variete of different kind of products,  coping 

with this demand could cause a serious problem for Advantech Europe. Although Advantech has 

a large distribution network and are represented globally, demand for such a large amount of 

replacement products would require a large stock at many locations which is almost infeasable 

due to the stock capacity of local offices and AESC. Therefore, the quality check processes, both 

at the manufacturing companies and at AESC in Europe needs refinement in order to increase 

product reliability and reduce the fallout rate. 

5.4 Solution Justification 
The business problem solving methodology resulted in an overview of the priorities for 

improvement and its drivers. This resulted in the optimal design solution.  

 

The main contribution of the solution design is that it offers tailored solutions which 

‘understands‘ and ‘comply‘ to specific customer needs and preferences (Prasuraman et al., 
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1985; Zeithaml et al., 1988). Segmenting the customers according to their needs and 

preferences will put Advantech in a better position to meet those needs and thereby increase 

their satisfaction and intensify their relationship (Selden and MacMillan, 2006; Giannetto, 2008). 

These segments can be offered tailored packages of product and services attributes most 

suitable to their needs. Applying these PSS, specific resources can be addressed for each service, 

making it possible to position and tailor each service process to the requirements of each 

segment, and thereby increasing the customers’ satisfaction and loyalty. The deployment of the 

different PSSs within the repair process structure will ensure various benefits. An advantage is 

that it reduces the ‘responsiveness’ and increases the ‘reliability’ of the product replacement 

and repair service (Garvin, 1988; Prasuraman et al., 1985; Zeithaml et al., 1988). The 

implementation of the proposed service structure will increase the performance of these 

attributes and thereby equally increase customer satisfaction (Anderson and Mittal, 2000). A 

higher customer satisfaction will intensify the relations with customers and resolves in a more 

customer-centric focus (Slywotzky, 1996; Hax and Wilde, 1999), which will ultimately result in 

customer retention and increased profitability (Anderson and Mittal, 2000).  

 

These benefits, when implementing the three proposed designs, will show that many of the 

attributes and problems decreasing customer satisfaction of Advantech Europe’s services can be 

reduced or even prevented. Evermore, Advantech can now provide its customers with tailored 

solutions that meet their demand. The next step is the formulation of a change plan for 

implementing the three designs within Advantech Europe. 

5.5 Change plan 
The solutions proposed are only effective when successfully implemented in the organization at 

hand. Therefore, a change plan is presented in this paragraph which specifies the differences 

between the existing business system and the proposed solution designs, identifies the 

expected resistance to the implementation of the solution designs and it describes an approach 

to overcome these resistances. 

  

Delta-analysis 

The delta analysis identifies the main objectives of the proposed solution design by comparing 

the current situation with the proposed redesign. These objectives are partly based on Table 11.  

 

Table 11: Delta Analysis 

Current Situation Proposed Changes 
Customer segmentation: Customer segmentation: 

- Segmented according to identity - Segmented according to used application/solution 

Products & Services: Products & Services: 

- Product portfolios 

- Services offered from central point in Europe 

- Standardized services 

- Customer-centric solutions 

- Service modules of configured services 

- Standardized & customized services 

Repair Process: Repair Process: 

- Every repair is executed at repair centre. 

- Replacement products at AESC 

- Repair is executed according to application and priority 

level. 

- Replacement products at AESC & Local offices 

 

Resistance to change 

The next step in the change plan is the identification of the various stakeholders affected by the 

redesign. These stakeholders are: (1) VAR’s, (2) OEM’s, (3) Repair Centre, (4) Sales Offices and 

(5) Service Centre. These stakeholders are directly affected by the redesigns and could possibly 
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show various forms of resistance when applying these proposed solutions. Table 12 presents the 

objectives rated against the five sources of resistance defined by Van Aken et al. (2007). If 

resistance is expected for one of the objectives these are marked with a ++ or + (refer to the key 

below the table). Little resistance is expected because the design directions are supported by 

Advantech Europe GmbH and based on customer needs. 

 

Table 12: Sources of resistance 

Objectives 1 2 3 4 5 
Lack of understanding   +   

Difference in opinion   + + + 

Lack of trust   +   

Low willingness to change   ++ ++  

Conflicts of interest      

Key: ‘++’= resistance expected, ‘+’= some resistance expected, ‘empty’ = no resistance expected  

 

The outcomes provide an overview of the threats and opportunities regarding the changes. The 

changing position within the segments provides an opportunity instead of a threat. It can be 

assumed from results of the data analysis that customers recognize the problems and are more 

than willing to change. Regarding the other stakeholders; we foresee issues in terms of a lower 

willingness to change, difference in opinion and lack of understanding and trust. Through their 

traditional product-centric focus, lower willingness to change is expected to have the most 

resistance since their vision of the future is more tunneled to their traditional way of doing 

business.  

 

Intervention strategy 

To overcome the mentioned issues in Table 12, the following research strategy is proposed. The 

strategy is based on the practices of the TPC-model, which is best applicable in this respect (Van 

Aken et al., 2007). We consider the Technical, Political and Cultural system. The technical system 

is depicted within this report and its design and conclusions. The political intervention is the 

formalization of the solution design and appointments and agreements regarding the 

implementation. The cultural system is best addressed, through the participation of the stake-

holders in the change process. As can be derived from Table 12, which presents the various 

stakeholders in the change plan and their possible resistance to these changes, the main sources 

of resistance are “differences in opinion”, “lack of trust” and “low willingness to change”. 

According to van Aken et al. (2007), in order to prevent differences in opinion concerning the 

proposed changes a combination of technical and political interventions are needed. Technical 

interventions inhibit discussion sessions with the employees of the Repair Center, Service Center 

and Sales Offices on the gravity of the business problem and the importance of the proposed 

solutions, possible barriers in applying the designs and possible amendments to the solutions. 

Finally, a political intervention is needed for the various repair policies. This political 

intervention must be supported by the Sales Offices and constitutes short information meetings 

with the various customers in which the changes are presented. Opposing policies identified in 

these meetings need to be dismissed or transferred and their successors be appointed with the 

mission of making a success of the planed change (Van Aken et al. 2007). In order to prevent the 

resistance “low willingness to change” and “lack of trust”, the same technical intervention is 

needed as with “differences in opinion”. However, this form of resistance also demands a 

cultural intervention. This intervention requires all involved stakeholders in the definition and 

analysis of the problem, in the design of the solution, and in the design of the change process 

(Van Aken et al. 2007). Next chapter will present the main conclusion and end with a reflection. 
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6 CONCLUSION 
This chapter first describes the main findings and concludes whether the solution design solves 

the initial problem statement made in chapter 1. This chapter will end with a reflection part, in 

which the implications of the findings for practice and theory are described and the limitations 

and further research with respect to this project are given.  

6.1 Main findings 
In this project, the problem statement of coping with the increasing service demand of customer 

has been investigated. Advantech is trying to resolve this problem by becoming customer-

centric. Advantech is able to tailor products and services to the needs of its customers and  

thereby increase customer satisfaction and loyalty. Adopting this strategy it is not necessarily to 

gain the largest share of customers but to gain the strongest relationships with the most 

profitable customers. Three closely related directives are designed in the pursuit of this 

objective and are considered a first step for Advantech Europe toward customer-centricity: 

1. Form niche segments of the most profitable customers based on their needs 

2. Design Product-Service Systems that meet the needs of these segments 

3. Redesign the most problematic service process around these needs 

This section gives feedback on these three design parts and verifies if the solution design 

eliminates the problem statement. 

 

1. Form niche segments of the most profitable customers based on their needs 

Conducting an external research with customers resulted in a list of product and service 

attributes that represents the collective needs of the most profitable customers. Analyzis of the 

importance of these attributes on five different medical products concludes that there is a gap 

in customers’ needs between three product groups. These groups represent the application the 

products are used for: critical application products (POC & PDC); non-critical application 

products (POC&PDC&PIN&MICA&PIT) and a patient focused products (MICA&PIT). Dividing the 

customers into niche segments according to their needs will put Advantech into a position such 

that it can address specific resources to each segment which will increase effectiveness. Creating 

tailored product-service bundles for these segments will increase the effectiveness of the 

offerings. 

 

2. Design Product-Service Systems that meet the needs of these segments 

Analyzis of the importance and performance of the customers’ needs resulted in a list of 

Advantech’s strength and weakness for each medical product. By bundling all product and 

service attributes of high importance for each segment and positioning the services by 

increasing or decreasing divergence/complexity of these PSS to the specific needs segments. 

This will provide Advantech Europe directives to improve the performance of these services. 

This resulted in the creation of three distinctive product service systems. These three PSS are 

solution oriented and represents the segments’ specific needs and preferences. The first PSS 

consists of products that are used for critical applications, in which the reliability of the product 

and the product-related services (e.g. repair, product replacement) are more important than 

price. Meaning that the services of this PSS must be customized to the segments needs. This 

action will only increase the effectiveness of the solution. The second PSS consist of products 

used in non-critical applications with a high importance for price and product-related services 

and a growing need for supporting services. For these PSSs, services must be standardized to 
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maintain a low price and made configurable to certain customers. Both actions will increase the 

effectiveness and efficiency and thereby will better cope with the customers’ needs. The last 

PSS consisted of products that are used in the patient’s direct environment (i.e. the patient 

interacts with) and have a large emphasis on price and supporting services. Although these 

products are only on the market for one year, attributes which involve environmental aspects 

are becoming increasing important now and in the future. Standardizing the services for this PSS 

is the only option to guarantee a low price.  

 

3. Redesign the most problematic service process around these needs 

The analysis phase identified the repair process as most prominent for redesign. By means of 

service blueprinting, the internal structure of the repair process has been revealed, together 

with the main causes of dissatisfaction of the repair. Next the repair process is redesigned 

according to the directives of the previous two designs. This resulted in an enhanced structure 

for the repair process in which each niche segment can be addressed according to their needs 

(PSS). Critical application segment for instance are now offered a variety of customized options 

for repair. In which the repair can be done on-site by an engineer, send to the nearest local 

office of Advantech for repair, or outsourced to a local partner. The repair time for patient-

focused segments has no high priority and due to higher importance of infection control must 

therefore only be executed by the standard repair procedure. The non-critical application 

segments form a mix between these two and require configurable standardized solutions. 

Therefore the repair can be outsourced or done via the standard repair procedure. If the repair 

of the critical or non-critical application PSS still isn’t fixed, the product will be repaired 

according to the standard repair procedure. The implementation of the proposed service 

structure will provide the customers more tailored solutions that will increase the performance 

and effectiveness of the service delivery. It can therefore be stated that implementing these 

three designs will give Advantech a solution to cope with the increasing service demand of its 

most profitable customers and achieve the first step in being customer-centric. 

6.2 Reflection 
The final section of this thesis report reflects on the quality of this project. The first part reviews 

what needs to be added to the existing body of knowledge both inside Advantech and the 

scholarly community. Second, limitations of the study are identified, and the third and last part 

gives directives for further research. 

6.2.1 Implications for theory 
While the literature review revealed that there is still no consensus in describing to what extent 

customer-centric solutions should be integrated, how this should be carried out, or in detailing 

the challenges inherent in the transition to customer-centricity. This case study provides 

evidence that the shift in importance form stand-alone physical products towards more high-

value services and customer-centric solutions change within the nature of high-tech industry. 

The solution designs helps to show how manufacturing companies can become customer-

centric by integrating forward into the provision of services (Wise and Baumgartner, 1999; Oliva 

and Kallenberg, 2003), creating customer-centric product-service packages (Foote, et. al., 2001; 

Galbraith 2002), and developing close relationships with their customers (Slywotzky, 1996; Hax 

and Wilde, 1999). These actions have a direct effect on customer satisfaction, which leads to 

customer retention and increased profitability. This research contributes to the existing new 

service development literature by determining the need for continuous development of value-

added services by manufacturing firms.  
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6.2.2 Implications for practice 
Although this report only address  the first three steps of the roadmap to customer-centricity, it 

does provides Advantech Europe a good foundation for managing the right resources to achieve 

the targeted goal. To break free from traditional product-centric thinking, it is necessary to draw 

the attention of the organization away from manufactured products and redirect it towards the 

customers and the customers’ business. Targeting and building intimate relationships with its 

most profitable and loyal customers will gaurantee customer retention and a stable flow of 

income for the coming years. In order to realize this desirable stage, the suggested solution 

design should be implemented, together with the last two part of the roadmap. In order to 

become customer-centric, Advantech Europe needs to redesign all its service processes around 

the business needs of the proposed segments and PSSs. By following these steps, Advantech 

Europe will be on the way to become customer centric. However, Advantech must not simply 

abandon their current product-centric structure and adopting a customer-centric organization, 

but must see this as a slowly incremental process. Advantech Europe has to be very cautious in 

commercializing the customer-centric solutions. Some customers could interpret this transition 

process as direct competition. 

6.2.3 Limitations 
Although, this study increases the understanding of transition process from manufacturer to 

service provider by focusing on new service development, limitations and areas for future 

research are identified. First, a common concern about case studies is that it provides little basis 

for scientific generalization (Yin, 2003). Although five different products are analyzed, enhancing 

the internal validity, the investigation of only one vertical market in an organization hampers the 

generalization of the knowledge to other companies. More research should be conducted to 

test whether the obtained results are robust and whether they can be transferred to other 

organizations, in other industries.  Second, although only the most profitable customers are 

selected, a small sample size for the external analysis could bias internal validity. To counter this 

bias, more customers can be included. The exclusion of the implementation and evaluation 

phases result in a hypothesized solution and underlying theory. These phases could confirm or 

contradict the applied theories and contribute in this matter to the research project. 

Furthermore, referring to the design solution this is specifically created from an Advantech 

perspective. The data and the research context are all strongly related to the Advantech 

specifics, which makes generalizability a subject for discussion. 

6.2.4 Further research 
New service development was only investigated for one vertical market of Advantech. Further 

research should be conducted to investigate the situation in other markets of Advantech.  

Second, further research on the quality check processes and marketing & sales process have to 

be conducted in order to customize these processes to meet the specific customers’ needs.  

Third, future research should conduct a pilot study. As discussed by Van Aken et al. (2007) it is 

very common for projects to finish after design. Therefore, no practical evidence is generated, 

except for expert opinions, whether the proposed solution design is really delivering the 

benefits it is expected to generate. Therefore, it is advisable to conduct a pilot study to validity 

performance before the redesign is spread through the organization. Follow-up research should 

therefore be conducted in another research setting to investigate if the research outcomes 

correspond with the ones obtained in this case study. This will further enlarge the level of 

external validity with respect to the obtained results. Fourth, also the last two steps of the 

roadmap to customer-centricity are for furhter research. 



   

 - 45 - 

References 
 

� Albrecht, K. and Zemke, R. (1985) Service America: doing business in the new economy. 

Homewood, Ill., Dow Jones-Irwin, pp. 203. 

� Anderson, E.W. and Sullivan, M.W. (1993) The Antecedents and Consequences of Customer 

Satisfaction for Firms. Marketing Science. 12:2, pp. 125-143. 

� Anderson, E.W., Fornell, C. and Lehmann, D.R. (1994) Customer Satisfaction, Market Share, 

and Profitability: Findings from Sweden. Journal of Marketing. 58, pp. 53-66. 

� Anderson, J.C. and Narus, J.A. (1995) Capturing the value of supplementary services. Harvard 

Business Review, 73:3, pp. 75–83. 

� Anderson, E.W. and Mittal, V. (2000) Strengthening the Satisfaction-Profit Chain,” Journal of 

Service Research, 3:2, pp. 107–120. 

� Alter, S. (2007) Customer-Centric Systems: A Multi-Dimensional View. Proceedings of the Pre-

ICIS Workshop on E-Business, Montréal, Canada, pp. 130-41. 

� Babakus, E. and G.W. Boller (1991) An Empirical Assessment of the SERVQUAL Scale. Journal of 

Business Research, 24, pp. 253-68. 

� Bendor-Samuel, P. (1998) The brave new world of outsourcing. 

http://www.outsourcingjournal.com/issues/may1998/html/everest.html.  

� Bennett, J., Sharma, D. and Tipping, A. (2001) Customer Solutions: Building a Strategically 

Aligned Business Model. Insights: Organization & Strategic Leadership Practice. Boston, MA: 

Booz Allen & Hamilton, pp. 1-5. 

� Best, R. J. (2000) Market-Based Management: Strategies for Growing Customer Value and 

Profitability. Prentice Hall, pp. 385. 

� Bitner, M.J., Ostrom, A.L. and Morgan, F.N. (2007) Service blueprinting: A practical technique 

for service innovation. Working paper. Center for Services Leadership, Arizona State University. 

� Bolton, R.N. (1998) A Dynamic Model of the Duration of the Customer's Relationship With a 

Continuous Service Provider: The Role of Satisfaction. Marketing Science. 17:1, pp. 45-65. 

� Boulding, W., Staelin, R., Ehret, M. and Johnston, W.J. (2005) A Customer Relationship 

Management Roadmap: What Is Known, Potential Pitfalls, and Where to Go. Journal of 

Marketing, 69:4, pp.155-66. 

� Bounds, G., Yorks, L., Adams, M. and Ranney, G. (1994) Beyond total quality management: 

Toward the emerging paradigm. New York: McGraw-Hill. 

� Cornet, E. Katz, R. Molloy, R. Schadler, J. Sharma, D. and Tipping, A. (2000) Customer 

Solutions: From Pilots to Profits. Booz Allen & Hamilton: Boston, MA. pp. 1-15. 

� Cronin, J.J. and Taylor, S.A. (1992) Measuring service quality: a reexamination and extension. J 

Mark 56, pp. 55-68. 

� Cronin J.J. and Taylor, S.A. (1994) SERVPERF versus SERVQUAL: Reconciling performance-

based and Perceptions-Minus-Expectations Measurement of Service Quality. Journal of 

Marketing, 58:1, pp. 125. 

� Danaher, P. and Mattsson, J. (1994) Customer Satisfaction during the Service Delivery Process. 

European Journal of Marketing, 28:5, pp. 5-16. 

� Davies, A. (2004) Moving base into high-value integrated solutions: a value stream approach. 

Industrial and Corporate Change, 13:5, pp. 727-56. 

� Davies, et al. (2006) Charting a Path Toward Integrated Solutions. Sloan Management Review, 

47, pp. 39–48. 



   

 - 46 - 

� Davies, et al. (2007) Organizing for solutions: Systems seller vs. systems integrator. Industrial 

Marketing Management, 36, pp. 183−193. 

� Day, G.S. (2003) Creating a Superior Customer-Relating Capability. MIT Sloan Management 

Review, 44:3, pp. 77-82. 

� Deng, W.J. (2008) Fuzzy importance-performance analysis for determining critical service 

attributes. International Journal of Service Industry Management, 19:2, pp.252-70.  

� Eisenhardt, K.M. (1989) Building Theory from Case Study Research. Academy of Management 

Review 14:4, pp.532-50. 

� Eklof, et al. (1999) On measuring interactions between customer satisfaction and financial 

results. Total Quality Management, 10:4/5, pp. 514-22. 

� Foote, N.W. Galbraith, J.R. Hope, Q. and Miller, D. (2001) Making solutions the answer. The 

McKinsey Quarterly, 3, pp. 84-93. 

� Galbraith, J.R. (2002) Organizing to Deliver Solutions. Organizational Dynamics 31:2, pp.194-

207. 

� Garvin, D.A. (1988) Managing quality. New York: Free Press.  

� Gebauer, H., Friedli, T. (2005a) Implications of the transition process from products to 

services. Journal of Business & Industrial Marketing. 20:2, pp. 70-78. 

� Gebauer, H., Fleisch, E. and Friedli, T. (2005b) Overcoming the Service Paradox in 

Manufacturing Companies, European Management Journal. 23:1, pp. 14-26.  

� Giannetto, D.F. (2008) Creating the Customer-Centric Organisation: Finding your Customer-

Critical Path. Cohn Consulting Group. 

� Goedkoop, M.J., van Halen, C.J.G., te Riele, H.R.M. and Rommens, P.J.M. (1999) Product 

service systems, ecological and economic basics. Ministry of Housing, Spatial Planning and the 

Environment Communications Directorate, The Hague, The Netherlands . 

� Garvin, D.A. (1988) Managing quality. New York: Free Press. 

� Grönroos, C. (1988). Service Quality: The Six Criteria of Good Perceived Service Quality. Review 

of Business, pp.10-13. 

� Grönroos, C. (1998) Marketing services: the case of a missing product. Journal of Business and 

Industrial Marketing. 13:4/5, pp. 322-38. 

� Gustafsson, A. and Johnson, M.D. (2004) Determining attribute importance in a service 

satisfaction model. Journal of Service Research, 7:2, pp. 124-41. 

� Hair, J.F., Black, W.C., Babin, B.J., Anderson, R.E., and Tatham, R.L. (2006) Multivariate Data 

Analysis (6th Edition ed.). Upper Saddle River, New Jersey, United States of America: Pearson 

Education, Inc.  

� Hallowell, R. (1996) The relationship of customer satisfaction, customer loyalty, and 

profitability: an empirical study. International Journal of Service Industry Management, 7:4, 

pp. 27-42.  

� Hansen, E. and Bush, R.J. (1999) Understanding customer quality requirements: model and 

application. Industrial Marketing Management, 28:2, pp. 119-30. 

� Hart, C.W.L., Heskett, J.L. and Sasser, W.E. (1990) The profitable act of service recovery. 

Harvard Business Review, 68:4, pp. 148–56. 

� Hawes, J.M. and Rao, C.P. (1985) Using importance-performance analysis to develop health 

care marketing strategies. Journal of Health Care Marketing, 5, pp. 19-25. 

� Hax, A.C. and Wilde, D.L. (1999) The Delta Model: Adaptive Management for a Changing 

World. Sloan Management Review. pp. 11-28. 

� Hill, N. (1996) Handbook of Customer Satisfaction Measurement. Great Britain. 

� Homburg, C. and Rudolph, B. (1999) Customer satisfaction in industrial markets: dimensional 

and multiple role issues. Journal of Business Research, 52, pp. 15-33. 



   

 - 47 - 

� Hyde, P., Tipping, A., Egol, M. and Ribeiro, F. (2004) The Customer-Centric Organization: From 

Pushing Products to Winning Customers. Strategy and Business, Booz Allen Hamilton.  

� Johnson, M. D., Nader, G. and Fornell, C., (1996) Expectations, perceived performance, and 

customer satisfaction for a complex service: The case of bank loans. Journal of Economic 

Psychology 17, pp. 163-82. 

� Johnson, M.D. and Selnes F. (2004) Customer Portfolio Management: Toward a Dynamic 

Theory of Exchange Relationships,” Journal of Marketing, 68:2, pp. 1-17. 

� Kuei, C.H. and Madu, C.N. (2003) Customer–centric Six Sigma quality and reliability 

management. International Journal of Quality and Reliability Management. 20:8, pp.954–64. 

� Kumar,V. and Shah, D. (2004) Building and Sustaining Profitable Customer Loyalty for the 21st 

Century. Journal of Retailing. 80:4, pp. 317-29. 

� Manzini, E. and Vezzoli, C. (2003) A Strategic Design Approach to Develop Sustainable Product 

Service Systems: Examples, Taken from the Environmentally Friendly Innovation’ Italian Prize. 

Journal of Cleaner Production. 11:8, pp. 851-57. 

� Martilla, J.A. and James, J.C. (1977) Importance–Performance Analysis. Journal of Marketing, 

41:1, pp.77–9. 

� Matzler, K., Sauerwein, E. and Heischmidt, K.A. (2003) Importance-performance analysis 

revisited: the role of the factor structure of customer satisfaction. The Service Industries 

Journal, 23:2, pp. 112-29. 

� Matzler, K., Bailom, F., Hinterhuber, H., Renzl, B. and Pichler, J. (2004) The asymmetric 

relationship between attribute-level performance and overall customer satisfaction: a 

reconsideration of the importance-performance analysis”, Industrial Marketing Management, 

33:4, pp. 271-7. 

� Miller, D., Hope, Q., Eisenstat, R., Foote, N. and Galbraith, J. (2002) The problem of solutions: 

Balancing clients and capabilities. Business Horizons, 45:2, pp. 3-12. 

� Mittal, V., Ross, W. and Baldasare, P. (1998) The Asymmetric Impact of Negative and Positive 

Attribute-Level Performance on Overall Satisfaction and Repurchase Intentions. Journal of 

Marketing. 62, pp. 33-47. 

� Mont, O. (2000) Product-service systems. Shifting corporate focus from selling products to 

selling product-services: a new approach to sustainable development. University of Lund, 

Sweden. 

� Naumann, E. (1995) Customer Satisfaction Measurement and Management: Using the Voice of 

the Customer. Thomson Executive Press, Cincinnati, OH. 

� Oliva, et al. (1995) The Relationship Among Consumer Satisfaction, Involvement, and Product 

Performance. Behavioral Science, 40, pp. 104-32. 

� Oliva, R. and Kallenberg, R. (2003) Managing the transition from products to services. 

International Journal of Service Industry Management, 14:2, pp.160-72. 

� Oliver, R.L. (1999) Whence consumer loyalty? Journal of Marketing, 63, pp. 33-44. 

� O’Neill, M.A. and Palmer, A. (2004) Importance-performance analysis: a useful tool for 

directing continuous quality improvement in higher education. Quality Assurance in 

Education, 12:1, pp. 39-52. 

� Parasuraman, A., Zeithaml, A. and Berry, L.L. (1985) A conceptual Model of service Quality and 

its implications for Future Research. Journal of Marketing. 49:4, pp.41-50. 

� Parasuraman, A., Zeithaml, V.A. and Berry, L.L. (1988) SERVQUAL: a multiple-item scale for 

measuring customer perceptions of service quality. Journal of Retailing, 64, pp.12-40.   

� Parasuraman, A., Berry, L.L. and Zeithaml, V.A. (1991) Understanding customer expectation of 

service. Sloan Management Review, 32, pp.39-48. 



   

 - 48 - 

� Parasuraman, A. and Grewal, D. (2000) The impact of technology on the quality-value-loyalty 

chain: A research agenda. Journal of the Academy of Marketing Science, 28:1, pp. 168–74. 

� Pine, B.J., Peppers, D. and Rogers, M. (1995) Do You Want to Keep Your Customers Forever? 

Harvard Business Review, pp. 103-14. 

� Pizam, A. and Ellis, T. (1999) Customer satisfaction and its measurement in hospitality 

enterprises. International Journal of Contemporary Hospitality Management, 11:7, pp. 326-39.  

� Reichheld, F.F. (2001) The Loyalty Effect: The Hidden Force behind Growth, Profits, and Lasting 

Value. Boston: Harvard Business School Press. 

� Rust, R.T., Moorman, C. and Dickson P.R. (2002) Getting Return on Quality: Revenue 

Expansion, Cost Reduction, or Both? Journal of Marketing, 66, pp. 7–24. 

� Rust, R.T., Zahorik, A.J. and Keiningham, T.L. (1995) Return on Quality (ROQ): Making Service 

Quality Financially Accountable. Journal of Marketing. 59, pp. 58-70. 

� Sampson, S.E. and Showalter, M.J. (1999) The Performance–Importance Response Function: 

Observations and Implications. The Service Industries Journal, 19:3, pp.1–25. 

� Selden, L. and MacMillan, I. (2006) Manage Customer-Centric Innovation-Systematically. 

Harvard Business Review. 84, pp. 108-16. 

� Shah, D., Rust, R.T., Parasuraman, A., Staelin, R. and Day, G. S. (2006) The Path to 

� Customer Centricity. Journal of Service Research. 9:2, pp. 113-24. 

� Sharma, D. and Molloy, R. (1999) The Truth About Customer Solutions. Boston, MA: Booz Allen 

& Hamilton, pp. 1-13. 

� Sawhney, M. (2006) Going Beyond the Product, Defining, Designing, and Delivering Customer 

Solutions. in The Service-Dominant Logic of Marketing: Dialog, Debate, and Directions, Robert 

F. Lusch and Stephen Vargo, eds. New York: M.E. Sharpe, pp.365–80. 

� Shepherd, C. and Ahmed, P.K. (2000) From Product Innovation to Solutions Innovation: a New 

Paradigm for Competitive Advantage. European Journal of Innovation Management. 2, pp. 

100-106. 

� Sheth, J.N., Sisodia, R.S. and Sharma A. (2000) The Antecedents and Consequences of 

Customer-Centric Marketing. Academy of Marketing Science Journal, 28:1, pp. 55-66. 

� Shostack, G.L. (1987) Service positioning through structural change. Journal of Marketing, 51, 

pp. 34–43. 

� Simonson, I. (2005) Determinants of Customers’ Responses to Customized Offers: Conceptual 

Framework and Research Propositions. Journal of Marketing, 69, pp. 32–47. 

� Singh, J. (1991) Understanding the Structure of Consumers’ Satisfaction Evaluations of Service 

Delivery, Journal of the Academy of Marketing Science, 19:3, pp. 223-44. 

� Slywotzky, A. J. (1996) Value Migration: How to Think Several Moves Ahead of the 

Competition. Boston, MA: Harvard Business School Press. 

� Van Aken, J.E., Berends, J.J., and Van der Bij, H. (2007) Problem Solving in Organizations: A 

Methodological Handbook for Business Students. Cambridge: Cambridge University Press.  

� Van Strien, P.J. (1997) Towards a Methodology of Psychological Practice: The Regulative Cycle. 

Theory & Psychology , 7:5, pp. 683-700.  

� Vargo, S.L. and Lusch, R.R. (2004) Evolving to a New Dominant Logic for Marketing, Journal of 

Marketing, 68:1, pp. 1–17. 

� Walters, D. and Lancaster, G. (1999) Value-based marketing and its usefulness to customers’ 

Management Decision, 37:9, pp. 679–708. 

� Weitz, B.A. and Jap, S.D. (1995) Relationship marketing and distribution channels. Journal of 

the Academy of Marketing Science, 23, pp. 305-20. 



   

 - 49 - 

� Windahl, C., Andersson, P., Berggren, C. and Nehler, C. (2004) Manufacturing firms and 

integrated solutions: characteristics and implications. European Journal of Innovation 

Management, 7:3, pp. 218–28. 

� Wise, R. and Baumgartner, P. (1999) Go Downstream: the New Profit Imperative in 

Manufacturing. Harvard Business Review. pp. 133-41. 

� Woodall, T. (2003) Conceptualizing Value for Customer — Attributional, Structural and Dispo-

sitional Analysis. Academy of Marketing Science Review, 12, pp. 1–42. 

� Yin, R.K. (2003) Case study research: Design and methods. (3rd ed.). London: Sage 

Publications. 

� Zeithaml, V.A. (1988) Consumer Perception of Price, Quality and Value: A means-end model 

and synthesis of evidence. Journal of Marketing, 52:3, 2-22. 

� Zeithaml et al. (1996) The Behavioral Consequences of Service Quality. Journal of Marketing, 

60, pp. 31-46. 

� Zhu, Z., Hsu, K. and Lillie, J. (2001) Outsourcing - A strategic move: The rocess and the 

ingredients for success. Management Decision, 39:5, pp. 373–78 

 



   

 - 50 - 

Appendixes 

Appendix I  Report structure 
 

Phase in regulative cycle 

(van Strien, 1997) 

Chapter terminology Chapter number 

Problem mess Problem root 1 

Problem definition Problem root 1 

Analysis & Diagnosis Empirical findings Orientation & Analysis 3 

Design Solution Design 5 

Implementation Not applicable - 

Evaluation Not applicable - 

 

Appendix II  Products and Services of Advantech 

 
Medical Product Range of Advantech 

Medical Point-of-Care Series (POC) and Point-of-Care Slim Series (POCs) 

Advantech all-in-one Point-of-Care (POC) terminals are scalable computing 

platforms that are designed for easier integration with existing and new 

hospital system configurations. The Intel Pentium processors and high 

contrast TFT LCDs makes them the perfect image terminals for versatile 

medical applications. Sealed I/O-ports, IPX1 compliant chassis and 

IP65/NEMA4 rated front panels ensure water and dust resistance for easy 

cleaning and high reliability. This combination of features makes the POC 

series especially suited for many applications: Patient monitoring or Medical imaging. The quiet, 

fanless design makes the POC Slim series ideal for tests involving audio measurement. All slim 

series terminals are ready for barcode-enabled POC applications. POC terminals also comply 

with IPX1 standards for dust and water spill resistance. 

 

Medical tablet PC (MICA) 

With 10.4” LCD display and light weight, Advantech medical tablet features 

excellent portability and convenience for nursing care applications. The 

fanless design with low auditable noise provides a quite environment for 

medical applications and avoid dust being inhaled and accumulating inside 

the machine. The medical tablet also features an IP54 certified dust and 

water-splash proof enclosure. The built-in 802.11 b/g wireless LAN module 

facilitates data transfer and communications. 

 

Medical Display (PDC) 

The PDC series are quality medical image displays with high contrast LCD for 

common medical treatment applications such as endoscope, CT diagnosis, 

X-ray. The PDC series are designed with an IPX1 water resistant enclosure 

with an additional IP65 dust-tight front panel. The PDC series have a DVI 

port for reduced signal distortion during transmission. The trim knob enable 

medical professionals to precisely control specific parameters such as 
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dosage, while the touch screen provides a convenient interface that is easier to clean than a 

keyboard and mouse. 

 

Medical Desktop PC (PIN) 

Advantech provides a medical mini PC which comes with compact housing 

and IPX1 water resistant enclosure for space-conscious hospital 

applications. With fanless design and low noise, the mini PC supports dual 

display. 

 

Patient Infotainment Terminal (PIT) 

The PIT is an all-in-one interactive bedside terminal which makes the 

patients stays at hospitals easier by providing telephone, TV, radio, 

movies, games and the internet. The patient experience is enhanced by 

intranet access, providing them with access to relevant education on 

their condition, information on their care-giver team, and hospital 

information, as well as helping them keep in touch with family and 

friends through video-conferencing, Skype, and instant messaging. 

 

Services Advantech  
Besides the products, Advantech also provides a variety of global services. Advantech Global 

Services is a comprehensive service model that integrates the three main elements of 

Advantech's customer initiation process, from the Product Design phase, to Manufacturing and 

after-sales support.  

Global manufacturing services consist of manufacturing facilities and quality assurance systems 

which gives optimal support for the customization of customer’s wishes. With the full range of 

product offering available, the three production centers (in China and Taiwan) can produce a 

variety of products at either large or smaller volumes. Each center focused on its production 

expertise and is able to deliver products of better quality.  Advantech always puts new product 

designs through rigorous quality, reliability, and performance tests. Advantech has (since 1993) 

institutionalized both the ISO 9001 and ISO 14001 the standard certifications of quality 

assurance. The ISO 9001 emphasizes the process model and focuses on continual improvements 

and customer satisfaction. However, both the ISO 9001 and 14001 standards do not adequately 

address certain special regulatory requirements, and so, deemed unsuitable by the medical 

industry. Therefore, Advantech has applied the ISO 13485 certification for the Design and 

Manufacture of Medical Panel Computers. The ISO 13485 certification proves advantageous and 

is essential for medical companies that export products to the global market. 

Advantech's internet support system provides various databases for product information, 

BIOS/Manual/Utilities downloads, technical document reference and troubleshooting guides. 

This provides customers with quick and accurate on-line services and also allows customers to 

receive responses to technical questions. In order to achieve 100% compatibility, the peripheral 

procurement service works directly with Advantech’s suppliers and partners to select 

warranted, quality components. All selected components are fully tested after integration with 

Advantech boards and systems.  

Through a worldwide Customer Support Centers, customers get technical support and repair 

services along with a stringent, dependable quality standard. This service provides 

comprehensive technical support after delivery of new products. This portal system offers real-

time RMA status-tracking at all times. 
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Appendix III  Comparison Product-Centric vs. Customer-Centric 

Models 
 

Table A: Model by Hyde et al. (2004) 

 
 

 

 

Table B: Model by Galbraith (2002) & Shah et. al. (2006)  
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Table C: Summary Transition process from Product-Centric To Customer-Centric 

Focus 
Galbraith (2002) Hyde et al. (2004) Shah et al. (2006) 

Strategy 

- Type of solution (vertical) 

- Scale and Scope 

- Integration 

Customer life-cycle view 

- View of each customer’s evolving 

life-cycle needs. 

Solution mindset 

- Shift in mindset from selling 

products to solving problems. 

- Design modular product bundles 

that can deliver cost-effective 

tailored solutions to customers’ 

specific problems. 

Leadership commitment 

- Emphasis on superior quality of 

service and customer relations. 

- Visit customers and listen for 

their point of view. 

- Emphasis on customer and 

market issues (trends, needs, 

requirements, opportunities) 

Structure 

- Customer-facing units 

- Flexible resources units 

Can-do customer interface 

- Customer insights and 

intelligence are of crucial 

importance  

- Front-line contact channels 

should be armed with the skills 

and authority to tailor solutions at 

the point of contact. 

 

 

Organizational realignment 

- connecting the customer to:  

      - the product;  

      - the service delivery system; 

and  

      - the financial measurement 

system 

- horizontal/hybrid organization 

structure 

Processes 

- Customer/Solution Profit & Loss 

- Five key linking processes 

     1. Strategy and Reconciliation  

     2. Product Portfolio 

     3. Solutions Development 

     4. Solutions Fulfilment 

     5. Assemble-Disassemble teams 

Fit-for-purpose business processes 

- Tailored business streams  

- Flow the most basic and stable 

products and services through the 

most efficient, least expensive 

business streams. 

Systems and process support 

- Redefine new horizontally 

aligned processes that are focused 

toward superior value creation. 

Reward 

- One Company 

- Customer-Centric 

Advise Bundling 

- Develop customer intuition and 

offer relevant advice. 

- Tailored, advisory relationship to 

high net-worth individuals. 

Revised Metrics 

- Include the most important 

customer metrics among the key 

performance indicators. 

- Synchronizing the incentives and 

rewards systems with the 

customer-centric paradigm. 

People 

- Account managers 

- Project managers 

- Team skills 

- Conflict management skills 

Collective, Cross-Functional Effort 

- Collaboration; tailoring solutions 

to customers’ ever-changing 

needs requires a level of 

cooperation across functions, 

across product and service lines, 

and across company boundaries 

that is unprecedented and not a 

little uncomfortable. 

- Key financial and operating 

metrics must change. 

- Stimulating the attitude and 

create cross-functional teams. 

Learning and Continuous 

improvement 

- Making continuous learning and 

improvement an integral part of 

their operations. 
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Explanation Service Blueprints 
Service blueprint provides a way to break down a service into its logical components and depicts 

the steps or tasks in the process, thereby making it more tangible. A blueprint consists out of 

several components (Wilson, 2008 & Bitner, 2007) which are visualized in the figure below. This 

figure displays five main components which will be explained further on. 

 

1. Physical evidence can be seen as all the 

tangibles that customers are exposed to that can 

influence their quality perceptions. 

2. Customer actions include all of the steps that 

customers take as part of the service delivery 

process. The line of interaction separates the 

direct interaction between the customer and the 

organization. 

3. Onstage / visible contact are all actions of 

frontline contact employees that occur as part of a 

face-to-face encounter by onstage contact 

employee actions. This means that every time the 

line of interaction is crossed via a link from the 

customer to a contact employee a moment of 

truth has occurred. The line of visibility separates all service activities that are visible (above the 

line) to the customer, with all service activities that are not visible (below the line) to the 

customer. 

4. Backstage / invisible contact employee actions are actions that occur behind the scenes to 

support the onstage / visible contact employee actions. The line of internal interaction 

separates the contact employee activities from those of other service support activities and 

people. 

5. Support process are all the activities carried out by individuals and units within the company 

who are not contact employees but need to happen in order for the service to be delivered. 

The key components mentioned above are the basis for developing a service blueprint. 
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Appendix IV  Current position Advantech Europe 
 

Table: Comparison Advantech product-centric vs. customer-centric approach 

(Shah et al., 2006) 

 
 

Appendix V Overview Participants Questionnaire 

Figure: Customer revenue medical division Advantech Europe 
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Table a: overview selected customers 

 
 

Table b: Customer Loyalty 

 



   

 - 57 - 

Appendix VI  Structure Exploratory interviews 
 

 

Respondent name:……………………………………..       Date: …………………………………….. 

Company:……………………………………………………       Position:………………………………… 

Location:…………………………………………………….       Segment:………………………………… 

 

 

1. Introduction: 

1.1 Which products do you purchase? 

1.2 Where are the products used for?  

1.3 Which services do you use? 

1.4 Are you familiar with all medical products and services of Advantech?  

1.5 Does our offering match your demand?  

1.6 If you could change one thing about our product, what would it be? And why? 

1.7 If you could change one thing about our services, what would it be? And why? 

 

2. Conceptual Image 

2.1 What is your perception of Advantech? Why? 

2.2  How is the purchasing process roughly organized in your organization? The full sequence of the 

purchase decision from initiation to the ultimate placing of the order, identifying all the members of the 

DMU as the decision unfolds. 

- Identification of needs and requirements 

- Who are involved? #, functions 

- DMU (decision making units) [Initiator; Influencer; gatekeeper, Decider, buyer, users] 

2.2.1 Could you please assign the level of involvement (high/mid/low) to the purchasing process of each 

involved individual? 

2.2.2 What is the average time span of the purchasing process? 

 

3. Customer needs 

3.1 When looking at table A below containing different kind of product and service attributes, which 

product and service attributes do you perceive as most important  attributes of a medical product? 

3.1.1 Are there attributes outside this list that are important? 

3.2 What kind of problems do you face when dealing with Advantech Europe? And Why? 

3.2.1 What sorts of problems or impact arise as a result of us performing badly on the attributes you 

assigned as important? 

3.2.2 What kind of things would a supplier have to do to be related highly to these aspects? 

 

4. Loyalty Questions 

4.1 Will you buy from Advantech again within a year?  

4.2 Have you ever recommended Advantech to any one else? 

4.3 How easy is it to switch to an alternative supplier? (1-10 scale) (1= easy switch – 10=difficult switch)  

4.4 If you were starting from scratch, would you choose Advantech as supplier? 
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 Table A: Product and Service Attributes Advantech Europe 

 
Product & Service Attributes Advantech Europe 

Price Competence 

- Purchase price - Knowledge and skills personnel 

- Solution capability of the organization 

- Training of customers 

Reliability Courtesy 

- Product fallout/breakdown 

- Compliance with standards 

- Battery Performance 

- Thermal 

- Rigidness 

- Delivery time 

- Accuracy in billing 

- Maintenance, inspection 

- Repair service 

- Upgrades 

- Physical safety 

- Demo-products 

- Consideration for the customer property  

- Clean and neat appearance of contact personnel 

- Politeness/Respect towards customers 

- Friendliness/Relationship towards customers 

- Integrity (honesty, justice,etc.) 

- Sympathy and patience shown to the customers 

- The appearance and presentation of service facilities 

and products 

Responsiveness Access 

- Calling the customer back quickly 

- Giving prompt service 

- Fast Problem solving 

- Mailing a transaction slip immediately 

- Fast problem replacement 

- After sales support 

- Easy accessible support 

- Waiting time to receive service is not extensive 

- Convenient hours of operation and convenient 

location of service facility 

- Wi-Fi / Network connection in product 

Ease of use Flexibility 

- Easy of customization 

- Compatibility 

- User Friendly 

- Easy cleanable product 

- Size of the product 

- Touch screen 

- Product Weight 

- Noise level 

- Additional features (I/O, docking station, etc.) 

- Completeness features 

- Integration with other systems 

- Solutions for customers 

- Terms of payment 

Security Credibility 

- Financial security and confidentiality 

- Finger print detection 

- Electro-Magnetic Interference 

- Secured data 

- Company name and reputation 

- Personal characteristics of the contact personnel 

- The degree of hard sell involved in interactions with 

customers 

Tangibles Communication 

- Physical appearance of the product (e.g. design, 

colour) 

- Physical facilities and appearance of personnel 

- Tools or equipment used to provide the service 

- Documentation of product 

- Explaining the service and how much the service will 

cost 

- Explaining the trade-off between service and cost 

- Assuring the customer that the problem will be 

handled 

- Clear and formal processes 

Availability Understanding / Knowing the customer 

- Availability of contact staff 

- Number of products available in stock 

- The range of products available to customers 

- The amount of years the products are available 

- Learning the customer’s specific requirements 

- Providing individual attention 

- Quality of responses to request 

Attentiveness / Helpfulness Commitment 

- Contact staff provides help to the customer 

- Give the impression of interest in the customer 

- Willingness to serve 

- The pride and satisfaction staff take in their job 

- Diligence of staff 

- Thoroughness of staff 
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Appendix VII Cause-And-Effect Diagram – Exploratory Interviews 
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Appendix VIII Structure Questionnaire 
This list contains the outcome of all product and service attributes from the interview session 

with you and other customers. These attributes are found to be of high importance in the 

decision process during the purchase of a medical product for critical and non-critical 

applications. 
 

Customer needs 

1 Knowledge and skills of personnel 10 Delivery time 

2 Price 11 Product fallout/breakdown 

3 Noise Level 12 After sales support 

4 Fast product replacement 13 Easy cleanable 

5 Number of products available in stock 14 Giving prompt service  

6 Product weight 15 Repair service 

7 Compliance with standards 16 Clear and formal processes 

8 Physical safety 17 Assuring the customer the problem will be handled 

9 Easily accessible support 18 Fast problem solving 

 

1. Attribute Perceived Importance 

Please place 9 attributes from the list above that is of high importance for that product. Pleas do 

this for each product you purchase from Advantech (both critical and non-critical) 
Critical appl. Non-Critical appl. 

POC PDC POC PDC MICA PIT PIN 

       

       

       

       

       

       

       

       

       

 

2. Attribute Performance 

Please indicate for each product you purchase and each attribute whether it is:  “1” = Satisfied; 

 ‘0’ = Mixed;  ‘-1’ = Dissatisfied 
Attribute number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

POC                   Critical 

appl. 

products PDC                   

POC                   

PDC                   

MICA                   

PIT                   

Non-

Critical 

appl. 

products 

PIN                   

 

3. Product Satisfaction 

Please Indicate the overall satisfaction level on a 1-to-10 scale for each product you purchase. 

’1’ = extremely dissatisfie; ’10’ = extremely satisfied 
POC PDC MICA PIT PIN 

     



   

 - 61 - 

Appendix IX  Results IPA - Perceived attribute Importance and 

Performance 

 Table a: Importance and performance scores Non-Critical applications 

  Important Non-Critical applications 

  Satisfier POC PDC PIN MICA PIT Total 

  Dissatisfier Imp. Perf. Imp. Perf. Imp. Perf. Imp. Perf. Imp. Perf. Imp. Perf. 

1 
Knowledge and skills 

of personnel 
25% 75% 0% 100% 0% 100% 0% 90% 17% 92% 8% 91% 

2 Price 88% 31% 75% 25% 100% 25% 100% 20% 83% 25% 89% 25% 

3 Noise Level 25% 75% 25% 75% 25% 75% 80% 70% 67% 67% 44% 72% 

4 
Fast product 

replacement 
63% 13% 50% 13% 50% 25% 0% 30% 33% 33% 39% 23% 

5 
Number of products 

available in stock 
38% 31% 50% 13% 75% 13% 20% 20% 33% 25% 43% 20% 

6 Product weight 25% 69% 25% 63% 0% 50% 80% 30% 33% 67% 33% 56% 

7 
Compliance with 

standards 
75% 94% 100% 100% 100% 100% 80% 90% 67% 83% 84% 93% 

8 Physical safety 63% 94% 75% 100% 0% 100% 100% 90% 83% 83% 64% 93% 

9 
Easily accessible 

support 
50% 75% 50% 75% 50% 63% 60% 60% 67% 67% 55% 68% 

10 Delivery time 63% 13% 75% 13% 75% 13% 60% 20% 67% 33% 68% 18% 

11 
Product 

fallout/breakdown 
75% 19% 75% 25% 50% 13% 40% 20% 50% 25% 58% 20% 

12 After sales support 63% 25% 50% 13% 75% 0% 60% 20% 67% 25% 63% 17% 

13 Easy cleanable 50% 63% 50% 50% 0% 50% 80% 70% 67% 67% 49% 60% 

14 Giving prompt service  63% 38% 75% 25% 100% 25% 80% 30% 67% 33% 77% 30% 

15 Repair service 75% 6% 75% 13% 75% 13% 40% 30% 33% 33% 60% 19% 

16 
Clear and formal 

processes 
0% 44% 0% 50% 25% 50% 0% 50% 33% 50% 12% 49% 

17 

Assuring the 

customer the 

problem will be 

handled 

13% 50% 0% 50% 25% 50% 20% 50% 17% 50% 15% 50% 

18 Fast problem solving 63% 31% 75% 38% 75% 38% 20% 40% 17% 42% 50% 38% 

 Table b: Importance and performance scores Critical applications 

  Important Critical applications 

  Satisfier POC PDC Total 

  Dissatisfier Imp. Perf. Imp. Perf. Imp. Perf. 
1 Knowledge and skills of personnel 20% 70% 40% 90% 37% 78% 

2 Price 30% 25% 20% 20% 27% 23% 

3 Noise Level 20% 70% 40% 70% 37% 73% 

4 Fast product replacement 70% 15% 80% 10% 90% 9% 

5 Number of products available in stock 30% 35% 40% 30% 45% 23% 

6 Product weight 20% 55% 20% 60% 18% 63% 

7 Compliance with standards 90% 100% 80% 100% 82% 100% 

8 Physical safety 90% 95% 100% 100% 92% 96% 

9 Easily accessible support 20% 70% 20% 70% 18% 68% 

10 Delivery time 40% 35% 40% 20% 53% 14% 

11 Product fallout/breakdown 100% 15% 100% 20% 100% 14% 

12 After sales support 50% 35% 40% 10% 45% 9% 

13 Easy cleanable 30% 55% 20% 60% 18% 55% 

14 Giving prompt service  80% 45% 60% 20% 63% 18% 

15 Repair service 90% 15% 80% 10% 90% 18% 

16 Clear and formal processes 20% 45% 0% 50% 0% 50% 

17 Assuring the customer the problem will be handled 30% 55% 40% 50% 20% 54% 

18 Fast problem solving 80% 35% 80% 40% 82% 41% 
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Appendix X  Regression Performance-Satisfaction Link 
 

Figure a:  Regression Graphs Critical application products 
 

Results: Regressions – Critical applications 
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Figure b:  Regression Graphs Non-Critical application products 
 

Results: Regressions – Non-Critical applications 

  

  

  
 



   

 - 64 - 

Appendix XI  Extended IPA Matrices 
 

Table: Summary IPA-matrix quadrant scores for each product & application 

  Products & application 

 Attributes POC 

Crit 

POC 

N-C 

PDC 

Crit 

PDC 

N-C 

PIN 

N-C 

MICA 

N-C 

PIT 

N-C 

1 Knowledge and skills of personnel                  4 4 2-4 4 4 4 4 

2 Price                                              3 1 3 1 1 1 1 

3 Noise Level                                        4 4 2-4 4 4 2 2 

4 Fast product replacement                           1 1 1 1-3 1-3 3 3 

5 Number of products available in stock              3 3 1-3 1-3 1 3 3 

6 Product weight                                     3-4 4 3-4 4 3-4 1 4 

7 Compliance with standards                          2 2 2 2 2 2 2 

8 Physical safety                                    2 2 2 2 4 2 2 

9 Easily accessible support                          4 2-4 4 2-4 2-4 2 2 

10 Delivery time                                      1-3 1 1-3 1 1 1 1 

11 Product fallout/breakdown                          1 1 1 1 1-3 1-3 1-3 

12 After sales support                                1-3 1 1-3 1-3 1 1 1 

13 Easy cleanable                                     3-4 1-2-3-4 3-4 3-4 3-4 2 2 

14 Giving prompt service                              1-2 1 1 1 1 1 1 

15 Repair service                                     1 1 1 1 1 1-3 3 

16 Clear and formal processes                         3-4 3-4 3-4 3-4 3-4 3-4 3-4 

17 Assuring the customer the problem will be handled  3-4 3-4 1-3 3-4 3-4 3-4 3-4 

18 Fast problem solving                               1 1 1 1 1 3-4 3-4 

 Key:  Crit. = Critical application product; N-C= Non-critical application product 

Key: A = Quadrant 1; B = Quadrant 2; C = Quadrant 3; D = Quadrant 4 
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Figure a:  IPA-Matrices Critical application products 
 

Results: IPA – Matrixes – Critical applications 
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Figure b:  IPA-Matrices Non-Critical application products 
 

Results: IPA – Matrixes – Non-Critical applications 
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Appendix XII Description & Blueprints 
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Appendix XIII Blueprint - Redesigned Repair Process 

 



AD,.\MTECH Medical 
Computing 

Description DMF process 

TU/e 

The Direct Marketing Force mainly consists of companies or people who order standardized 
products or components via the site of Advantech (thee-store site}. Everyone who has an (BTW} 
number or credit card can create an account and place an order. When a new customer creates 
an account, European headquarters will first control the credibility and reliability of the 
customer via KvK or references. When the information is insufficient, headquarters will contact 
the person for the additional information. When the person is still not reliable, he will be 
informed by phone or mail that his/her request is terminated. If the information provided is 
reliable, an ERP-ID is created in SAP and the order is send to the correct sales office where a 
sales person will book the order at the manufacturer. Before confirming the order, it is possible 
that the customer wants to know if he could have a special price or what the expected delivery 
time is. In this case the sales person will discuss the possibilities with the supply chain 
department at the Service Center in Eindhoven and inform the customer via phone or mail. If no 
problems arise or the customer agrees with the price and term of delivery, the order will be 
booked . The orders are booked in SAP. SAP sends the order directly to the manufacturer and 
sends an order confirmation by mail or letter. Before the order is confirmed by the customer, 
(s}he has the opportunity to cancel the order at any time in the process. 
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AD\.\NTECH Medical 
Computing 

Description CTOS process 

TU/e 

CTOS (Configure To Order Services) consists of key account and channel partners who order via 
MyAdvantech, where they can configure standardized products to their special needs (Memory, 
CPU, number of ports, Operating System, etc.). Only customers who order large quantities and 
have special arrangements with Advantech can login via MyAdvantech. Other ways of ordering 
products are via mail, phone or fax, or via e-store for small orders. Orders via e-store are 
handled as in the DMF process described above. The other orders are directly placed at the sales 
office where they are handled by sales people or (key) account managers. (key/channel) 
Account managers are only involved when special treatment is required (specifications, delivery, 
discount, etc.). When in-depth technical knowledge is required with the order, the sales person 
or (key) account manager will consult a field application engineer (FEA) who is also stationed in 
Breda. These persons will contact the customer via mail or phone, or will visit the customer on
site to discuss technical possibilities and solutions. Although the standard delivery time of a 
product can be seen on the MyAdvantech-site, customers are still calling the sales office for the 
expected delivery time because most of the time the standard delivery time deviates. If the 
special order is feasible, a T-Part order is created in SAP containing all required specifications. 
Next, the order is checked on the agreements in SAP. When deviations occur, the customer will 
be contacted. If no problems arise or the customer agrees with the price and term of delivery, 
the order will be booked. Some customers or large order however, are obligated to pay a part of 
the order upfront, otherwise the order will not be confirmed. The order could consist of 
components, demo-products a special order (a standardized product with special specifications; 
called a T-part) or a standardized product. The standardized products are booked in SAP. SAP 
sends the order directly to the manufacturer and sends an order confirmation by mail or 
letter.Components or demo-products have to be booked in SAP manually because they require 
special treatment. T-part orders are first checked in SAP on their specifications, if those comply, 
the order is booked in SAP and further in the process treated as a standardized product. 
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AD\.\NTECH Medical 
Computing 

Description DTOS process 

TU/e 

DTOS (Design To Order Services) is a design service which provides tailor-made systems for 
channel partners and key accounts to meet specific application requirements through the latest 
cutting-edge technologies, different levels of customization capability, flexible manufacturing, 
global fulfillment, and post-manufacturing service. DTOS integrates strong engineering 
knowledge with cutting edge design technology, proven industrial ODM processes and know
how to provide comprehensive services that fulfill diverse customization demands. The 
customers' needs (in the form of projects) come in via phone or mail and are assigned to a 
(key/channel) account manager who puts the opportunity in Siebel. Another (and mostly 
applied) way of retrieving orders is when (key) account managers call customers for projects. 
From this point, the account manager controls the whole project, puts all sufficient actions in 
Siebel and functions as the main spokesperson for the firm. The customer needs are discussed 
with the technical staff and they will come up with a functional and technical solution. Since 
their always are questions or misunderstanding about the specifications or problem definition of 
the customer, frequent interactions between account managers or the technical staff (from 
local office or from headquarters in Taiwan) are held with the customers. It happens that the 
(key) account or channel manager and/or the FAE go to the customer to discuss the 
specifications and solutions (mostly for big projects). Besides the discussion about technical and 
functional specs, the negotiations of price, delivery and other services also starts. This is done 
between the account manager and the customer, and internally between account managers and 
sales persons or directors within the local office. When all specifications and service agreements 
are made clear, the specs will be send to headquarters in Taiwan where they will propose a (or 
more) solutions. This/these solutions will be presented to the customer (via mail or on-site). If 
the customer agrees with the proposed solution, a demo-product will be made by headquarters 
and send to the customer to test. If the proposed solution is not satisfying, the solution will be 
adjusted and the process will start all over again until the solution is satisfying or if the customer 
discards the order. When the solution is not sufficient, or the specifications change, the solution 
will be redesigned. 
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