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ABSTRACT 

The objective of the research is to gain insight in the customer's value perception of Philips 
MR's products and services. Another important purpose of this research is to deliver a 
structured and flexible Sales Targeting Method. This method is based on customer value 
information on one hand, and information about the customer' s purchasing function on the 
other hand. This report describes the evolution of the two frameworks that structure the 
research and form the fundament for the Sales Targeting Method. 
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Il MANAGEMENT SUMMARY 

Introduction 
The changing healthcare environment across the world heavily affects the usage of the 
imaging equipment and thus the Magnetic Resonance Imaging business. The marketplace of 
MR Imaging systems changed a lot, and is still changing. Current market drivers are for 
example the improved diagnostic capabilities of MR, the aging of people as an important 
change in demographics, MR taking over diagnosis from other imaging modalities such a~ X
Ray and CT, and the lower risks that are associated with MR than with e.g. X-Ray. Market 
limiters are for example the decreasing reimbursements per MR examination, and with that 
the hospitals' concern about their Return-on-Investment. On top of that, the MRI market is 
changing from a sellers market into a buyers market, changing from technology push to 
market pull: MR is changing into an imaging commodity nowadays. 

l l 
In the nearby future it is expected that the number of competitors will go down, due to more 
acquisitions or mergers in the sector. Furthermore, the degree of innovation will go up to 
fulfill every customer's needs, leading toa higher degree of competition in the market. 

These aspects make that Philips MR sometimes experience the problem to convince their 
potential customers of the value of their products, and that the diversity of the customers 
influences this. Besides, MRI scanners are complex products, consisting of complex 
technology, making it difficult to understand 'what customers value' and why they do it. The 
research problem definition applied in this thesis is: 

In a changing environment, it wil! be increasingly important to understand the value 
perception of the customers. Philips wants to have a structured and jlexible method that 
analyzes the customers' values and that can be applied in bath the downstream marketing 
safes targeting process and in upstream marketing. 

The deliverables of this research are: 
■ customer value analysis framework, including the value elements the customers may 

perce1ve 
■ analysis of the customer' s purchasing function 
■ structured and flexible Sales Targeting Method 

Research Methodology 
The research started with the development of two generic frameworks that guideline the 
research: The Customer Value Analysis Framework and the Customer Purchasing 
Framework. These frameworks are developed using existing customer value and purchasing 
literature. 

To understand the possible value elements and benefits that are perceived by the customer, 
the already available data at Philips MR is analyzed first. This part of the research applies the 
generic frameworks to Philips MR and consists of desk research, a patient survey, and an 
internal focus group discussion. The reason for the application of the generic frameworks to 
Philips MR follows from the amount of available data within Philips MR and the fact that the 
technology of MRI is complex and difficult to understand for the researcher. The desk 
research consists of the analysis of the environment, the competition, the customer, and 
Philips MR itself. 

Management Summary 
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Subsequently, the applied Customer Value Analysis Framework and the Customer's 
Purchasing Framework are validated and, if needed, adapted by performing a case study 
research. The case study research confirms or disconfirms the value elements and benefits 
that are already identified. Developing a generic purchasing process for healthcare 
institutions and the identification of the involved stakeholders in this process validate the 
Customer Purchasing Framework. The case study research consists of the interviewing of 
Business, Clinical and Operational responsibles of the Radiology departments from 7 
different institutions. 

The last part of the research discusses the development of a Sales Targeting Method for 
Philips MR. This method is developed flexibly and structurally to answer the demands. 
Combining the validated Customer Value Analysis Framework and Customer Purchasing 
Framework into a practically applicable method actually develops the method. The Sales 
Targeting Method uses MS Excel for the development of an automated scheduling tool for 
the Philips sales representatives. 

Customer Value Analysis Framework 
The Customer Value Analysis Framework is based on the confrontation of the characteristics 
of the product and the vendor with the attitude and behavior of the customer. The 
characteristics of the product and vendor can be split up into product, service and vendor 
attributes on one hand, and the possible consequences of these attributes on the other hand. 
The attitudes and behavior of the customer can be split up into three layers: the motivational 
layer, corresponding to the basic needs of the customer, the cognitive layer, expressing the 
strategy and constraints of the customer, and the behavioral layer. The actual confrontation 
that is made in the framework is the customer's judgment of all the possible consequences. 
This comes up in the customer' s behavior. In this layer, the customer really decides if a 
certain consequence actually delivers value or not. This 'customer value' is represented as 
customer benefits classified by several value elements. The total amount of value that a 
customer perceives is the total of the valued benefits or value elements. This research uses the 
relative importance of the different value elements instead of an absolute amount of value. 
Furthermore, also the factors that influence this valuation process of the customer and 
product offering process of the vendor are represented in the framework. These consist of 
internal, environmental, competitive and patient related factors . After the validation of the 
framework, there is a total number of 49 possible benefits identified, which are classified by 
7 value elements: Return-on-Investment, Patient Differentiation, Clinical Differentiation, 
Clinical Performance, Ease ofUse, Vendor Reputation and Reliability, and 'Brand'. 

Management Summary 
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X, = valt.Je áriYers arw:I blocks derived f,o,n oordrontëJIJon of procJUCI oonsequences and oos/omer behsllior 

A. Customer Value Analysis Framework developed 
trom literature. 

CUSTOMER 

B. Customeir Value Analysis Framework applied to 
Philips MR and validated. For the complete list of 
validated value elements and benefits refer to 
Appendix 19. 

Figure A and B above display the development of the Customer Value Analysis Framework. 
Framework Ais the literature based Customer Value Analysis Framework. Framework B is 
the validated framework that is applied to Philips MR. The most important developments are: 
• The product and company attributes are developed into product, vendor, and service 

attributes; A complete list of identified attributes is available in Appendix 12. 
■ Since the confrontation of the consequences with the customer behavior actually happens 

simultaneously, these two layers are converted into a single middle layer, consisting of 
possible value elements and benefits 

• The attitudes of the customer are split up into a cognitive layer (representing the strategy 
and constraints of the customer) and a motivational layer (representing the basic needs of 
the customer) 

Conclusions about the Customer Value Analysis Framework 
This research shows that the framework can be made applicable to Philips MR. The case 
study research made it possible to analyze whether the possible benefits, were actually 
perceived as benefits, and if they were classified by the correct value element. It was further 
found that 87% of the upfront identified benefits were also perceived as a benefit (including 
mergers into another benefit) by one or more of the interviewed stakeholders. Because the 
framework had to deal with the several levels of abstraction that may be assigned to a certain 
customer value element (letting them consist of benefits), the Customer Value Analysis 
Framework started as a relatively abstract literature-based framework. The result of this 
approach in this research is that the Customer Value Analysis Framework is flexible and may 
be applied to other imaging modalities, organizations or industries as well. Another important 
factor of the Customer Value Analysis Framework is that the usefulness of the framework 
strongly depends on the method that is used to assess the relative importance between the 
value elements. This research uses an automated AHP MS Excel tool. Comparing the results 
from the AHP method with the case study results validates this method. Given the fact that 
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this is integrateable in other methods, a website, or an online community eases the use of this 
tool in practice. 

Customer Purchasing Framework 
The Customer Purchasing Framework comprehends a structured way to approach the 
customer' s purchasing process of MRI scanners, which normally seems rather diffuse in 
healthcare institutions. Although, separating the stakeholders that are involved in this process 
from the actual steps that are taken in the purchasing process, leaves a generic purchasing 
process for almost every healthcare institution. This generic purchasing process, may be 
divided into three main purchasing phases : (1) Identification of need and acquisition of a 
budget, (2) Identification the specifications of an MRI scanner, and (3) Evaluating 
alternatives and selecting the winning vendor. These are represented in the Customer 
Purchasing Framework. Besides, all stakeholders that are possibly involved in the process are 
identified. All these stakeholders may be classified in 9 different roles, specifically for MRI, 
however it is supposed to be applicable other imaging modalities as well. The identified roles 
are: Radiologist, Referring Physician, Clinical Physicist, Technica! service representative, 
Operator, Member of the Board of Directors, Member of the Supervisory Board, Purchaser, 
and Department Manager. All these roles can be assigned to three different major 
responsibilities in the healthcare institution, videlicet: Business responsibles, Clinical 
responsibles, and Operational responsibles. The matrix enables the opportunity to indicate 
which stakeholder is involved in which phase of the purchasing process. 
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Conclusions about the Customer Purchasing Framework 
Due to its structured approach it can be concluded that the Customer Purchasing Framework 
enables a better understanding of the customer' s purchasing function. Furthermore, it may be 
concluded that the stakeholders may be divided into three main groups and that the 
purchasing process of in healthcare institutions consist of three phases, which is in line with 
literature. The number of stakeholder in the process differs a lot per institution and segment. 
When the customer segments would be divided into two groups: imaging centers and 
hospitals, the processes are relatively easy to standardize. Hospitals may have six possible 
stakeholders involved, while at imaging centers almost always the owners decide, while 
consulting operators and friend-doctors. The Customer Purchasing Framework leaves the 
space to apply this differently per phase and per institution. The determination of the actual 
level of involvement of the different stakeholders is spread over the three identified stages. 
It ' s difficult to determine what the exact levels of involvement are for the different 
stakeholders. During the case study research this was difficult to measure. However, this 

Management Summary 
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level remains important for the identification of whom to target and to put effort in. The 
Philips representative must therefore estimate this level in his own project planning, based on 
experience and knowledge of the customer. The purchasing function of the customers in the 
end turns out to be a very important aspect to analyze customer value perception of a 
customer as a whole. When the wrong stakeholder is targeted the value that Philips MR 
potentially may deliver to the customer as a whole may be perceived incorrectly. Finally, 
applying the Customer Purchasing Framework into the Sales Targeting Method shows that it 
is a useful framework to work with in practice. 

Sales Targeting Method 
Combining the Customer Value Analysis Framework and the Customer Purchasing 
Framework enables the Philips representatives to know which stakeholder to target, with 
what kind of information, in which phase of the purchasing process. It clarifies and structures 
the customer targeting process and leaves less space for mistakes or missed chances, 
potentially improving the MRI sales results. The Sales Targeting Method uses the following 
steps to structure the targeting process: 

1. Gain Insight in the Customer' s Purchasing Process 
2. Analyze What Each Stakeholder Values 
3. Create the Sales Targeting Schedule 
4. Create Targeting Materials 
5. Archiving and Using Collected Data 

Conclusions about the Sales Targeting Method 
The Sales Targeting Method, first of all, shows the applicability of both the Customer Value 
Analysis Framework and the Customer Purchasing Framework in a practically useable 
method. The applicability of the Sales Targeting Method at Philips MR depends strongly on 
the way it will be implemented and used. Using this method asks for an organization wide 
policy, which is followed strictly and consistently by all the representatives. This means that 
not only Philips MR (as being the Marketing department), but also the Sales and Service 
organizations in the different sales regions and divisions, must use this method. Second, the 
method shows it flexibility because it is built upon two flexible frameworks. The automated 
MS Excel scheduling tool allows making adaptations, if this might be needed due to changes 
of the underlying frameworks . 

Main Conclusions of the Research 
■ A Customer Value Analysis Framework is developed, applied to Philips MR, and 

validated. This framework makes it possible to identify the possible value elements the 
customers consider 

■ The research gained insight in the purchasing process of the customer. A Customer 
Purchasing Framework is developed, applied to Philips MR, and validated 

■ Both frameworks are incorporated into an upstream marketing Sales Targeting Method 
that enables automated scheduling for sales representatives. It implies that sales 
representatives can structure their value analysis and delivery process. 

Conclusions for the Panorama 1.0 T 
Concerning the Panorama 1.0 T, an open MRI scanner, it may be assumed that the intangible 
customer value elements and benefits play a higher role when customers decide to purchase a 
Panorama 1.0 T instead of another (mainstream 1.5 T) closed MRI scanner. Customers, who 
chose for the Panorama 1.0 T, often decided to purchase one before the actual specification of 
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their requirements took place. It is further important to understand for the Panorama 1.0 T 
that the choice for openness often is made in the first phase of the purchasing process. 
Normally this is an advantage for the Panorama 1.0 T, because it is the only high field open 
system, however, the perception of openness plays an important role here. If open is defined 
differently, the Siemens Espree is a formidable competitor. The Sales Targeting Method 
helps to influence the customer' s perception. However based on preliminary results, it may 
furthermore be concluded that the customers, who have purchased a Panorama 1.0 T, think of 
'Patient Differentiation' as a significantly more important value element than the customer 
who have purchased a cylindrical system. 

Recommendations to Philips MR 
■ 

■ 

■ 

■ 

■ 

■ 

Apply the developed frameworks and method to other imaging modalities for further 
validation and to see whether it's applicable organization wide 
Analyzing customer value means starting a dialogue with the customer, using the 
terminology of the customer. The customer often does not understand terms as 'value' or 
'benefits ' . When approaching customers, always use their language! 
Start as soon as possible with the acquisition of customer data. The data needs to be 
acquired in a structured manner. Also the analysis of the data and the follow-up are 
important steps in this process. More structured and reliable data enables the opportunity 
to predict further customer behavior. 
Philips must try to link the customer' s strategy and constraints to the value elements. In 
the end they might be able to ask the customers after their strategy and constraints to 
understand what they value 
Perform a case study research as performed in this research in other geographical markets 
to validate this research. In the first half of 2006, Philips MR already started with the 
structured reviewing of the available data in North America. North America uses Siebel 
to structure the data input and analysis and have their sales process organized according 
to the philosophy of Miller, Heiman and Tuleja (2005). It would therefore be better to 
choose one of the EMEA divisions to do this. 
Start a research after the European tendering regulations. Healthcare institutions officially 
are obliged to purchase MRI scanners conform these regulations, however in practice 
their approaches may diff er. 

Management Summary 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medical Systems I Magnetic Resonance sense and simplicity 

111 ACKNOWLEDGEMENTS 

This Master Thesis is the final report of my studies Industrial Engineering and Management 
Science at Eindhoven University of Technology (TUie). lt provides the reader interesting 
information about the start of structured Customer Value Analysis at Philips Medica} 
Systems, Magnetic Resonance. 

And then marketing. .. especially the marketing of MRI scanners. Extremely costly 
equipment, extremely complex equipment; How to market? Where to start? With the 
customers . . . ? I think this was one of the most challenging aspects of this research. How 
could you possibly ask your customers what they value, if they do not even know themselves 
what they value? Sometimes it was a hell of job to keep focused, although distraction from 
outside simply was not possible because the office didn't have an outside view. Marketing is 
not so easy as it seems after all. 

I would especially like to thank Adam Lindgreen as my TU/e supervisor for his fast 
responses, astonishing feedback times, and for keeping me on track, and Roger Palmer as 
special 'visiting' supervisor from Cranfield University. Furthermore, I also would like to 
express a special thanks to Maurits Wolleswinkel, for giving me the opportunity to create a 
better view on Philips Medica} Systems, MR Marketing in particular. Ido not knowhow, but 
he always managed to put me on top of his To-do list when it was really needed. Besides his 
support, I could also count on the support of JumJan since the beginning of April 2006. 
Thanks a lot for the helpful tips that just made me understand the customer better; Good luck 
with the Customer Value Mapping process ! 

Also a word of thanks to all the others that have made this research possible. I will not 
mention everybody, however thanks to the focus group members, Sjef Gulpers for the 
customer contacts, and Wilfried Holzmann for inviting me to Dortmund to visit a customer 
on the day that Germany had to play their WorldCup Semifinals there. Let me absolutely not 
forget the coffee moments with my fellow intems. 

Last but not least I would like use this opportunity to thank my friends and family, not only 
for their contributions to my well-being during the research, but also for being a very pleasant 
company during my studies. And of course my thanks to Sietske for listening to all day-to
day Master Thesis worries and bothers. 

Tim C.M. van Heesch 

Sint J orisstraat 18-A 
5211 HB 's-Hertogenbosch 

T: +31628121149 
E: tim@vanheesch.org 

Acknowledgements 

Andoomstraat 10 
5482 PC Schijndel 

T: + 31 73 5432992 

xi 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medica! Systems I Magnetic Resonance sense and simplicity 

IV INDEX 

I ABSTRACT ..................................................................................................................... IV 

II MANAGEMENT SUMMARY ........................................................................................ V 

lil ACKNOWLEDGEMENTS ........................................................................................... XI 

IV INDEX ............................................................................................................................. XII 

V LIST OF FIGURES ...................................................................................................... XIV 

VI LIST OF TABLES ......................................................................................................... xv 

1 INTRODUCTION TO THE RESEARCH ...................................................................... 1 

1.1 Company Introduction ................. ..... .... ..... .... ... .. ....... ............ .... ........... ..... ... ..... ...... ...... 1 
1.2 Background of the Research ....... ........ ....... .... .... ... ..... ........ ....... ......... ... ..... ............... ..... 3 
1.3 Research Problem ......... ...... ......... ....... ...... ............ ....... .... .......... ..... ....... ........ ........ .. ..... . 8 
1.4 Research Design ... .... ..... .... ....... ... ......... .......... ............ ............. ... ............ .... .................. 11 
1.5 Outline of the Report ..... .... ......... ................... .... .................. ............. ........ ........ ...... ..... 14 

2 LITERA TURE REVIEW ............................................................................................... 15 

2.1 Introduction of Value ................................................................................................... 15 
2.2 Customer Value .... ..... ... ..... .. ..... ..... .... ......... .... .... ........ ........ ........ ......... ........... .... .... .... . 16 
2.3 Perspectives on Customer Value ..... .......... .... .. ... ..... ...... ..... ....... .......... .... ... ................ . 19 
2.4 Customer Value in B2B2C Environment ... ... ... ........... ...... .......... .......... ...... ................ 22 
2.5 Customer's Purchasing Function ... ........ ............. ....... .......... .... ............. ......... .. .. .... ..... . 25 
2.6 Customer Value Analysis .... ... ... ............. .... ... ........ ..... .... .. ... ................... .... ....... .... ..... . 28 

3 RESEARCH METHODOLOGY ................................................................................... 32 

3 .1 Exploratory Research Phase ........... ..... ..... ....... .... ........ ..... ... ........ ........ ....... .... .... ..... ... . 32 
3.2 Confirmatory Research Phase ............. ...... .... .... ..... ...... ... .... ........ ....... ............ .......... ... . 32 
3.3 Data Collection Methods ............................................................................................. 33 
3.4 Data Analysis ......... ...... .......... ...... .......... ........... .. .... ........ ..... ...... .... ....... ......... .... .. ....... . 39 
3. 5 Validity and Reliability ......... .......... ... .... ..... .. ...... ........ ....... .... ...... .......... ...... .... ........... . 41 

4 FINDINGS OF THE INFLUENCES TO THE FRAMEWORK ............................... .43 

4.1 Internal Analysis ........ .......... ........ ... ..... ........ .. .... ... ... ..... ........ ... ..... ... ... .. ........ ... ... ...... ... 43 
4.2 Competitor Analysis .................................................................................................... 45 
4.3 Environmental Analysis .......... ... ..... ................... .......... ....... ...... ...... ..... ... .... ..... ...... ... .. . 48 
4.4 Patient Analysis ..... .. ...... ........................ ............. .... ....... .......... ...... ........................ .... .. 49 
4.5 Customer Purchasing Framework Applied to Philips MR ............... .. ...... ...... .... .... ..... 50 
4.6 Customer Value Analysis Framework Applied to Philips MR ..................... ............... 50 

Index xii 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medical Systems I Magnetic Resonance sense and simplicity 

5 FINDINGS OF THE CASESTUDY RESEARCH ...................................................... 53 

5.1 The Customer's Purchasing Function ...... ..... ... .. ..... .. ... ....... .... ............. ........... ........ ..... 53 
5.2 The Customer Value Analysis Framework ..... .... ...... .. ..... .. .......... ..... .... ....... ...... ...... .... 60 
5.3 Implications to the Customer Value Analysis Framework ..... .. .... ..... .... .... ...... .. ... .. ..... 70 
5 .4 Preliminary Results Acquisition ... .... .. ..... ........ .... ..... .......... ........ ..... ....... .... .... ........ ..... 73 

6 SALES TARGETING METHOD .................................................................................. 77 

6.1 lmplications of Customer Value Analysis ... .. ... ......... ... .. .. .. ...... .. ..... ......... ..... ........ ...... 77 
6.2 Sales Targeting Method .... .... ... ..... ......... .......... ... ..... ... ......... ...... .......... ....... ...... ..... ... ... 78 
6.3 Implementation and Evaluation .... ....... ..... ..... .......... ..... ............. ..... ........... .......... ... ..... 80 

7 CONCLUSIONS AND RECOMMENDATIONS ......................................................... 82 

7 .1 Conclusions Related to the Research Questions ... .... ............. ...... ....... .. .......... .. ..... ... .. . 82 
7 .2 Conclusions and Observations with Respect to the Panorama 1. 0 T ...... .... ......... .. ...... 84 
7.3 Academie Implications and Recommendations for Further Research ..... ............. .. .... . 84 
7.4 Limitations of the Research ........ ......... ....... .... .............. ............................ .... ....... .. ..... 86 
7.5 Recommendations to Philips MR ......... ... ...... .... ... ....... ...... .. .... .. ................... ....... ...... .. 86 

REFEREN CES ....................................................................................................................... 88 

Index xiii 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medical Systems I Magnetic Resonance sense and simplicity 

V LIST OF FIGURES 

Figure 1.1: Annual Sales per Philips Division 2005 (Philips Intranet, 2005) ...... ........... ........... 1 
Figure 1.2: Philips Medica! Systems Organization ... .... ................ ........... .... .... .... .. ............. ..... .. 2 
Figure 1.3: Current Philips MRI scanner portfolio (Philips Intranet, 2005) ... .... .... ... .... .... ... ..... 3 
Figure 1.4: Regulative cycle (Van Strien, 1975) .... .. ..... .. .. ....... ............ ......... ... ..... ........ ........... . 8 
Figure 1.5: Research Model (Verschuuren and Doorewaard, 1995) ......... ..... .............. .. .. ....... 12 
Figure 1.6: Outline of the report as a reading instruction ....... .... ............. ... ..... ..... ... ...... .. ........ 14 
Figure 2.1: Place of customer value (Adapted from Parasuraman and Grewal (2000) ..... .... .. 18 
Figure 2.2: Increase CLV per industry with +5% retention rates .. ........ ........ ......... .. ... .... .. .... .. 19 
Figure 2.3: The four components of CLV (Stahl, Matzler and Hinterhuber (2003) ................ 20 
Figure 2.4: B2B2C Healthcare triangle ................ ......... ........ ...... .......... ....... .. ................ ......... 22 
Figure 2.5: Customer Activity Cycle (Vandermerwe, 1993) ................................................... 25 
Figure 2.6: Philips MR Customer Touchpoint Wheel ... ...... ... ..... ... ..................... .. ........ ........ .. 25 
Figure 2.7: Literature based Customer Purchasing Framework ..... ...... ........... ........... .... ......... 28 
Figure 2.8: Customer Value 'Gearbox'; Focus on the analysis part .. ............... ........................ 28 
Figure 2.9: Linking product attributes and consequences to customer goals ... ..... .... ......... ..... 29 
Figure 2.10: Product and company attributes leading to related consequences ...................... 30 
Figure 2.11: Customer attitudes resulting in customer behavior ...... ........ .... .. ............ .... ........ . 30 
Figure 2.12: Customer value data streams ..... ........... ... .. ... ........ ..... .. ......... .............. ... .............. 30 
Figure 2.13: Customer Value Analysis Framework ... .... ......... .......... ........ ......... ...... ........ ..... .. 31 
Figure 3 .1: Research methodology approach .......... ................................................................. 32 
Figure 3.2: Exploratory and confirmatory research data collection methods .......................... 33 
Figure 3 .3: MS Excel visualization of trade-off questioning value elements ... ......... .............. 39 
Figure 3.4: Results visualization example .... ... .......... ...... ... ... ..... ...... .............. ................. ........ 40 
Figure 4.1: N ext best alternatives along three axis; a 3D visualization ... .... ........ ..... ... .... .. ...... 45 
Figure 4.2: Happiness with service (IMV, 2004) ................................................................... .46 
Figure 4.3: PEST-D Environmental analysis ..... ... ..... ........ .......... ...... ... .... .. ...... ......... .......... .... 48 
Figure 4.4: GfK reporting example (GfK, 2006) ....... .... .... .......... .......... ......... ... .......... ... ........ .49 
Figure 4.5: Customer Purchasing Framework applied to Philips MR ........... .... ..... ..... .. .......... 50 
Figure 4.6 : Philips Customer Purchasing Levels (JvdB) ......................................................... 51 
Figure 4. 7: Customer Value Analysis Framework applied to Philips MR .. ... ... ........ ........ ...... 52 
Figure 5 .1: Customer Purchasing Framework including case study implications ..... .... .......... 59 
Figure 5.2: Example ofrelative importance VE's .......................................... .......................... 73 
Figure 5.3: Average comparison relative importance value elements ............ ..... ........ ... ... ...... 74 
Figure 6.1: Example of a Customer Value Map .................................................................... .. 77 
Figure 6.2: AHP Customer Value Analysis Method ............................................................... 78 
Figure 6.3: Screenshot Automated Sales Targeting Schedule .... ...... .. .. .. ....... ..... ............ .. ..... .. 79 
Figure 6.4 : Example PowerPoint Slide Sales Targeting Material ........................................... 79 
Figure 7 .1: Customer Value Analysis Framework development in this research ......... ....... .... 82 

List of Figures xiv 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medical Systems I Magnetic Resonance sense and simplicity 

VI LIST OF ÎABLES 

Table 1-1: MRI Market Segmentation (Frost and Sullivan, 2004) ............ ..... .. ... ........ ... ..... ...... 4 
Table 1-2: Research Question per Research Phase ... .. ...... ....... ....... ......... .. ..... .. .... ......... .......... 13 
Table 2-1: Involvement of hospital specialists in the buying process ..................................... 27 
Table 2-2 : Involvement ofbuying roles in the buying process ...... ...... .... ........ .... ... ........ ........ 27 
Table 3-1: Casestudy selection ............................................................................................... 37 
Table 3-2: Saaty's scale (Source: Scholl, Manthey, Helm and Steiner, 2005) ................ ........ 38 
Table 4-1: Intemal part of the SWOT analysis ........................................................................ 43 
Table 4-2: Next best altematives ....... .... .... ... ..... ........... .. ........ .. ..... .... .... ......... ....... .... ........ .... . .45 
Table 4-3: Financial parameters of the Panorama 1.0 Tand its next best altematives ........... .46 
Table 4-4 : Yearly units sold and total units installed (Philips Market Intelligence Dept.) .... .4 7 
Table 4-5: Philips (Pan. 1.0 T & 1.5 T) units sold and total installed per country (PMID) .... 49 
Table 4-6: Number ofrespondents of the patient survey (GfK) .... ............. .... ....... ........ .... .... . .49 
Table 5-1: 'Return on Investment' benefits and aspects from case study research ................. 61 
Table 5-2: 'Patient Differentiation' benefits and aspects from casestudy research ... ..... .... .... 63 
Table 5-3: 'Clinical Differentiation 'benefits and aspects from casestudy research .... ..... ... . 64 
Table 5-4: 'Clinical Performance' benefits and aspects from casestudy research ... .. ........ ..... 66 
Table 5-5: 'Ease ofUse' benefits and aspects from casestudy research ... ........ ....... ... .. .... ...... 67 
Table 5-6: 'Vendor reputation en reliability' benefits and aspects from case study research. 69 
Table 5-7: 'Brand' benefits and aspects from casestudy research ... ......... .......... .... ...... .. .. ...... 70 
Table 5-8: Classes enable the possibility to validate the benefits ........... ....... ... ... .... ... .... ......... 70 
Table 5-9: Some important stakeholder differences .. ...... ........ ...... ...... .... ........ ........... .... ......... 75 
Table 5-10: Some important differences depending on the openness of the system ............... 76 

List of Tables XV 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medical Systems I Magnetic Resonance sense and simplicity 

1 INTRODUCTION TO THE RESEARCH 

This report is the result of a project performed at Philips Medical Systems, Business Unit 
Magnetic Resonance in Best, the Netherlands. The main subject of the thesis is the analysis 
of customer value in a business-to-business healthcare environment and the identification of 
what the customers of Philips MR value. As a reference product to conduct the research with, 
the Philips Panorama 1.0 T MRI scanner is used. 
This chapter will focus on the introduction to the research. First, Philips Medical Systems and 
its place in the organization of Royal Philips Electronics N.V. will be considered. Paragraph 
1.2 explains the background of this research for Philips Medical Systems and regarding 
existing literature. The next paragraph addresses the research problem and its verification, 
eventually followed by the research design. After the research questions have been 
introduced, the final paragraph of this chapter gives an outline of the report and a reading 
instruction. Please refer to Appendix 1 for a list of definitions, mainly in the MRI technology 
field. A short introduction of MRI will be given in Appendix 2. 

1.1 COMPANY INTRODUCTION 

This paragraph describes the company under study in terms of its organization and vision, its 
customers and the market characteristics. The other divisions Of Royal Philips Electronics 
will shortly be discussed as well. The latter part of this paragraph will introduce the Business 
Unit Magnetic Resonance by their product portfolio and organizational structure. The 
responsible manager for this research and its place in the organization is given as well. 

1.1.1 Royal Philips Electronics N.V. 
Royal Philips Electronics N.V. is one of the largest electronics innovator and manufacturer in 
the world and the largest in Europe. Philips had a turnover of EUR 30.4 billion in 2005. 
Philips focuses on three major pillars in the society nowadays, which are healthcare, lifestyle 
and technology. Philips was founded more than 110 years ago and 'never stopped searching 
for ways to make products that meet people' s everyday needs ' . (Kleisterlee, 2004) 

The global Philips mission is 
therefore to improve the quality of 
people's lives through timely 
introduction of meaningful 
technological innovations. (Philips 
Intranet, 2005) 
To aim for the mission stated 
above Royal Philips Electronics is 16% 

divided into five divisions, 
Lighting, Consumer Electronics 
(CE), Domestic Appliances and 

Philips Divisions Sales % 

34% 

21% 

■ Lighting 

■ CE 

ODAP 

■ Semiconductors 

□ Medica! 

□ ûther 

Personal Care (DAP), 
Semi conductors and Medical 

Figure 1 .1: Annual Sales per Philips Division 2005 
(Philips Intranet, 2005) 

Systems. These divisions will be described below. Refer to Figure 1.1 to see what part of the 
annual sales every division takes on to its account. 

Lighting 
Philips Lighting is the worldwide number one in lighting. In this division about 45 .000 
people are employed in manufacturing facilities all over the world. Lighting delivers its 
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products and services to 30% of the offices, 65% of the best airports, 30% of the hospitals, 
35% of the cars and 55% of the large soccer stadiums across the world. 

Consumer Electronics 
CE employs worldwide 15.000 people and is one of the world's top players in the field of 
display technology, home entertainment and mobile infotainment. The main products of CE 
are TV's (LCD and conventional), DVD equipment, audio solutions, telephones, computer 
displays and other electronic accessories. 

Domestic Appliances and Personal Care 
DAP has about 8.000 employees and is the smallest division of Philips. Nevertheless they 
have products that are well known in daily environment like the Senseo, the Philishave and 
the Sonicare toothbrushes. DAP has sales organizations in more than 60 countries and had a 
plus EUR 2.1 billion turnover in 2005. 

Semiconductors 
Although semiconductors are not often seen in daily environment, they are very important in 
people's lives nowadays. Philips Semiconductors is a prominent supplier of silicon solutions 
for electronics. Semiconductors is a Top 10 semiconductor manufacturer and employs more 
than 35.500 employees in 20 production locations and 60 sales organizations around the 
world. 

1.1.2 Philips Medical Systems 
Philips Medical Systems is a leading supplier of diagnostic imaging equipment, medical 
information technology and related healthcare services. Philips Medical Systems has more 
than 30.000 employees of which more than 50% is employed in the United States. In a 
healthcare oriented company like Philips, Medical Systems becomes more and more 
important. lts mission is therefore to: "Help improve people 's lives with advanced technology 
that is easy to experience and designed around them. " (PMSN One Page Strategy, 2005) 
Systems designed for simplicity increase efficiency, reduce training efforts and eliminate 
stress for both patient and personnel. 

Philips Medical Systems consists of six business 
groups, Cardiac & Monitoring Systems, 
Healthcare IT, Ultrasound, Computed 
Tomography, Nuclear Medicine and X-Ray & 
Magnetic Resonance (MR). Since the project 
will focus on MRI scanners, only the business 
unit MR as a part of X-Ray & MR will be 
discussed in the following paragraphs. 
Across these business groups, Philips Medical 
Systems delivers customer services from a 

central point and the Philips Medical Systems Figure 1.2: Philips Medica! Systems Organization 
headquarters with all its functions is also 
centralized in the PMS organization. (Figure 1.2) The PMS organization further consists of 
four Sales and Service Regions (SSR) that take responsibility for sales and (mainly break-fix) 
services for their specific geographical region. These regions are North America (NA), 
Europe, Middle East and Africa (EMEA), Asia Pacific and Latin America (LA TAM). The 
SSR's are divided into several Sales and Service Districts (SSD) that are responsible for a 
certain country or combination of countries. (Philips Intranet, 2005) 
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1.1.3 Business Unit Magnetic Resonance (Philips MR) 
This research is conducted place within the Marketing department of the Business Unit 
Magnetic Resonance (MR). Magnetic Resonance is one of the business units of X-Ray & 
MR. The Business Unit MR has its own mission, following below: 
"Optimize Customer satisfaction, reduce lifecycle cost and maximize customer retention by 
providing high quality and cost effective products and services." (Philips Mission, 2005) 
MR imaging (MRI) is a technique that is able to make detailed images of people's inner-body 
by using magnetic resonance technology. Philips MR's first market-ready product was 
delivered in 1983 and now, more than 20 years later, Philips MR's market share has grown 
until more than 25% of the worldwide MR market. The product portfolio in both cylindrical 
and open systems is known as the broadest in the field. Some of the products are shown in 
Figure 1.3 below. The numbers below the scanners refer to the field strength of the magnet, 
which is measured in Tesla (T) units. 

7.0T 3.0T 1.5T 1.5T 1.0T 0.6T 0.23T 

Figure 1.3: Current Philips MRI scanner portfolio (Philips Intranet, 2005) 

The Magnetic Resonance Business Unit is functionally organized and is divided in four main 
functions: Development, Supply Chain Management & Customer Service, Project 
Management and Marketing. 
The marketing department consists of two main functions: portfolio management, and clinical 
science and application support. Portfolio management is upstream responsible for the 
technology roadmap, and downstream for the salability of the product segment. Clinical 
science and application support are responsible for the development of new protocols or 
series of protocols on one hand, and the customer (application) support on the other hand. 
During this research, a change in management of the marketing department has been 
effectuated. Originally Marketing & Sales were led separately, however since May 2006, the 
marketing and sales departments are led together. Within the marketing department the 
Clinical Science and Applications Support group is now organized separately from portfolio 
management. 
The Philips MR supervisor of this research is Portfolio manager of the Open MR Product 
portfolio. Within Philips MR, he is responsible for all the marketing activities in the Open 
MR Product portfolio. The main product within the Open MR Portfolio is the Panorama 1.0 
T. In Appendix 3 an introduction to this product will be given. Appendix 4 shows how the 
Business Unit Magnetic Resonance is organized. In the remaining part of the research the 
Business Unit Magnetic Resonance will be indicated as Philips MR. 

1.2 BACKGROUND OF THE RESEARCH 

After introducing the company of study in paragraph 1.1, this paragraph will consider the 
background of the study from two perspectives. First, the Philips MR perspective and 
background, in terms of the MRI market, and competition will be discussed. These aspects 
lead to the challenges for Philips MR. Second, the research is placed in the perspective of 
science, discussing its implications for existing literature, and the relevance and contribution 
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to the Eindhoven University of Technology, in particular the Organization Science and 
Marketing group of the faculty Technology Management. 

1.2.1 MRI Market 
This paragraph will shortly describe the characteristics of the MRI marketplace. The MRI 
market is a globally oriented market and potentially consists of all the healthcare institutions 
in the world. The market can be divided into the market for developed countries ( e.g. United 
States, Westem-Europe, Japan) and the market for emerging countries (e.g. China, India, 
Eastem-Europe). In the developed countries (i.e. existing markets) MRI has already been 
adopted for many years, so market research is almost always based on information from these 
markets . To understand the MRI market segmentation, resulting from available products in 
the marketplace, the most important market trends will be addressed, and potential market 
drivers and limiters will be considered, followed by a short market forecast. 

Market Segmentation 
Discussing the MRI market asks understanding of how the market is segmented in terms of 
the different products that are available in the marketplace. An MRI scanner always consists 
of a scanner, the magnet, a set of coils, and the workstation. First of all, the market can be 
segmented based on the openness of the system; secondly, the market can be segmented 
based on the field-strength of the magnet. The segmentation options can be seen in Table 1-1 
below. 

System type Description 
Open system 

Closed system 

Very High-Field 

High-Field 

Mid-Field 

Low-Field 

MRI systems with an open magnet or bare 

MRI system with a closed magnet or cylindrical bare 

Closed MRI systems with a field strength of 3.0 Tesla and higher 

Closed MRI systems with a field strength of 1.5 Tesla and Open systems with 
a field strength of 1.0 T 

MRI systems with a field strength of 0.5 Tesla to 1.0 Tesla 

MRI systems with a field strength less than 0.5 Tesla 

Table 1-1 : MRI Market Segmentation (Frost and Sullivan, 2004) 

Because of the open architecture of the MRI systems, these systems are only available from 
0.2 Tesla to 1.0 Tesla. Closed MRI systems are available ranged upwards 1.0 Tesla 
nowadays. The Panorama 1.0 T for example, is an open system and because of its 1.0 T field 
strength in the open market segment, the Panorama 1.0 T may be regarded as High-Field 
Open (HFO). 

Market Trends 
The most important trends in the MRI market will be discussed below. Before doing so, it is 
important to recognize that more or less all of them can be derived from broader healthcare 
trends. The most important trend in healthcare nowadays is that healthcare costs are rising 
continuously (Friedman, Goes and Orr, 2000) in almost every developed country. This and 
other healthcare trends lead to the following most important trends in the MRI market: 
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■ Due to market saturation, the market turns into a replacement market in the existing 
markets. Growth of the installed base will last longer than sales volume growth. 

■ Emerging countries form new markets 
■ Procedure mix is changing 
■ Development of niche markets (e.g. Interventional, cardiology, and angiography) due to 

development of new applications 
■ Increased demand for very-high field closed and high-field open 

Market Drivers and Limiters 
Some actual drivers and limiters represent some foundations for the market trends: 

Drivers 
• Rising procedure volumes due to improved diagnostic capabilities 
■ Lower risks associated with MRI use 
• Government support for MRI adoption 
■ Purchase of more expensive equipment 
• Aging population that needs more care and thus MRI examinations 
• Chronic sickness of people increases 
• Taking diagnosis over from other imaging modalities 

Limiters 
• Sustained decreases in reimbursements 
• Decrease in reimbursements bas led to an increasing concern over return on investment 

Sources: Frost and Sullivan, 2004; IMV, 2004; MRG, 2006 

Market Forecast 
MRI popularity bas been growing relatively steady compared to other diagnostic imaging 
modalities. In the future, when technology will be developed further, MRI will increasingly 
substitute other diagnostic imaging techniques for certain procedures. Nowadays, mainly in 
Europe, waiting lists for patients are so long, that healthcare institutions try to use MRI for 
basic procedures, such as neurological and spinal exams, only. 
Growth in the MRI market depends mainly on the above mentioned market drivers and 
limiters. Overall revenue growth in the developed countries for all the MRI vendors will 
decrease and reach the level of 0.5 % in 2010. The growth of the installed base will decrease 
as well, but the forecasted growth will be longer than the forecasted revenues growth and will 
reach a level of 4 % in 2010 in the developed countries. 
In 2004 for open systems a revenue growth rate until 2007 had been predicted. Information of 
2005 and 2006 already shows that this growth is fallen and that the open systems market 
segment faces declining revenues. (MRG, 2006) 

1.2.2 Competition 
Competition in the overall MRI market is relatively heavy. Per market segment (as identified 
in Paragraph 1.2.1) a selection of the total number of competitors may be active. This means 
that not every multi-product MRI vendor is active in every market segment, they all have 
their own strategies. Some MRI vendors have dedicated products and are looking to serve 
one of the market niches only. MRI vendor ONI Corporation for example, produces a 
dedicated extremity scanner at 1.0 Tesla. This excludes a relatively high percentage of 
'standard' MRI procedures. 
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Secondly it is possible to divide competitors into vendors who are selling the complete 
diagnostic imaging package (including e.g. X-Ray, CT), the so-called multi-modality 
vendors, and vendors who are selling only a part of the complete diagnostic imaging package. 
Maybe it is not so strange that the top three overall MRI competitors are OEM multi
modality vendors . Although this does not mean that these three competitors ( of which Philips 
is one) deliver exactly the same product portfolio, given the identified market segment 
combinations. Before the competitors will be discussed in detail, some trends that are 
expected for the next years will be mentioned and discussed below. 

Expected Trends 
■ Number of competitors will go down in the next years 
■ Rate of technological change goes up (innovations) 
■ Degree of competition will go up 

The expectation that the number of competitors will go down in the next year is mainly 
supported by the expectation that there will be more acquisitions and mergers in the next 
years to remain competitive and to exploit the advantage of economies of scale the best. 
Acquisitions can be done in two ways: (1) one of the competitors can acquire or merge with 
one of the other competitors, and (2) a vendor can buy a strategie supplier in order to obtain 
competitive advantage as well. A good example of the first option is the fact that Philips 
bought top five competitor Marconi in 2001. The second acquisition option can best be 
illustrated by the effectuating of the option to buy all shares of Oxford Magnet technology by 
Siemens Medica! Solutions. 
The facts that these multi-modality vendors are active in 90 % of the market (segments) 
across the globe and have representation offices in almost every country or region drive up 
the degree of competition in the overall MRI market. Traditionally the innovations are mainly 
technology-push, however since the MRI market is developing niche markets that all need to 
be served, the innovation level will rise in order to fulfill the needs of the more and more 
demanding customer. 
The most important competitors of Philips MR in the overall MRI market are GE Healthcare 
and Siemens Medical Solutions. Other competitors, mostly active in a smaller part of the 
market segments, are for example Hitachi Medical Systems, Toshiba Medical Systems, 
FONAR Ine. , ONI Corporation, and Odin Medical technology. Below GE Healthcare and 
Siemens Medical Solutions will be introduced shortly. 

Siemens Medica/ Solutions 
Siemens Medica! Solutions is part of engineering conglomerate Siemens Group, based in 
Erlangen, Germany. Siemens Medica! Solutions contributed EUR 976 million in Group profit 
in fiscal year 2005. Diagnostics imaging solutions led growth for the year, driven by new 
products and applications. Sales rose 8%, to EUR 7 .626 billion, and orders were up 6% year
over-year, to EUR 8.641 billion. Siemens ' unique MRI features include integrated panoramic 
array (IPA) coil design, and Tim (Total Imaging Matrix) technology. All of Siemens' imaging 
systems share a common user interface and workflow enhancement features . In 2004 the 
Siemens ' MRI market share in the US totaled 27%, the 2006 market share in Europe was 
36.5%. (IMV, 2004; MDBuyline, 2006; MRG, 2006) 

GE Healthcare 
GE Healthcare is part of the GE industrial conglomerate and belongs to the worldwide largest 
companies. The conglomerate GE is involved in a range of product businesses worldwide 
from aerospace and electric generators to medica! equipment, all relying heavily on 
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engineering skills. GE Healthcare's revenues increased 13% to EUR 12.1 billion in 2005 as 
higher volume (EUR 1.7 billion), including EUR 0.6 billion from the Amersham acquisition 
in the second quarter of 2004. GE's MRI strength is its wide range of products that fit users' 
needs and cost constraints from dedicated extremity to 3.0T. With GE's announcement and 
delivery of High Definition (HD) MR imaging, the company developed a combination of 
hardware and advanced applications to address multiple levels of imaging capabilities. In 
2004 the GE's MRI market share in the US reached 45%, compared to 33.5% 2006 market 
share in Europe. (MDBuyline, 2006; IMV, 2004; MRG, 2006) 

1.2.3 Challenges for Philips MR 
Given the MRI market information and the short overview of the competition in the overall 
MRI market, some main challenges for Philips MR for the nearby future can be derived. 
These challenges will be mentioned and discussed below. 

• Being a major player in all substantial markets offering innovative and cost effective 
solutions of high clinical value 

• Not only growing in volumes, but maintaining profit level as well 
• Growing in a replacement market in the developed countries 
• Developing low-cost solutions for the emerging countries 
• Staying ahead of competition by leading product innovation in the scanner and its various 

components 
• Delivering Panorama 1.0 Tina declining market segment (open declining, Panorama 1.0 

T must go up) 

1.2.4 Scientific Implications and Relevance 
Besides the goal to deliver a solution that counters Philips MR's problem, due to its design, 
this research may have some implications for marketing science as well. The implications 
follow from the combination of existing customer value literature developing a customer 
value analysis framework. This framework is capable of analyzing customer value and its 
high level of abstraction enables the opportunity to apply the framework in different 
circumstances, both scientific and practical contexts. This two-fold applicability and its 
scientific foundations indicate the scientific importance of the research. 
Furthermore, the research is relevant to the subjects of research that are conducted in the 
Organisation Science and Marketing group (OSM) lately. The OSM group is part of the 
faculty Technology Management of the Eindhoven University of Technology. The OSM 
group is active in research, education, and knowledge transfer on topics related to 
organization science and marketing. This particular research is focused on marketing. The 
core-competence of marketing within OSM is to generate and transfer knowledge on the 
design of marketing processes within and beyond organizations. Interaction with customers 
and markets plays an important role. Innovations in the field of marketing and links with 
other fields within the OSM group are researched and published in order to contribute to 
existing literature and science. This research fits extremely well into this context and its 
relevance is emphasized by recent publications by OSM group Professors and Assistant 
Professors. For example Wetzels, Lindgreen, Ruyter, and Wouters (2005) contributed to a 
chapter on the effect of corporate image and service delivery on customer evaluative 
judgments in service organizations, also considering the perception of a value element by the 
customer. Also the related article Lindgreen and Wynstra (2005) published in Industrial 
Marketing Management, concerning the value in business market and its antecedents and 
perspectives, indicates the relevance of this research for the OSM group. 
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1.3 RESEARCH PROBLEM 

This research addresses a certain research problem. 
To develop a solution to counter the problem, the 
regulative cycle by Van Strien (1975) is used and 
shown in Figure 1 .4. The first two steps of this 
cycle are to identify a problem-web or a root-cause 
diagram and to define a problem definition for the 
research. In the analysis and diagnosis step this 
approach results in research methods into specific 
knowledge regarding the specifications and 
context of the problem. Validity and reliability are 
important issues in this step. 
In the (re )design and implementation plan step a 
solution, for the specific problem and context, will 
be developed further. The final deliverables of the 
research are the object and realization design. 
These will be implemented and evaluated. lt is 

Evalualion 

1 mJ>lementation 

Design end 
i mplemel'ltation 

pi.al'\ 

PHILIPS 
sense and simplicity 

Analysis and 
dia9nos1s 

important to hold a constant focus during the Figure 1.4: Regulative cycle (Van Strien, 1975) 

project; therefore the initia} problem must be 
verified by analyzing the main causes mentioned in paragraph 1.3.3. Finally, the definite 
problem definition must be detailed enough to prevent a wide scope and to make sure the 
diagnosis is focused . Important from this perspective is that the initia} problem Philips MR 
first proposed, will be analyzed and verified, in order to make sure that a solution will be 
developed for the real problem and not fora perception problem only. 

1.3.1 Initial Problem 
Philips MR' s initia} problem can be derived from several issues proposed by Philips MR 
during the preparation and background of the research mentioned in paragraph 1.2. These 
issues are: 

• Philips MR sometimes experience problems convincing the potential customers of the 
'value ' of its products, mainly the Panorama 1.0 T 

• Due to the different regions and type of customers the market may be regarded as heavily 
segmented. The diversity of customer segments complicate the value delivery process 

• MRI scanners are very expensive and complex products. This makes the buying process 
of the customers fuzzy and difficult to understand what benefits customers actually value 

The initia} problem that forms the basis for the research was that Philips MR wanted to know 
better if the sales price of their MRI scanners (Panorama 1.0 Tin particular) matched with the 
amount of value that is perceived by the customer. 

1.3.2 Research Problem Verification 
In order to verify the initia} problem proposed by Philips MR, 15 involved Portfolio 
Managers, Product Managers, and MR Marketing Directors have been interviewed in the 
observation phase of the research. The complete list of interviewed managers and the 
interview format can respectively be seen in Appendices 6 and 7. 

Interviewing the involved employees gained several insights in the structure of the marketing 
department. Also the potential problems, issues and questions have been discussed 
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extensively in the interviews. Important quotes in the perspective of the verification and 
adaptation of the initially stated problem will be mentioned and shortly illustrated below. 

" ... not enough structured information about the customers preferences" 
Indicates that even if there is information about the customers' preferences, this 
information will not be structured enough. 

" ... the current value proposition of the Panorama 1. 0 T could be outdated. The time-to
market has been langer than expected and we do not exactly know if it still meets the 
customers needs. " 
Observes the need to determine whether the original value proposition is still up-to-date. 
lt is therefore important to gain information about the value elements the customer 
distinguishes. 

"Marketing and selling is, or should be, different in every country or culture. Culture is 
extremely important in the medica/ world. " 
Expresses the need for a method that is flexible enough to use in different countries or 
regions with different types of customers. 

" ... the customer thinks the Siemens scanner offers the same functionality as bath Philips 
systems, which is not true. " 
Shows clearly that the customer perceives value differently than Philips MR does. What 
the value elements of the customer are remains the main question. 

"Marketing is naw taking over the roadmappingfunction because the strategy is to focus 
more on market-pull, than on technology push innovations. " 
Philips MR's goal is amore market-pull strategy nowadays. Reaching this goal asks good 
information of the value elements the customers consider. 

"] think that the MRI scanner purchase process of a customer contains emotional aspects. 
Although these must not be exaggerated. " 
Shows the uncertainty in what Philips MR thinks what the contribution of some value 
elements is to the total value perception of the customer. 

" ... a system is aften assessed on the benefits it cannot provide; But what should we focus 
on as Philips MR?" 
Indicates the need for a method that is able to identify what customers value. 

"Jt is important to be able to see how the purchasing DMU of the customer wil! be during 
the next 10 years. " 
The 10-year period asks for a method that possesses the flexibility to use over a longer 
period of time, suffering changing organizations. 

"Before a new innovation wil! be deployed it is perhaps more important to see whether 
there is a chance that it wil! be adopted ... " 
Innovations often take a long time and cost a lot of money. Identifying the customer's 
value elements to estimate what is the chance for adoption, can avoid long-term and high
cost innovation efforts. 
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" ... only sales people give the best indication of the number of orders that are driven by 
the needfor [this particular imaging technique]." 
Expresses the need for method that is structured enough to assign the perceived 

"Once a year on the sales meeting, marketing department instructs the sales 
representatives how and what to sell ... " 
This shows that a structured method that identifies the customer value elements could 
provide structural sales targeting information. 

"Knowledge about the customer, gained during a sales process, mostly sticks to the 
involved sales representative. In North-America the personnel turnover is relatively high, 
and together with the representative, this knowledge is lost aften. " 
Losing valuable knowledge about what customers value could (partly) be prevented by a 
structured method to analyze this. 

An issue often occurring in the interviews is the fact that marketing managers indicate that 
Philips MR not exactly knows what the customer wants, however sometimes is argued that it 
is known what customers do not want. A lot of statements also represent the 'I think . .. ' 
thought rather than the 'We know ... ' thought. The interviews identify that the context of 
customer value is larger than simply the fact that Philips MR does not know if their sales 
prices match with the customer's perceived value. This implies the lack of a method to 
analyze customer value. The quotes also clearly indicate that some customer information is 
based on relatively ad-hoc data collection. The gained knowledge about customer value is not 
ambiguously recorded and thus cannot be ambiguously preserved as well. These observations 
ask for a structured method to analyze customer value. Other quotes support that the 
customers' needs are continuously changing and in any case differ among the customer 
segments. These, and the fact that potential customers are subject to organizational changes, 
influence the customer's purchasing process and decision-making unit (DMU) in the next 
decade. Besides structured, the method must be flexible as well, complementing the definite 
problem description. 
Furthermore, these quotes and other important problems and questions, derived from the 
marketing managers interview round, are put in a problem-web first. Other important 
potential problems, derived from desk-research at Philips MR, are used to extend this 
problem-web. Finally the problem-web had been adapted into a structured root-cause diagram 
in order to find out what are the possible (negative) effects of having the problem 
unimproved within Philips MR. To understand the potential implications of having the 
problem around, these will be addressed shortly in the next paragraph. 
To set a certain scope of the research, the causes and effects are divided among the 
Development department, the Sales and Service department, and the Marketing department. 
An overview of the complete root-cause diagram is shown in Appendix 7. 

1.3.3 Research Problem Definition 
Considering the initia} problem verification in paragraph 1.3.2 enables the need for a 
structured and flexible method to analyze customer value. Transforming this into a definite 
research problem, and considering the possible implications for Philips MR as well, gives the 
verified research problem definition: 

In a changing environment, it will be increasingly important to understand the value 
perception of the customers. Philips wants to have a structured and flexible method that 
analyzes the customers' values and that can be applied in both the downstream marketing 
sales targeting process and in upstream marketing. 
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Being able to provide a solution for the given research problem, potential causes are derived 
from the interviewing round. The most important are stated below and will play a role in the 
conducted research. The research design will be discussed in the next paragraph. 

■ The constantly changing and segmented market should be analyzed 
■ More research is needed to understand the customer and its purchasing ( decision-making) 

process better 
■ Customer's value elements may change, as well is their relative importance; These often 

are not approached in a structured and flexible manner 

1.3.4 Possible Implications for Philips MR Remaining the Problem Unimproved 
Important potential implications for Philips MR, if customer value analysis is not analyzed 
structured and flexible manner in the future, head in two directions. On one hand it is very 
valuable for Philips MR to be able to analyze the value perception of customers for products 
that are already on the market. In this way, Philips MR is able to identify improvement for 
sales approaches, gaining more knowledge about what the customers value and assessing 
whether their sales prices are competitive or not. 
On the other hand the knowledge about the value perception of the customer can help Philips 
MR in their long-term development strategy and technology roadmapping. Implementing a 
structured and flexible customer value analysis method, gives Philips MR the opportunity to 
identify now and in the future what customers value (the most) . This means that Philips can 
adjust their development directions and roadmaps to better serve the customers and obtaining 
competitive advantage gaining market share and realizing higher customer retention. 

1.4 RESEARCH DESIGN 

A research design is used to structure the research in order to develop the right solution for 
the research problem and to hold a constant focus during the research. The research design is 
partly based on the regulative cycle of Strien that has already been introduced in Paragraph 
1.3 . The regulative cycle will be combined with the research design approach of Verschuuren 
and Doorewaard (1995) to design the research better structured. 
Verschuuren and Doorewaard (1995) describe the conceptual design of a research, which 
focuses on the overall overview of a research, not on how the research actually is done. The 
way the research is performed will be described in the research methodology in Chapter 3. 
The conceptual design of a research, developed by Verschuuren and Doorewaard (1995) 
consists of four elements : 

1. Research objective - states the reason to do a research 
2. Research model - gives a visualization of the process to reach the research objective 
3. Research questions - detail in concrete questions what to research 
4. Limitations and definition of concepts - state the scope of the research and defines the 

most important concepts 

In the remaining part of this paragraph, each element will be described to give a detailed 
overview of the steps that have to be taken. In the research model all the steps will be placed 
in the steps of the regulative cycle of Van Strien (1975). 
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1.4.1 Research Objective 
The research objective in problem solving research 1s closely related with the research 
problem definition and is defined as follows: 

The objective of the research is to gain insight in the customer's value perception of Philips 
MR's products, services, and company attributes. An important part of this objective is to 
deliver a structured and flexible method that analyzes customers' values and applies this to 
the sales targeting process 

The research objective indicates that the objective also consists of a deliverable that needs to 
be delivered at the end of the research. This and other deliverables will be specified after the 
research questions are formulated in paragraph 1.4.3. 

1.4.2 Research Model 
The research model represents the research design. It combines the regulative cycle of Van 
Strien (1975) and the research design elements of Verschuuren and Doorewaard (1995). The 
most important steps in the research are visualized in the model; relations and influences are 
indicated with arrows. The research model gives a comprehensible overview of how the 
research is designed and structured. 
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1.4.3 Research Questions 
The research questions embrace the remaining part of this research. The questions will be 
answered by performing the research, while in the end particular conclusions will be drawn 
or proposals will be made. The questions are classified per phase of the conceptual research 
design. The corresponding numbers are placed in the research model (Paragraph 1.4.2) to let 
the model be a complete overview. The objective, as stated in Paragraph 1.4.1 , and the main 
causes of the research problem lead to the following research questions: 

Q Phase Question 
01 Analysis 

02 Analysis 

03 Analysis 

04 Design 

05 lmplementation 
and validation 

06 Evaluation 

How can a framework be developed from literature that guidelines the 
analysis of customer value? 

How is the purchasing function of (potential) customers organized and what 
is the level of involvement of the stakeholders? 

What are the different potential value elements the customers may consider 
when buying MR products? 

How can a structured and flexible sales targeting method be designed? 

How should the designed method be used, and how should the method be 
adapted in case this need occurs? 

Which further research areas can be defined after this research? 

Table 1-2: Research Ouestion per Research Phase 

Deliverables 
As concrete deliverables of this research are considered: 

• A customer value analysis framework as basis for the structured sales targeting method 
• Analysis of the customer's purchasing function 
■ Analysis and a list of value elements the Philips MR's customers potentially perceives 
• A structured and flexible method that structures the sales targeting process 
• Implementation plan to understand how to use the method 

Limitations and Definition of Concepts 
All important definitions and terminology can be found in the definition list in Appendix 1. 
These are the definitions of the concepts as used within Philips MR or as used in literature. 
The limitations of the research can be found below: 

• The scope of the inter-subjective problem verification is set to the marketing department 
• Although the method that will be designed should be applicable for other MR products, 

this whole research will be conducted with the Panorama 1.0 T as reference product 
• The research will be restricted to a certain number of customers - details can be found in 

Chapter 3. Practical limitations in this case may considered to be distance, costs, and 
customer relation 

• The design includes an implementation plan for the method that needs to be developed. 
This does not mean that a plan will be developed to create a company wide 
implementation. The plan concerns mainly an explanation of the method so that 
everybody is able to use the method 
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• Since it is very difficult to assign a certain amount of monetary value to the value 
elements the customer perceives, another limitation of the research is that only the 
relative importance of the value elements will be given 

1.5 ÜUTLINE OF THE REPORT 

The outline of the report is represented as a reading instruction in Figure 1.6. The report is 
not strictly a chronological representation of the research. In Chapter 1 an introduction to the 
research is given. This chapter focuses on Philips Medical Systems and its place in the 
organization of Royal Philips Electronics N.V. It further explains the background of this 
research followed by the research problem, the research design and questions. 
Chapter 2 will give a detailed literature review of existing customer value literature to 
develop the Customer Value Analysis Framework. Besides, the customer's purchasing 
process will be considered and a framework is developed. 
Chapter 3 describes the followed research methods. It will be discussed whether this research 
is exploratory or confirmatory and data collection and analyses methods will be considered 
extensively. 
In Chapter 4 the Findings 
of the Diagnosis phase of 
the research will be 
addressed. In the end the 
Customer Value Analysis 
Framework is applied to 
Philips MR. 
In Chapter 5 the findings 
of the Case Study 
Research are discussed 
and the frameworks are 
validated. 
In Chapter 6 a structured 
and flexible Sales 

Q1 : Customer Va lue Analys is Framework 

Q2: Customer"s Purchasing Function 

Q3: Customer Value Elements 

04: Sales Targeting Method 

QS: lmplementatlon and Valldatlon 

Q6: Evaluation and Further Research 

Targeting Method for Figure 1.6: Outline of the report as a reading instruction 
Philips MR will be 
designed, based on the developed frameworks. Chapter 7 draws conclusions to the research 
questions and gives recommendations for Philips MR and further research areas. 
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2 LITERATURE REVIEW 

In this chapter an extensive literature review after customer value will make the fundament 
for the research. The main purposes of this literature review are to develop a literature-based 
Customer Value Analysis Framework and Customer Purchasing Framework. Writing a 
literature review is an intrinsic element of problem solving. (Baker, 2000) From a more 
practical point-of-view this means that the purpose of this literature review is to avoid the 
problems of ignorance and reinvention of what is already known. Another important purpose 
of this review is to create a common understanding of the subject and terminology this 
research deals with. A shared understanding of the concept customer value is indispensable to 
adopt the framework (Woodruff, 1997) and to let this research succeed. The literature review 
is performed mostly using peer-reviewed articles from joumals that are mainly thought-of 
well. Some well-known textbooks, mainly marketing oriented, are used as well. All used 
literature is referred to in the text, and a complete bibliography can be found at the end of the 
report. 
In the first paragraph the term 'value' will be discussed from its origin to how it will be used 
in this research. Subsequently, the meaning of customer value will be considered. In 
paragraph 2.3, two possible perspectives of customer value will be explained, followed by the 
choice for analyzing the customer perspective in business markets in paragraph 2.4. The last 
two paragraphs build heavily upon the first four. Paragraph 2.5 represents the analysis of the 
customer's purchasing process that leads to the Customer Purchasing Framework. Eventually, 
the last paragraph proposes a Customer Value Analysis Framework that needs to be used to 
conduct the remainder of the research and concludes this chapter. 

2.1 INTRODUCTION OF V ALUE 

Studying value in early days meant studying value theory, also called axiology. This is 
derived from ancient Greek axios, 'worthy ', and logos, ' science ' . It means the philosophical 
study of goodness, or value, in the widest sense of these terms. lts significance lies ( 1) in the 
considerable expansion that it has given to the meaning of the term value and (2) in the 
unification that it has provided for the study of a variety of questions, e.g. economie, moral, 
and aesthetic. (Britannica, 2006) The most important types of values, which axiology can be 
divided in, are: human (personal and cultural) values, and economie value. The two types will 
be discussed in this paragraph, placing customer value in the correct value context. 
Each individual has a core of underlying values that contribute to our system. Integrity in the 
application of a 'value ' ensures its continuity. This continuity separates a value from beliefs, 
opinion and ideas. In this context a value ( e.g. truth, equality or greed) is the core from which 
we operate or react. Societies have values that are shared among many of the participants in 
that culture. Individuals' values typically are largely but not entirely in agreement with their 
culture's values and can be grouped into four categories: (1) Ethics (e.g. good, bad, moral), 
(2) Aesthetics ( e.g. beautiful, unbalanced), (3) Doctrinal ( e.g. politica!, ideological), and ( 4) 
Innate/Inbom (e.g. reproduction, survival). A human value system is the ordered and 
prioritized set of values (usually of the ethical and doctrinal categories described above) that 
an individual or society holds . 
Considering the concept of economical value, thinking in monetary terms is most likely to be 
done. That's why it is important to discuss the history of economical theory of value briefly 
in this research. After the industrial era the classica! approach of value by economists has 
been developed first. Adam Smith (1776), David Ricardo (1817), and Karl Marx (1898) have 
been important contributors to this approach. Smith (1776) found value by adding up the 
costs of natural production. According to him, value consisted of three components: labor, 
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rent and profit. Labor is defined as the costs in this context. Ricardo ' s Labor Theory of Value 
( 1817) concludes that lab or and rent are incorporated in his value theory, not contributing to 
the costs as Smith had done. Marx (1898) worked in the framework of Ricardo for the most 
part of his approach and introduced the term Surplus value, the later basis for the economical 
growth concept. After that, in 1926, Piero Saffra wrote an article that formed the basis for a 
value theory framework, which understands economie growth, is flexible, and identifies the 
forces behind the distribution of income. However this value theory has a lot of advantages, it 
is not so transparent and calculations consist of difficult matrix algebra. 
Understanding customer value starts with understanding that marketing originally grew out of 
economics, and that this was motivated by a lack of interest among economists in the details 
of market behavior and functions of the middlemen. (Sheth and Parvatiyar, 2000) Payne and 
Holt ( 1999) argue that the notion of value creation has been implicit in marketing since the 
industrial beginnings. They also noticed that Kotler ( 1972) was one of the pioneers, and that 
he, on broadening the marketing mix concept, stated that the phenomenon value was 
fundamentally linked to exchange. (Kotler, 1972; Sheth and Parvatiyar, 2000) Kotler defined 
transaction as an exchange of values between two parties. He also said that things that have 
value must not be limited to goods, services, and money, but that they include other resources 
as well ( e.g. time, energy). (Kotler, 1972) Furthermore, the early marketing literature on 
consumer (i.e. customer) behavior had its roots in the economie (marginal) theory of value as 
well. (Payne and Holt, 1999; Sheth and Parvatiyar, 2000) Indicating that the customer value 
concept relies heavily on the economical theories of value. 

2.2 CUSTOMER V ALUE 

The following paragraph will describe two important influencing concepts to customer value. 
The main purpose of this paragraph is to create a common understanding of the customer 
value concept and to derive a definition of customer value, which will be used in the 
remainder of this research. First the augmented product concept will be discussed. In 
paragraph 2.2.2 the influence of customer satisfaction to the customer value concept will be 
addressed, completing the consideration of the most important influences on customer value. 
(Payne and Holt, 1999) Gale (1994) argued that customer value would be the way to the 21 st 

century for many researchers and practitioners. Paragraph 2.2.3 will describe customer value 
and definitions of main contributors to customer value literature, in order to create common 
terminology to use in this research. 

2.2.1 Augmented Product Concept 
The augmented product concept is originally developed by Levitt (1969) and is based on his 
early work. According to Levitt's work, marketers need to think in products that exist of 
multiple 'value adding ' levels. Lindgreen and Wynstra (2005) quote Levitt's (1969) article in 
which he says that competition is not about what companies produce in their factories, but 
what extras they do to provide augmented and unexpected value for the customer. In 1983 
Levitt suggested that a market offering consists of four of these 'value adding' levels: core or 
generic product, expected product, augmented product and potential product. The core or 
generic product is the basic physical product. The expected product is the core product with 
the minimal purchase conditions. The augmented 'value adding ' level is the level in which a 
firm can offer something different or better than a competitor can. Finally the fourth level, the 
potential product, is the level, which enhances the augmentations and transformations a 
product might undergo in the future. (Ravald and Grönroos, 1996) 
Levitt ' s work influenced a lot of value research and was key in identifying that customers 
may value some attributes of a product that lie beyond the core product. (Lindgreen and 
Wynstra, 2005) The augmented product concept is also useful to reconcile traditional 

Literature Review 16 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medical Systems I Magnetic Resonance sense and simplicity 

marketer's view on a product or service versus the traditional customer's view on a product 
or service. Marketers traditionally saw a product existing of various inputs and processes 
needed to produce it, while customers see products in terms of solutions and supporting 
benefits. (Payne and Holt, 2001) This recognition by marketers has been one of the motives 
for further research after what customers value and has been of great importance for the 
development of the customer value concept. 

2.2.2 Customer Satisfaction 
Researchers and practitioners have already researched the field of customer satisfaction for 
many years. (Payne and Holt, 1999) Customer satisfaction seems to be a very obvious term in 
customer value perspective. To understand the influence customer satisfaction has had on the 
development of the customer value concept, its origin will be discussed in this paragraph. 

Quality as a Predecessor of Satisfaction 
While discussing conceptual models of service quality, Parasuraman, Zeithaml and Berry 
( 1985; Zeithaml, 1988) touched the area of satisfaction by proposing levels of service quality 
that would be, either satisfactory for the customer or for example totally unacceptable. On the 
other hand they hadn't been the first to write about satisfaction of the customers. Rust and 
Zahorik (1993) argue that in the early 1980s several authors (e.g. Oliver, 1980) already wrote 
about the measurement of satisfaction. The similarity they all had, was the fact that they all 
defined satisfaction depending on a comparative judgment against some standards which 
depends upon disconfirmation and expectations. (Rust and Zahorik, 1993) Due to several 
quality-modeling articles (Parasuraman, Zeithaml and Berry, 1985) quality is supposed to 
precede customer satisfaction terminology in research. (Ravald and Grönroos, 1996) 

Customer Loyalty and Retention 
Heskett, Sasser and Schlesinger ( 1997) re gard customer satisfaction to be one of the most 
important criteria for customer loyalty and retention. When the effects of measuring customer 
satisfaction, and furthermore trying to obtain higher customer satisfaction scores, didn't lead 
to less customer defection, companies started research after the relation between customer 
satisfaction and customer loyalty. (Gale, 1994) Reichheld and Sasser (1990) indicated the 
importance of retaining customers instead of defection. They say that the initial costs of 
attracting and establishing these customers have already been made. In addition, the company 
knows them already and is able to serve them more efficiently. Due to these aspects 
companies can boost profits by almost 100% by retaining just 5% more of their customers. 
Supporting this approach, Rust and Zahorik (1993) add the customer satisfaction principle in 
common market share growth theories. The largest issue researchers had to cope with was to 
actually make the step from customer satisfaction to loyalty and retention. This will be 
explained in the next section. 

Customer Value in Between 
Models of customer satisfaction, and customer retention and loyalty, have focused on the 
benefits of using a product or a service so far. These models ignored the 'sacrifices' 
customers have to make. lnclusion of the customer value principle overcomes this. (Patterson 
and Spreng, 1997) The same issue has been brought up by Ravald and Grönroos (1996) 
conceming the widely accepted quality models. They argued that the effect of the customer's 
perceived price and costs are not explicitly included in the customer's judgment of quality. 
This is where value enters the stage to bridge the gap. Gale (1994) identified that companies 
with higher retention rates performed better on aspects the customer values the most and 
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concluded that companies have to focus on all variables the customer values. Also in the field 
of quality they recognized a large gap between 
quality and loyalty. Parasuraman and Grewal 
(2000) tried to implement the sacrifices a 
customer has to make for a product or service in 
their approach as well. In their further research 
they have been weighting several sub aspects to 
further detail their model. In this review a more 
abstract level of their model will be used to 
determine the place of value. In Figure 2.1 the 
place of customer value among existing 
literature has been determined. The model is 
derived from Parasuraman and Grewal (2000) 
and is adapted according the writings of the 
authors mentioned in this paragraph. 

2.2.3 Customer Value Definition 

Service 
Quallty 

Product 
Quality 

Customer satisfaction 

Custorner's 
sacrlfices 

Customer 
value 

concept 

Customer 
Retention 

and Loya lty 

Figure 2.1: Place of customer value (Adapted 
trom Parasuraman and Grewal (2000) 

In paragraph 2.1 it has been explained the customer value concept exists among other value 
concepts. It has been explained as well that there is some overlap between human value(s), 
economical value and customer value. Customer value takes the perspective of a company's 
customers. It considers their needs and what they believe they get from buying one of the 
company's products or services. (Woodruff, 1997) Most of the writings about customer value 
start defining what customer value actually is. A selection of definitions from several 
influencing customer value writers has been selected and is discussed below. 

Value is the consumer's overall assessment of the utility of a product based on 
perceptions ofwhat is received and what is given. (Zeithaml, 1988, p.14) 

Customer value is market perceived quality adjusted for the relative price of your product. 
(Gale, 1994) 

By customer value, we mean the emotional bond established between a customer and a 
producer after the customer has used a salient product or service produced by that 
supplier and found the product to provide an added value. (Butz and Goodstein, 1996, 
p.63) 

Customer value is a customer' s perceived preference for and evaluation of those product 
attributes, attribute performances, and consequences arising from use that facilitate ( or 
block) achieving the customer's goals and purposes in use situations. (Woodruff, 1997, 
p.142) 

Value in business markets is the worth in monetary terms of the technica}, economie, 
service, and social benefits a customer company receives in exchange for the price it pays 
fora market offering. (Anderson and Narus, 1998, p.54) 

Value reflects the owner( s )' /buy er( s )' desire to obtain an product (N eap and Celik, 1999, 
p.181) 

Parasuraman (1997) endorsed Woodruffs (1997) developments of the customer value 
concept towards the recognition of several levels of abstraction in the perception of value by 
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the customer. On the other hand Butz and Goodstein ( 1996) speak about an emotional bond 
between the customer and producer and head with this definition towards the development of 
relationship value theories, which have been addressed in paragraph 2.2.2. Other important 
aspects arising in one or more of the above stated definitions and related articles will be 
mentioned below. F or example Anderson and N arus ( 1998) speak explicitly about monetary 
terms in their definition. They also add in their later book that competitors and next best 
altematives (i.e. external factors) of the delivered product or service have important 
influence on customer value. (Anderson and Narus, 1999) Neap and Celik (1999) on the other 
hand explicitly introduce the subjective aspects of the value of a product or service, while 
Zeithaml ( 1988) states that the sacrifice customers make to get products or services can 
extend beyond money to include investments of time and effort. What has been recognized 
as important as well is the fact that Woodruff ( 1997) identified not only the satisfying 
valuation part, but also identified value blocks (i.e. dissatisfiers). Combining the above
mentioned definitions and its remarks, give the following definition of customer value: 

Customer value is the worth in monetary terms of all value adding-and-blocking elements 
(and their levels of abstraction) of the market offering to the customer in exchange for the 
price, time and effort the customer invests, given by the subjective aspects of the customer 
that can be influenced by extemal factors . 

Eventually a lot of the above mentioned writers agree that companies should design value
creating process that increase customers ' benefits and/or decrease the sacrifices they have to 
make. ( e.g. Anderson and Narus, 1998; Lindgreen and Wynstra, 2005) Since the late 1990s it 
has also widely been adopted that it is needed to understand better the customer' s perception 
of value. This will be explained later in this review in paragraph 2.3 .2. 

2.3 PERSPECTIVES ON CUSTOMER V ALUE 

In order to explain the difference between Philips MR' s and the customer's perspective on 
customer value, this paragraph will discuss the two perspectives on customer value. This 
comparison of value OF the customer, and value FOR the customer, leads to the choice for 
using either one of them in the remainder of the research. First, the customer lifetime value 
from the Philips MR perspective will be considered and in Paragraph 2.3.2 the customer 
value perception by the customer is explained in order to clarify the definition. 

2.3.1 The Value of the Customer for Philips MR 
The customer lifetime value is the net 
present value of the customer for Philips 
MR. This value represents the cash flow the 
customer generates at Philips MR during the 
whole life of the relationship. The cash flow 
is often low or even negative at the 
beginning of the relationship. This is 
because a company must acquire the 
customer and needs to invest in the 
relationship to get to know the customer. 
Over the years the value of the customer will 
grow. After the acquisition (which obviously 

Impact of a 5% lncrease in Retention Rate on 
Customer NPV 

costs money and effort) of the customer, a Figure 2.2: lncrease CLV per industry with +5% retention rates 
base profit will be made followed by 
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increasing profits due to the referrals, increased spend and the fact that 'old' customers are 
often less price conscious. (Reichheld, 1996) The most important influence factor on the 
customer lifetime value is the retention rate, (e .g. Doyle, 2000; Reichheld and Sasser, 1990) 
already described in paragraph 2.2.2. Figure 2.2, derived from Reichheld (1996) shows how 
much the customer lifetime value can grow in certain industries when retention rates are only 
5% higher. To achieve this profit growth, it is needed to have a good understanding of the 
customer' s purchasing cycle that, in an iterated context, may be regarded as the customer 
lifecycle. (See paragraph 2.5) The customer lifecycle has taken a central role in marketing 
strategy nowadays, compared to the product lifecycle in the past. From the company' s 
perspective, the customer lifecycle may be regarded as the series of transactions between the 
company and its customer over the entire time period (i.e. the whole life of the relationship) 
the company remains in business with the customer. (Jain and Singh, 2002) To use the value 
of the customer in marketing strategy, it is important to be able to calculate the customer 
lifetime value correctly and to select customers that have to be acquired and/or need 
investment in their relationships . 

Calculating Customer Lifetime Value 
Calculating customer lifetime value means that all revenues and costs pertammg to a 
customer relationship must be assessed. This is a challenging job for four reasons: (1) 
Standard accounting does not allow for allocating costs to specific customer relationships, (2) 
Only monetary benefits of customer relationships are considered, (3) Revenues and costs 
differ over time, and (4) Cash flows depend on the point of time and have different risk 
levels. (Stahl, Matzler and Hinterhuber, 2003) Ryals and Knox (2005) argue that risk 
assessment need to be included 
in customer lifetime value 
calculations in order to achieve 
more accurate calculations. 
This forces companies to look 
at the product portfolio of the 
customer in order to optimize 
their customer lifetime value 
strategy. In paragraph 2.3.1 
Reichheld ' s ( 1996) 
components of 
lifetime value 
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have been 
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discussed, these resemble to the Figure 2.3: The four components of CLV (Stahl , Matzler and 
four components of customer Hinterhuber (2003) 

lifetime value Stahl, Matzler 
and Hinterhuber (2003) considered. The difference is that they do not calculate the fact that 
'old ' customers are less conscious about the price they pay. The components in this model 
will be adopted as the components needed for calculating customer lifetime value accurately. 
See Figure 2.3. 

Selecting Customers 
The importance of customer lifetime value lies not only in just knowing how profitable and 
unprofitable customers are. Like it has been discussed above, investments needed in the 
relationship can be determined with the gained knowledge. At the moment a lot of companies 
assume that the companies with the highest sales volume are the most profitable customers 
and believe in the Pareto Rule. This means that they assume that 20% of their customers 
represent about 80% of the profits and visa versa. The problem is that companies usually 
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measure this with sales volume as a basis and make therefore often the mistake not to 
calculate actual costs invested in the relationship. However, it is true that most profit will be 
made by a small number of customers. Doyle (2000) suggests that companies must select 
only the (potential) customers who will have a high lifetime value. He proposes four criteria 
to use during the selection process derived from Whitney (1996). A company must seek for 
customers who have strategie importance, customer significance, customer profitability, and 
the loyalty coefficient ( customers that are actually interested in long-term relationships ). 
Given the above stated issues and the customer selection criteria, it can be concluded that 
understanding the customer lifetime value profitability and unprofitability of different 
customers (segments) will enable organizations to focus on the profitable customers and 
customer segments. (Payne and holt, 1999) 

2.3.2 Value Perceived by the Customer 
Customer value and perceived customer value are often being used confusedly. Although the 
confusion will appear rarely for the advanced reader, it is useful to explain the difference. 
Porter (1985) already discussed the value perception of buyers. He distinguished explicitly 
the differences in perception before using the product and after using the product. Buyers can 
identify too much value on one hand and too little value on the other hand when buying a 
product. Often the buyer will notice this after he starts using the product or service. And even 
then it is sometimes impossible to assess the value correctly. Zeithaml (1988) adds that the 
perception of the value of a certain product or service depends on the frame of reference in 
which the consumer is making an evaluation. This can be placed in line with the recognition 
of Anderson and Narus (1998) that extemal factors influence customer value and with the 
fact that perceived customer value is a relative judgment (Sinha and DeSarbo, 1998) 
Speaking about perceived customer value in relation to customer value, it is important to 
understand that the perception of customer value will be different for almost every customer 
(segment). Sinha and DeSarbo (1998) argue that perceived customer value is a 
multidimensional construct and therefore need to be investigated per customer segment and 
product (type). To be able to understand perceived customer value, the customer's value 
chain needs to be known by the vendor. (Ravald and Grönroos, 1996) When considering 
perceived customer value, it is also needed to consider the trade-off between the perceived 
benefits and the perceived sacrifices. (e.g. Zeithaml, 1988; Ravald and Grönroos, 1996) 
Another important aspect of perceived customer value is the link between the expectations 
the customer has and the customer value that has actually been perceived. The management 
of customer' s expectations is significant in order to create the right perception of value with 
the customer. The perception of value of one product or service with one customer (segment) 
can also change over time. Flint, Woodruff and Gardial (2002) describe in their article the 
influence of extemal factors (e.g. competition, image). 
The definition of customer value that has been addressed in paragraph 2.2.3 must be 
extended. The definition of customer value perceived by the customer that will be used in the 
remainder of this research will be: 

[Perceived] customer value is the perceived worth in monetary terms of all value adding
and-blocking attributes (and their levels of abstraction) of the market offering to the 
customer in exchange for the perceived price, time and effort the customer invests, given by 
the subjective aspects of the customer that can be influenced by extemal factors . 

Discussing customer value in the remaining part of the research will always describe the 
concept customer value perception (i.e. the value FOR the customer). This means that, 
although the customer lifetime value concept may be valuable for Philips MR, this research 
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will focus on the customers' perception of the value that Philips MR provides with their 
products and services. 

2.4 CUSTOMER V ALUE IN B2B2C ENVIRONMENT 
Because this research further will focus on customer value perception, the customer will have 
a centra! role in this paragraph. Discussing Philips MR's relation with the customers and 
patients will body the consideration. 
Most companies are active in a blend of business-to-business (B2B) and business-to
consumer (B2C) markets. Normally these two categories are not two concrete bins where you 
can put in all the company's customers. (Gummesson, 2004) In the case of Philips MR it is 
allowed to say that Philips MR delivers its products only in a business-to-business market. In 
theory it would be possible for consumers to buy an MR scanner, but in the light of this 
research this exception will be disregarded. In paragraph 2.4.2, value in business markets will 
be discussed and important differences with consumer markets will be recognized. 
Subsequently, Philips MR's customers may be regarded as active players in a business-to
consumer market. Some customers may have contracts with other organizations, but in the 
end it is always a human being that needs to undergo a diagnosis, the patient. In literature the 
assumption that patients are consumers has already been a subject for discussion. Some 
writers have criticized the use of the term consumer, because they argued that the link with 
the commercial world would be too strong. In the perspective of this research the term 
consumer emphasizes the 'new' professional-patient relationship. The patient not being 
powerless and dependent, but critica! and demanding like a consumer should be. 
This market can be seen as a sort of an 'open ' relationship triangle. Regarding Philips MR's 
business-to-business focus mentioned above, it is 
rather unusual that Philips MR also partly focuses 
its marketing activities on the patients. This has to 
do with one part of Philips ' mission statement, 
which is producing equipment that is 'designed 
around you'. This part of the mission statement is 
both focused on the customer and thus the 
customer's customer (i.e. patient), and is part of 
the branding strategy. Philips MR does not deliver 
products to the patients, but tries to influence the 
patients to make them visit healthcare institutions 
that make use of Philips MR products. Figure 2.4 
shows the closed B2B2C healthcare triangle from 
a Philips MR perspective, displaying not only the 
relationships between Philips MR, its customers, Figure 2.4: B2B2C Healthcare triangle 

and the patients of the customers, but also the 
direct relationship between Philips MR and patients of their customers. The influences on this 
triangle are put in the model as well and are regarded as important factors that need to be 
understood to understand the relations of the actors in the triangle. The next paragraph will 
discuss the business-to-consumer relation the healthcare institutions have with their patients. 
Paragraph 2.4.2 will consider customer value in business market. 

2.4.1 Customers-to-Patients; The B2C Side of the Triangle 
The customers of Philips MR are obviously delivering their services and products to their 
patients and are therefore players in a business-to-consumer market (see the introduction of 
this paragraph). Companies who are active in consumer markets count their customers in 
thousands and millions. (Doyle, 2000) In healthcare, most institutions (e.g. hospitals) have 
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thousands of patients. Most of them choose healthcare institutions on geographical 
considerations, but this bas been changing the last decade. Healthcare institutions are 
influenced in their behavior towards their patients by several changes in healthcare industry. 
The most important are that: (1) healthcare is one of the fastest growing sectors in service 
industry, (2) the relaxed regulatory environment combined with oversupply that bas led to 
competitive pressure, and (3) the consumers are more and better informed and expectations 
have grown. (Gates, McDaniel and Braunsberger, 2000) 
Sitzia and Wood (1997) argue that as a consequence of the pressured healthcare budgets, the 
consumers of healthcare have become more critica! on the healthcare that is provided. They 
now organize and claim rights in the planning and evaluation of health services. Formerly, in 
the United States the healthcare institutions just had to contract large employers to deliver 
healthcare to all the employees of the company. Doing so assured the healthcare institutions 
of a profitable amount of patients. Since the healthcare industry bas changed and patients are 
free to choose for the institution they prefer, the healthcare institutions were faced with a 
marketing problem: How to attract patients? The first commonly adapted healthcare 
institution strategy to attract customers was the focus strategy. Just like production 
companies, they wanted to focus on the things they were good at. This changed many 
healthcare institutions into healthcare service providers, unable to serve all patients. 
Apparently this worked not as good as it supposed to, because nowadays this approach is 
changing again. A lot of healthcare institutions are not focusing on core-competences 
anymore, but are adapting the 'how to serve all' strategy now. (Gershon, 2003) At the same 
time, they have finally understood that they need to understand needs of customers (i.e. 
patients) to survive in a highly competitive market. (Gates, McDaniel and Braunsberger, 
2000) 
Patient satisfaction is a very important perspective in this newly adapted strategy of 
healthcare institutions. In literature this subject bas already been recognized fora long time. 
In 1978, Wooley, Kane, Hughes, and Wright define that patient satisfaction consists of four 
elements: (1) satisfaction with outcome, (2) continuity of care, (3) patient expectations, and 
(4) doctor-patient communications. Sitzia and Wood (1997) adapted amore detailed list of 
patient satisfaction elements from Ware, Snyder, Wright and Davies, (1983). These will be 
discussed below: 

■ interpersonal manner - provider interaction with the patient 
■ technica! quality of care - competence of providers conform high standards 
■ accessibility/convenience - factors conceming arrangements for medica! care 
■ finances - factors involved in paying for medica! care 
■ efficacy/outcomes of care - the results of services provided 
■ continuity of care - constancy in provider or location of care 
■ physical environment - features of setting in which care is delivered 
■ availability - presence of medica! care resources 

Because these patient satisfaction elements are used a lot in later research after patient 
satisfaction, these can be regarded as an established framework, classifying patient 
satisfaction. However the relative importance of the patient satisfaction elements is of great 
importance to healthcare institutions, little empirica! data about this subject bas been 
published. lt is therefore hard to draw a conclusion on that, although most researchers agree 
that patient-doctor relations are the most important patient satisfaction element. (Sitzia and 
Wood, 1997) To give an example of a research after patient satisfaction, the research of 
Otani, Kurz, Harris and Byme (2005) identified the underlying aspects of each healthcare 
experience attribute. The attributes they have defined in this research are access, physician 
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care, and staff care, all part of Ware's (1983) 'interpersonal manner' patient satisfaction 
element. Even though the detailed approach of this level is not so important to Philips MR, 
such an approach can also be used to identify the attributes that contribute to the overall 
healthcare experience of the patient being of importance for Philips MR. However, before 
starting such a research, it is important to create understanding of the relative importance of 
the value elements, the customers recognize. Therefore this will be addressed later in the 
research. 

2.4.2 Customer Value in Business Markets; The B2B Side of the Triangle 
Until the late 1990s, the value concept in business-to-business markets has often been 
neglected by a lot of companies and was left to other disciplines, e.g. engineering, or 
production management. (Ulaga and Chacour, 2001) Not very unusual, because when 
speaking about customer value, often is thought about companies delivering their product or 
service to end-customers, i.e. consumers. Since Philips MR delivers its products and services 
to other institutions and companies, it is important to create a common understanding of 
customer value in business markets; enabling the possibility to analyze, create and deliver 
customer value. (Anderson and Narus, 1998) 
In a business-to-business market, trading takes place among companies. (Kotler, 2005) 
Examples of company categories are: the government ( e.g. the Ministry of Justice ), 
institutions (e.g. hospitals, the army) and other bodies, agencies and organizations (e.g. the 
Airport Authority). Anderson and Narus (1999) say that it is very important to recognize 
these organizations as customers. 
In 1980, Peter Drucker already defined marketing as knowing what the customer values. 
However in business marketing practices the customer value concept didn 't emerge quickly 
after his statement. In the late 1990s companies recognized that advancements in marketing 
processes and marketing relationships were needed to use the customer value concept for 
competitive advantage. (Anderson and Narus, 1999) This is one of the reasons that there has 
been a resurgence of interest in the customer value concept. Another reason is that especially 
in business markets companies rely on products and services they buy from suppliers to 
improve their own market offering. (Ulaga, 2001) Other important differences between 
consumer markets and business markets are that with companies who are active in business
to-business markets sometimes a small number of customers accounts for a high percentage 
of the supplier's profits. Customers then have greater bargaining power and usually deal with 
the company directly. Companies thus need a more detailed knowledge about their 
customers. Also customers' purchasing organizations become more and more professional, 
because they need more efficient supply chains. For all these reasons business marketing may 
be called more sophisticated than consumer marketing. Business marketers really do know 
their individual customers or customer groups, while consumer marketing depends more on 
mass marketing distributing their products and services through channels. (Doyle, 2000) 
Because customers' purchasing organizations must act more professional, they become more 
complex as well. (Anderson and Narus, 1999) Although a household may also be regarded as 
an organization (i.e. it often is not the same person who orders, pays, buys, and consumes the 
products (Gummesson, 2004)), purchasing in business markets is from a whole different 
level. To understand customers' value perception in business markets correctly, the 
purchasing process and level-of-involvement of different stakeholders in this process need to 
be examined. (Anderson and Narus, 1999) The next paragraph will describe the customer 
purchasing process in healthcare institutions. 
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2.5 CUSTOMER'S PURCHASING FUNCTION 

This paragraph deals with the customer's purchasing function. First the customers purchasing 
cycle and use cycle will be discussed in the light of the definition of customer value. Next, 
the research is set to a certain scope and in the last section the purchasing process and the 
decision-making unit in this process will be discussed. 

2.5.1 The Customer's Purchasing Cycle 
Considering all types and segments of potential customers two main types quickly are 
considered. On one hand there are new customers, who have never bought from Philips MR 
so far. The other type consists of the customers that have already bought Philips MR 
products. Despite this distinction among 
the potential customers, every customer 
that actually purchases from Philips MR, 
experiences the same phases in the 
purchasing process. Vandermerwe 
(1993) for example has developed the 
customer's activity cycle concept. This 
concept is a representation (See Figure 
2.5 of all purchasing phases a customer 
goes through. She says that delivering 

111 ' 

• 
customer value depends on how well the Figure 2.5: Customer Activity Cycle (Vandermerwe, 1993) 

company provides solutions in every 
phase of the customer activity cycle. Studying the customer activity cycle concept shows that 
it is not directly applicable to both potential and existing customers. Considering potential 
customers the post-purchase phase didn 't occur yet at the moment of purchase, and the pre
purchase phase will be different and therefore not useful, when approaching all customers in 
the same way. This research is limited to the analysis at the moment of purchase; the 
purchase phase only. But despite the research is limited to the purchase phase, the framework 
that will be developed for scientific implications is abstract enough to apply in the other 
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Figure 2.6: Philips MR Customer Touchpoint Wheel 
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phases as well. The customer touch point 
wheel (Figure 2.6) developed by Philips 
marketers identifies the same purchasing 
phases, calling it experiences, and 
divides these into several customer touch 
points. Although this research is limited 
to the purchase phase, other touch points 
can indirectly influence the decision of 
the potential customer and need to be 
analyzed in the remainder of the research 
as well. Competitors, colleagues, 
independent market research agencies, 
and specialist literature can for example 
provide information to potential 
customers. However the purchase phase 
bas been represented here as being only 
one phase, it can be divided among 
different stages within the purchasing 
process. Polley and Shanklin (1993) 
derived a five stage business-to-business 
purchasing process from W ebster and 
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Wind (1972) and discussed this in a healthcare environment. The five stages Webster and 
Wind (1972) suggest are: 

1. identification of need 
2. establishing objectives and specifications 
3. identifying buying altematives available in the marketplace 
4. evaluating buying actions by comparing product specifications to sellers ' product 

attributes 
5. selecting the winning vendor 

These stages are generic to all customers (i.e. new and existing) and will be used to divide the 
purchasing phase of the customer in the remainder of the research. In the next paragraph 
(2.5.2), when the purchasing process of the customer will be considered, these stages will be 
discussed extensively. 

2.5.2 The Customer's Purchasing Decision Making Unit 
According to Anderson and Narus (1999) the actual buyer of the customer (i.e. the person 
that really buys) often has little input conceming what to buy. The purchasing function in 
business markets has three main objectives: (1) Obtain the best deal in terms of price, quality, 
and availability from suppliers, (2) Maximize power over suppliers, and (3) Avoid risk where 
possible. 
In healthcare institutions that are (potential) customers of Philips MR, this often is organized 
slightly different and depends on the customer segment the institution will belong to . In this 
paragraph a more general view on the purchasing decision making unit in healthcare 
institutions will be given. Later in this research this will be done per customer segment. 
However speaking about 'purchasing decision making unit' it is important to distinguish the 
management in healthcare institutions, the purchasing function, and the overlap between the 
two. 
The management in healthcare institutions has been changing a lot the last decade. 
Traditionally a hospita! consisted of doctors and nurses, having their managing 
responsibilities and budgets within their own field of practice. 
Since the margins are under pressure, and healthcare institutions need to have more adequate 
(financial) management, healthcare institutions are nowadays staffed by two kinds of 
managers. The first kind is the clinical healthcare professional who works out of the goals, 
grounded in his own practice. The other is the professional manager who leads and 
administers people, places and things. (Crago, 2002) Clinicians tend to focus more on direct 
patient care, but because the pressure on healthcare institutions to provide higher quality 
healthcare services at lower costs is rising, (Crago, 2002) the purchasing function is 
becoming more and more important in healthcare institutions. This is an important reason 
why management of hospitals is changing nowadays. Because a lot of clinicians become 
manager some day, it is extremely important to take account for their managing and 
administering practices. (Crago, 2002) Because of this change in healthcare institution 
management and the fact that purchasing MRI technology is rarely the decision of a single 
individual the structure of the decision-making unit needs to be carefully understood. 
Laczniak (1979) used the five stages of the buying process, identified in paragraph 2.5, to 
identify the involvement of the different hospita! specialists and groups at the different stages 
of the buying process. This is shown in Table 2-1 and Table 2-2. 
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Table 2-1 : lnvolvement of hospita! specialists 
in the buying process 

Table 2-2: lnvolvement of buying roles in the 
buying process 

Using other studies, Doyle (2000) identifies seven buyer roles m a business-to-business 
organization. These are 1mtrntors, users, influencers, deciders, approvers, buyers, and 
gatekeepers. It is important to understand these roles, because they all want different things 
from the supplier. In Paragraph 4.6 these roles will further be discussed. The objective is to 
assign roles to a certain hospita! specialist per customer segment and to identify in which 
stage of the buying process they are involved. 
Polley and Shanklin (1993) also use the model from Laczniak (1979) to show the level of 
involvement in the different stages of the purchasing process, recognizing the following types 
of hospita! specialists : physicians, nursing administrators, technicians, administration, 
purchasing and engineering. 
Friedman, Goes and Orr (2000) identified that the acquisition of new technology in 
healthcare institutions (e.g. MRI technology) is one of the most important decisions a 
healthcare institution executive makes. They argue that not only the high initia! costs, but also 
the potential plant modifications, staff requirements, and maintenance costs must be 
considered before this new technology will be acquired. The research determined the relative 
role of several decision makers in the new technology acquisition process. The outcome 
indicated that physicians and CEO' s had much greater influence on acquisition decisions than 
other decision makers did. Six decision-influencing factors followed after the research: 
(Friedman, Goes and Orr, 2000) 

■ 

■ 

■ 

■ 

■ 

■ 

competitive pressure from other hospitals of revenue 
competitive pressure from hospitals adopting the same technology 
desire to offer state-of-the-art technology to physicians 
anticipation of increasing government regulations 
use of the technology as an incentive to attract new physicians 
response to case mix demands 

By acquiring new technology, in healthcare institutions it is likely that more than one 
physician is involved in the buying process. It is important to understand the inter-relational 
roles of these physicians in the buying process. Within the same department and thus the 
working field of doctors and nurses this can be called inter-professionally. Talking about 
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physicians from different medical specialties it 
can be called intra-professionally. (Fitzgerald 
and Dufour, 1998) 
Last but not least, to understand the purchasing 
decision making unit it is important to know 
what the strategy of the particular healthcare 
institution is. Healthcare institutions adopt new 
strategies that can heavily influence industrial 
suppliers. Decision makers in healthcare 
institutions are implementing a wide variety of 
strategie initiatives with several objectives, like 
cost reduction, quality improvement, critical 
pathways, accreditation demands, clinical 
guideline development, and strategie planning. 
It is important to realize that healthcare 
institution strategy may be a boundary in 
understanding the purchasing decision making 
unit. (Richardson and Gurtner, 1999) 
Summarizing the above mentioned aspects and 
boundaries of the purchasing decision making 
unit, enable the derivation of a Customer 
Purchasing Framework. (See Figure 2.7) Later 
in the research this will be made applicable for 
Philips MR. 

2.6 CUSTOMER V ALUE ANALYSlS 

External decision inlluencing factors 

Figure 2.7: Literature based Customer 
Purchasing Framework 

As mentioned before in this chapter, a lot of writers have already been discussing customer 
value. They haven ' t just discussed what it is, but also how much value there is and how this 
can be measured. In paragraph 2.2.3 the meaning of customer value has already been 
discussed extensively. The following paragraph considers the Customer Value Analysis 
Framework. The interest for Philips MR to analyze customer value begins with the 
assumption that Philips MR has already been selling their products to customers. Since this is 
the case, it implicitly indicates that Philips MR has created and delivered value to customers 
already. (Anderson and Narus, 1999) In Figure 2.8 is represented how customer value 
creation, delivery, and analysis may be considered to interact as a 'gearbox' in the different 
purchasing stages. What can be Post-purchase 

understood from this 
representation is that these 
three steps each may occur at 
every stage of the purchasing 
process. 
The goal of this paragraph is to 
develop a framework for 
customer analysis that 1s, 
considering this model, 
applicable in every stage of the 
purchasing process. In order to 
develop this framework, first 
the terminology around the 
customer value analysis subject 
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Figure 2.8: Customer Value 'Gearbox'; Focus on the analysis part 
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will be considered. In paragraph 2.6.2 the structure of the value elements will be discussed 
and the fundament of the framework will be developed. The last section of this paragraph 
actually completes the framework and considers the external influences. 

2.6.1 Terminology 
Speaking about customer value analysis from a literature perspective, this is an extended 
concept with a lot of antecedents. Ulaga and Chacour (2001) argue that customer value 
analysis is more than just a pricing technique or a market research method. They see 
customer value analysis as a strategie marketing tool, identifying what customers value, 
positioning the company and its products in the market, and measuring gaps in the value 
perception of the company and its customers. In order to really understand what customers 
value, the question how to measure customer value can be raised as well. (Anderson and 
Narus, 1998) In this short paragraph it becomes clear that a wide terminology bas been used 
in literature to indicate the analysis of customer value. 
In this research it is important being able to identify and understand all customer value 
elements and benefits. Therefore 'measuring' customer value must be seen as only a part of 
customer value analysis, because customer value analysis contains more than that. The term 
'assessment' (Anderson and Narus, 1998) has been used in literature to indicate the 
evaluation of the actual measured customer value. However ' assessment ' is broader than the 
term 'measuring' customer value indicates, it still does not identify the customer value 
elements and levels of abstraction. The term customer value 'analysis ' on the other hand, 
comprehends both the identification and understanding of value elements, and the measuring 
of customer value. Therefore the term customer value 'analysis ' framework will be used in 
the remainder of the research. This framework actually will be developed in Paragraph 2.6.3. 

2.6.2 Value Elements 
Analyzing customer value implies that all the value elements, concerning each company/ 
customer interaction, must be analyzed. Because each company/ customer interaction is 
unique (Butz and Goodstein, 1996), and may occur in a different stage in the purchasing 
process, customers can react differently on the 
company' s offering. 
This is one of the reasons why Woodruff and 
Gardial ( 1996) developed a model that links the 
product and service attributes to the customer's 
goals and purposes by using the consequences of 
an attribute. (Figure 2.9) This is mainly because 
product or service attributes create value for 
customers not by delivering the innate 
characteristics of the products or services, but by 
delivering the consequences of them. (Stahl, serv,ce attrib 
Barnes, Gardial Parr, and Woodruff, 1999) On 
one hand it is possible that a single product or 
service attribute provides multiple value adding 
consequences to the customer, on the other hand it 

Figure 2.9: Linking product attributes and 
is possible that multiple product or service consequences to customer goals 
attributes can only provide one value adding 
consequence. From the customer's point-of-view there are certain goals and purposes that 
need to be fulfilled by these consequences. Butz and Goodstein (1996) argue that a customer 
bas more than just goals and purposes; a customer has certain attitudes towards the market, 
products, suppliers and other actors in his business environment. The attitudes of the 
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customer depend not only on their customers, the competition, and other extemal influences, 
but also on the specific-use situation (Ulaga and Chacour, 2001) and the actual stage in the 
purchasing process. It is most likely that these attitudes are spread out over several roles and 
functions in the customer's organization. (See paragraph 2.5.2) 
Since the attitudes may differ from situation to situation and from stage to stage, these 
attitudes result in all kinds of customer behavior. (Butz and Goodstein, 1996) When 
developing a Customer Value Analysis Framework, it is extremely important to recognize 
that a certain attitude in one stage of the buying process will almost every time lead to other 
behavior due to other expectations and experiences. Parasuraman (1997) had already added 
this sort of comment to Woodruffs (1997) model and considered that the customer's value 
criteria could change over time. From this perspective, the customer's behavioral aspects can 
be seen as the customer's value criteria. A visualization of this paragraph is represented in 
Figure 2.10 and Figure 2.11 . 

Attributes Behavior 

Consequences Attitudes 

Figure 2.10: Product and company attributes 
leading to related consequences 

Figure 2.11: Customer attitudes resulting in 
customer behavior 

2.6.3 Customer Value Analysis Framework 
The Customer Value Analysis Framework that 
will be developed in this paragraph will partly be 
based on the recognitions made in paragraph 
2.6.2. Since the analysis of customer value is a 
complex process, that is a subject to a lot of 
influences, the model will incorporate these 
influences. W oodruff (1997) proposes a model 
(Figure 2.12) that concerns all the data that has to 
be integrated to determine customer value. Since 
the structure of our value elements model already 
considers the customer input data streams itself, Figure 2.12: Customer value data streams 
the data streams that will be derived as influences 
to the Customer Value Analysis Framework derived from Woodruffs model (1997), can be 
divided into intemal data, extemal data, and competition data. Because it has been recognized 
in paragraph 2.4 that the patient is an important influence to both the customer and Philips 
MR, the patient has been added as an important influence to the customer value analysis 
process as well. Also according to the B2B2C triangle, the extemal, intemal and competition 
influences have already been identified in the research. This confirms that these influences 
are important and need to be incorporated in the framework. Chapter 3 describes the 
methodology that is followed to analyze these influence. Woodall (2003) suggests that net 
customer value consist of several benefits and sacrifices. The framework that has been 
developed in this research is strongly related to this calculation method, and considers value 
elements consisting of customer benefits. The most important difference in this perspective is 
for example that however price is always some sort of sacrifice; it may be regarded as 
potential benefit. Furthermore the next step that needs to be included in the framework is the 
identification of the value elements and benefits. In order to do so, customer behavior and 
product consequences are confronted to each other. In other words it is the customer behavior 
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that indicates whether a product consequence is a contributing value element or benefit or 
not. This abstract approach enables the possibility to cover all customer segments and 
purchasing stages in all phases of the purchasing cycle. The changing influencing factors and 
the stage of the purchasing process the customer is in, may change customer value perception 
continuously. It is therefore important to understand that the outcomes of customer value 
analysis must be seen in a larger perspective. The customer value perception analysis of one 
single customer cannot force the 
organization to really drop or 
push the prices, change their 
technology roadmap or develop 
new sales materials. Every single 
customer contributes to the 
outcomes within a certain 
customer segment. This 
literature-based Customer Value 
Analysis Framework forms a 
solid basis to carry on the 
remainder of this research. 
The next chapter will describe 
the methodology of the research 
and will address the way the 
framework will be applied to 
Philips MR. Chapter 4 considers 
the findings of the analysis that is 
performed, and the framework 

PRODUCT / COMPANY 

will be further validated in cusTOMER 

Chapter 5. The main goal of the 
framework is to identify all 
possible value elements (in total 
representing 100%) and to x, = valoo drivers and block.s denved from c;on/rontoition of prod1Jr;J rome(/t>ences oind ÇIJs/omer behttvior 

determine the relative importance Figure 2.13: Customer Value Analysis Framework 
of the value elements and 
benefits. 
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3 RESEARCH METHODOLOGY 

In Chapter 1, the design of the research has been described extensively. A research model, 
plan and questions are proposed in order to develop the best possible solution to the problem 
addressed in paragraph 1.3.3 . In Chapter 2 a Customer Value Analysis Framework, based on 
literature, has been developed and proposed, forming the basis for the structured customer 
value analysis method for Philips MR. The pathway of the research, followed to answer the 
research questions, is called the research methodology and describes the way the research is 
performed. Research methodology often distinguishes qualitative and quantitative research 
methods. This research couldn ' t be assigned to be qualitative or quantitative, nor it couldn ' t 
be divided into a qualitative and quantitative part upfront. The objective is to develop a 
Customer Value Analysis Framework that can be used by Philips MR in practice. This means 
that theory not only must be built, it must be tested as well. To achieve this objective it is 
needed to divide the research into an exploratory phase and a confirmatory phase. 
(Onwuegbuzie and Leech, 2005) A proposed scheme for this approach is represented in 
Figure 3.1. This means that a theory, certain 
hypotheses or a fram ework connect exploration 
and confirmation to each other. (Newman and 
Benz, 1998) 
The two phases of this research will be 
introduced and explained in the following two 
paragraphs. Afterwards, in paragraph 3.3, the 

Exploratory 
research phase 

FRAMEWORK 

data collection methods that have been used will - - -- --
be presented and discussed, followed by an 
explanation of how the data analysis is done. 
The last paragraph of this chapter concerns the 
validation and reliability of the proposed and 
performed methodology. 

3.1 EXPLORA TORY RESEARCH PHASE 

Confirmatory 
research phase 

Figure 3.1: Research methodology approach 

An exploratory research is typically performed when the researcher does not have a 
hypothesis, assumption or, in this case, framework to start the research with. Sometimes it 
even has been argued that exploratory research is research into the unknown and often 
intends developing hypotheses. Furthermore, exploratory research may also be regarded as 
research that can identify all potentially available variables within a research area. 
The primary goals of the exploratory phase of this research are ( 1) finding possible product 
and vendor attributes, and (2) identifying different customer types, their strategies and 
constraints. The literature based Customer Value Analysis Framework that has been 
developed in Chapter 2 enables the derivation of possible product consequences (i.e. 
benefits). All different possible benefits are to be clustered (i.e. classified) afterwards in order 
to identify the main value adding elements for a customer. In the remaining part of this 
chapter the data collection methods and their autonomous purposes that have been used in 
this research will be addressed. 

3.2 CONFIRMATORY RESEARCH PHASE 

Confirmatory research, or theory testing, (Johnston, Leach and Liu, 1999) is a type of 
research that is performed to confirm a certain assumption or theory. It involves testing 
results against a hypothesis, specific assumptions or framework. Theory testing can be done 
using both quantitative and qualitative methods, depending on the chosen data collection 
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methods and limitations of the research. (Onwuegbuzie and Leech, 2005) In this research, the 
Customer Value Analysis Framework, proposed in Chapter 2, will be tested. The framework, 
which has been developed in the exploratory phase of the research, contains the potential 
benefits and value elements the customer may consider when purchasing an MRI scanner. All 
potential benefits and the classifying value elements could have been considered as stand
alone hypotheses in this confirmatory research phase, however this is not the proposed 
approach. Large amounts of hypotheses considerably attribute to a loss of overview during 
the research. All benefits and value elements are therefore proposed as being part of the 
Customer Value Analysis Framework. lt is important to keep in mind that the framework 
comprehends all potential customer benefits and value elements. This confirmatory research 
phase is intended to confirm the already identified benefits and value elements rather than to 
disconfirm some. Chosen formulations and terminology will be evaluated as well, and 
adaptations are carried through if the results asked for it. The data collection methods used in 
the confirmatory research phase will be described in the following paragraph. 

3.3 DATA COLLECTION METHODS 

The fact that this research consists of both exploratory and confirmatory research influences 
the use of data collection methods. lt is derived from literature that qualitative methods well 
suit exploratory research. (Yin, 1994) However, Onwuegbuzie and Leech (2005) support the 
view that both exploratory and confirmatory research can be supported by both qualitative 
and quantitative methods. Besides, both the exploratory phase and the confirmatory phase of 
the research make use of a mixed-method data collection approach. (Creswell, 2002) The 
most important advantage of a mixed-method data collection approach is that potential 
weaknesses of the methods can be balanced. Six different data collection methods have been 
used in this research. In order of appearance in the research these are: Interviews with Philips 
MR managers, a literature review, desk research at Philips MR, a patient survey, internal 
focus group discussion and a case study research. These methods are shown in Figure 3.2, 
which gives an overview of the data collection methods and their purposes. 

1 

Exploratory 

1 
research phase 

1 
1 1 1 1 1 

Élile Literature Desk Patient Casestudy 
interviewing review research survey research 

Figure 3.2: Exploratory and confirmatory research data collection methods 

Confirmatory 
research phase 

Focus group 
discussion 

Casestudy 
research 

In the remaining part of this paragraph all different data collection methods that have been 
used in this research will be addressed. lt will be explained whether these have been used in 
the exploratory research phase or in the confirmatory phase or in both phases of the research. 

3.3.1 Élite Interviewing Philips MR 
The first data collection method that has been used in this research is part of the exploratory 
research phase and is done in a qualitative manner. This step comprehends orienting 
interviews with involved Philips MR marketing managers. This type of interviewing is 
commonly called ' élite interviewing' . This term is used to indicate that this type of 
interviewing comprehends managers as opposed to customers. (Alam, 2005) The goal of this 
data collection method is to capture the voice of the interviewee. (Onwuegbuzie and Leech, 
2005) A semi-structured interview format is used, which can be found in Appendix 6. In total 
14 marketing product and portfolio managers have been interviewed and the interviews 
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approximately lasted between an hour, and an hour-and-a-half. Although the format was 
semi-structured, enough space was given to probe into aspects that were important for the 
interviewee, enabling the identification of the relations among the managers and how they 
look towards the business. The interviews were the main source for the root-cause diagram, 
and slightly adapted the problem definition. They also gave good insight in terminology, cost 
structures, organizational structures, and provided the ability to get in contact with the right 
source for upcoming research areas. 

3.3.2 Literature Review 
The literature review has already been discussed extensively in Chapter 2. The literature 
review provides the necessary theoretica} framework to conduct the remainder of the 
research. Concepts available in literature are combined to develop the Customer Value 
Analysis Framework and the Customer Purchasing Framework. Theory is mostly derived 
from peer-reviewed articles that are published in scientific journals. For overview purposes 
and to create a broader approach to some topics, marketing and organizational textbooks have 
been used as well. 

3.3.3 Desk Research 
Desk research is one of the first tasks of the researcher and concerns doing a research after all 
already available data. Often these are data that have been collected by others or other 
institutions and companies. The purpose of desk research is to raise the quality of marketing 
research. The main advantages of desk research are that it is relatively fast and cheap. 
Disadvantages of using desk research as an important data collection method are that not all 
relevant data are easily accessible and that the information, which has been found, is not 
always suitable to solve the researched problem area. 
To make sure that the retrieved desk research data actually suits the purpose of the research, 
it is needed to identify what to analyze and what the goal is of the desk research. Another 
problem that may arise during desk research is that collected data may be relatively old. The 
main goal of the desk research in this research is exploratory in nature and must lead to the 
identification of all possible benefits the customer considers. 
In this research, desk research is used as an important data source because of certain 
limitations to the research and some advantages that can be achieved. First, a lot of 
information is already available within Philips MR and the amount of available data is so 
large that nobody exactly knows how much there is and where to find it. Second, two 
limitations ( already indicated in Paragraph 1 .4) enable the need to do this extensive desk 
research approach. (1) At this moment not many customers with a Panorama 1.0 T are 
available to provide information, and (2) the customers who already bought a Panorama 1.0 T 
are often located outside the Benelux what brings higher costs. Third, because one of the 
goals of the desk research is to derive a lot of the possible available product, service and 
vendor attributes, also competitors' products need to be researched extensively. Since 
competitors often do not stand ,i.n line to contribute to a competitor research, collecting data 
takes a lot of time. 
The desk research performed in this research may be regarded as qualitative research and the 
following data collection methods are used. First, all the sources within Philips MR have 
been identified and used to collect information valuable for the research. The most important 
sources are the Philips (MR/Marketing) Intranet, available product and services information, 
internal ( confidential) market information, annual reports, and earlier researches performed in 
the past by professional research agencies. Second, an international oriented database 
research is performed. Useful data, available in well-known databases and agencies (e.g. 
CBS, CIA Factbook, EVD), is collected. Third, other external sources have been consulted. 
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For example websites of the competition are retrieved, annual reports have been asked for, 
and market and country reports of independent professional marketing research agencies have 
been analyzed. The most frequently used information in this category comes from 
MDBuyline, Frost & Sullivan, the Marketing Research Group, and IMV. 

3.3.4 Patient Survey 
Normally, patients are the customers of Philips MR's customers. As described in paragraph 
2.4, they can be of great influence on the customers of Philips MR. Understanding the 
patients ' preferences is the most important reason for a patient survey to be conducted. The 
underlying goals can be subdivided into: (1) providing statistica! data about patients ' 
preferences, and (2) contributing to the exploratory research phase of this research. 
The operational data collection has been outsourced to market research agency GfK, based in 
Dongen, the Netherlands. They performed the research and also provided the quantitative 
statistica! analysis of the patients' preferences. However this analysis will not explicitly be 
used in this research, a summary is represented in Appendix 8. 
A small part of the patient survey, however, contained open-end questions and the data that 
results from these questions is collected as a contribution to this research. In order to create a 
better understanding of how Philips MR's customers may potentially design their strategies 
and constraints around their customers. 
The patient survey took place in University Hospita! of Cologne, Germany. The reason why 
the research is conducted in Cologne partly results from the research design and partly results 
from operational considerations. The MRI department in Cologne consists of two scanners: 
the Panorama 1.0 Tand a 'normal' 60 cm bore diameter cylindrical scanner. This enables the 
opportunity to ask same questions to all patients (i .e. those examined in either the Panorama 
1.0 Tor the 60 cm cylindrical) and identify the differences in answering. 

3.3.5 Internal Focus Group Discussion 
A focus group discussion is generally defined as a group of people brought together to 
participate in the discussion about an area of interest. (Dick, 1999) The group size mostly 
varies between 4 and 12 respondents, depending on the actual area of interest and purpose, 
and is usually formed with people that are equal in, status rank, age, sex, or social grade. 
Furthermore, a researcher, who is experienced with the subject of interest, moderates the 
group. The moderator' s primary aim is to introduce the topic and to guide the discussion 
around the agreed area of interest. The main difference with a 'normal ' group discussion is 
that the word 'focus ' explicitly adds the defined area of interest to discuss . (Boddy, 2005) 
Another purpose of the focus group discussion is that group interaction can produce a 
consensus view on an area of subject. (Bloom, 1989) However this potentially can limit the 
validity (Griggs, 1987), it was an important purpose of using the focus group discussion in 
this research. 
The main goal of using a focus group discussion in this research was to explore potentially 
unidentified customer value elements and benefits and to create a consensus view among 
marketing managers from different product groups. The group members that participated are 
represented in Appendix 9. The view other product groups marketing managers validate the 
identified value elements and benefits. lt's important to understand that the framework and 
most of the value elements and benefits are already determined and that the focus group 
discussion could last limited time. However this limited time, it is tried not to take away all 
the creativity and knowledge of the group members. The moderator tried to bring these up 
during the discussion. 
The introduction of the group discussion consists of the introduction to the area of interest 
and the agenda of the discussion. Subsequently, all group members brainstormed about the 
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potential customer value elements and benefits, supervised by the moderator. The outcomes 
are listed in Appendix 10. Next, the moderator introduced the Customer Value Analysis 
Framework. The value elements and benefits, they carne up with before were discussed and 
classified or reformulated. For every mentioned element or benefit was asked if it really were 
a benefit or value element, or if it were a product, service or vendor attribute. If it were an 
attribute the question was posed to what customer benefits this potentially could lead, to add 
this to the list of possible benefits and value elernents. 
Furthermore, the value elements and benefits that already were identified in the research have 
been considered in the light of the elements and benefits identified by the group. The 
resembling ones were just agreed upon, the non-resembling were discussed in order to find 
out whether some needed to be reformulated or some needed to be replaced or be added. In 
the end of the focus group discussion a consensus view was produced and the Customer 
Value Analysis Framework was reviewed and validated by marketing managers of all product 
groups of Philips MR and the research proceeds to the casestudy analysis . 

3.3.6 Case Study Research 
Traditionally case study methodology has been used for explanatory and exploratory research 
only. (Johnston, Leach and Liu, 1999) However, Yin already argues in 1994 that casestudy 
methods can be used in explanatory, exploratory and confirmatory research. In this research 
the case study method will be used in both the exploratory phase of the research and the 
confirmatory phase of the research. The proposed Customer Value Analysis Framework 
(Paragraph 2.6.3) consists of two major components that need to be addressed in the case 
study approach. First, the identified benefits and classifying value elements need to be 
addressed in order to test the framework. Second, the purchasing decision-making process 
needs to be considered, because the level of involvement of each stakeholder needs to be 
determined. 
Every case study with confirmatory purposes must start with theory. When research isn't 
driven by theory (in this research the proposed framework) findings can only be thought of as 
exploratory and/or explanatory (Johnston, Leach and Liu, 1999) In this research the 
confirmatory part of the case study method concerns mainly about the proposal that the 
identified benefits and value elernents really do exist. Johnston, Leach and Liu (1999) support 
this by arguing further that the presence or absence of phenomena under certain conditions 
can be investigated by case study research as well. Woodside and Wilson (2003) support the 
broader view of applying case study research in theory testing as well. Giving us the 
opportunity to do confirmatory case study research to ( dis )confirm the existence of the 
proposed potential benefits and value elements among different stakeholders. 
The decision that the research isn' t divided into qualitative and quantitative research, but in 
exploratory and confirmatory research, enables the opportunity to use both qualitative and 
quantitative data collection methods to gather the data in the case study approach. 
(Onwuegbuzie and Leech, 2005) The case study research is therefore used to derive 
preliminary quantitative results as well. The methodology for the case study sampling, the 
stakeholder interviewing, and the derivation of the preliminary results, will be discussed in 
the remainder of this paragraph. 

Sampling 
The sampling for the case study research is done according the directives from literature, 
combined with the use of pragrnatic information and limitations. Johnston, Leach and Liu 
(1999) agree with Yin (1993) that developing a casestudy research design takes three steps: 
(1) a unit of analysis must be defined, (2) appropriate cases to study must be selected, and (3) 
there must be decided what data to collect and how it must be collected. 
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Defining the unit of analysis in this case study research means that it must be clarified what 
kind of cases should be analyzed. Since the goal of this research phase is to confirm 
rigorously whether or not the proposed framework is covering all potential customer benefits, 
it is clearly to understand that the units of analysis are customers. Because analyzing case 
studies of randomly picked customers may create a focus being too narrow, it must be made 
sure that every identified customer segment is represented in the selection. Besides, in order 
to obtain valuable information about the differences in valuation when buying an MRI 
scanner, from each customer segment, institutions will be selected that already have bought a 
Panorama 1.0 T and institutions that have not. This results in a unit of analysis that 
comprehends a minimum of 8 healthcare institutions that have bought an MRI scanner, of 
which 4 must have bought a Panorama 1.0 T already. Thus every case will have its own 
confirmatory purposes. (Johnston, Leach and Liu, 1999) 
For the actual selection some boundaries must be taken into account. The first boundary is the 
location of the institutions. In order to minimize the chance for operational problems during 
the research, it is decided that the institutions must be located in the Benelux or Germany. 
Another boundary is that institutions that are suffering reliability issues or other problems 
with their MRI scanner(s) at the moment may be excluded from this research as well. 
Eventually the following institutions have been selected. 

Academie hospita! 
Teaching hospita! 
Community hospita! 
lmaging Center 

Panorama 1.0 T 
AMC (2007) 
Catharina (No cooperation) 
Vlietlandziekenhuis (2008) 
DiaSana 

Table 3-1: Casestudy selection 

Other Philips MRI 

Medisch Spectrum Twente 
Maxima Medisch Centrum 
Radio. Gemeinschafts Praxis Dortmund 

Given the customer purchasing function analysis, three types of roles within the organization 
of the customer have been identified. Per selected case study, at least one stakeholder per role 
must be interviewed. The three roles that have been distinguished by the Customer Value 
Analysis Framework are: ( l) business roles ( e.g. Hospita! Director), (2) clinical rol es ( e.g. 
Physician), and (3) operational roles (e.g. Technologist or Operator). Since interviewing 
stakeholders is the most important data collection method in this case study research, the way 
these interviews are formatted will be explained in detail in the next section of this paragraph. 

Stakeholder Interviewing 
Interviewing the stakeholders in the MRI scanner buying process followed a semi-structured 
approach. Because some stakeholders had less time than others, a flexible semi-structured 
format is used. This format enables the flexibility to collect the needed data in all available 
interviewee time availabilities. When more time is available than strictly needed, it leaves the 
option to address certain areas more extensively. Roughly the interview can be split up in 
four parts: (1) Introduction, (2) Purchasing process, (3) Potential customer benefits, and (4) 
Scoring the benefits. The introducing part of the interview will address both the background 
of the research and stakeholder. The interview part that concerns the customer' s purchasing 
process will discuss how this is organized in an in-depth manner. The third part of the 
interview will be very important from a confirmatory point-of-view. The Customer Value 
Analysis Framework's benefits and classifying value elements will be discussed through in
depth interviewing techniques. The value elements will be discussed and the classification 
that has been made will be considered. The stakeholder also will be asked whether a given 
benefit (when not discussed before) is correctly formulated and classified. The last phase of 
the interview will comprehend the relative scoring of the value elements and benefits. This 
will be surveyed in a quantitative approach to derive preliminary results . A detailed 
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explanation of this approach will be given in the next section of this paragraph. When 
needed, the format of the stakeholder interview may change during the interview sessions. In 
Appendix 11 the stakeholder interview format is represented. 

Acquiring Preliminary Results 
The acquisition of the preliminary results can be split up in two parts. The first part consists 
of the determination of the level of involvement (See Paragraph 4.5) in the purchasing 
process of an MRI scanner. However the determination of the level of involvement tumed out 
to be very difficult, it is tried to obtain the best possible estimations, to if it is possible work 
this way in practice. The reason for questioning instead of paper surveying is that comments, 
questions, and remarks, made by the interviewee answering the questions can lead to useful 
information about the validation of the model. Interviewees will be asked to rate theirs and 
others level of involvement in the different phases of the purchasing process by choosing: 
low, moderate, or high. 
The second part intends to obtain preliminary results about the relative importance among 
value elements and underlying benefits. In both cases (i.e. value elements and benefits) it is a 
question of performing a multi-attribute utility analysis. (Heuer Jr. , 1999) A multi-attribute 
utility analysis is based on making trade-offs between the benefits and value elements. The 
most simple and least time-consuming manner to handle such a problem is to simply 
distribute 100 % among the benefits belonging to one value element. Given the time 
constraint for the interview, the scoring of the relative importance of the benefits will be 
performed like this . This is possible because the benefits are concrete formulations and 
therefore easy to comprehend. The value elements on the other hand are sometimes 
considered as relatively abstract formulations and distributing a 100 % among these might be 
difficult. In order to facilitate this data collection, the distribution is done based on trade-off 
questions. Scholl, Manthey, Helm and Steiner (2005) propose a Saaty-scaled preference 
method to acquire this data, which is called the Analytica! Hierarchy Process. Each value 
element (VE) may be compared with all the others and scaled following the scheme of Table 
3-2. 

Verbal judgment Saaty's scale 
Indifferent between VEx and VEy 
VEx is weakly better than VEy 
VEx is strongly better than VEy 
VEx is very strongly better than VEy 
VEx is absolute! better than VE 

Table 3-2 : Saaty's scale (Source: Scholl, Manthey, Helm and Steiner, 2005) 

1 
3 
5 
7 
9 

Scoring the value elements in trade-off format on a Saaty scale is difficult because an 
interviewee must think about preferences and scores in one time. A lot of standard software 
to ease this has been developed. Software's ability to visualize the trade-off is very helpful to 
interviewees because they do not have to 'translate ' their scores into numbers anymore. Since 
particular software was not available for this research, a trade-off data collection method in 
MS Excel has been developed. In Figure 3.3 an example of such a questioning is shown. To 
make this data collection step work in practice, interviewees answer the trade-off questions 
on a computer. How the data actually has been analyzed and processed will be explained in 
paragraph 3.4. 
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most important 1nd1fferent most important 

ROi Pat1ent Different,at ion 

Figure 3.3: MS Excel visualization of trade-off questioning value elements 

3.4 DATA ÁNALYSIS 

Data analysis in the exploratory research phase starts with the analysis of the data, acquired 
by 'élite-interviewing'. Analysis of this data is done through a root-cause diagram. First, all 
the problems and issues have been identified; subsequently these are transformed into causal 
relations to verify the initial problem, stated by Philips MR at the start of the research. A 
detailed description of this process can be found in Chapter 1. 
The development of the theoretical Customer Value Analysis Framework has already been 
discussed in Chapter 2 and will therefore be left out of consideration in this paragraph. 
Furthermore, the data analysis derived from the qualitative desk research and patient survey 
is done according to the following three qualitative data analysis steps: (1) Data reduction, (2) 
Data display, and (3) Conclusion drawing / Verification of the data. (Miles and Huberman, 
1994) The data reduction phase can be divided in selecting the data, focusing on data that is 
needed, and transforming the data. Data display means that the data is been displayed in a 
comprehensive and useful manner. Every subject area that has been analyzed during the desk 
research is displayed in a special chosen format that will be discussed when the findings of 
the data analysis will be presented in Chapter 4. The conclusion drawing step is done 
according to the following format: As can be derived from the proposed theory-based 
Customer Value Analysis Framework, the analysis is divided into a competitor analysis, 
external analysis, patient analysis, customer analysis, and internal analysis. Based on the 
outcomes the highlights may be regarded as evaluating potential, trends, differences, and eye
catching notices and will be discussed in Chapter 4. Eventually the data is classified into five 
categories: product attributes, service attributes, vendor attributes, customer strategy, and 
customer constraints. 
First, all the consequences that may follow from the different product, service, and vendor 
attributes are identified according to the theoretica! Customer Value Analysis Framework that 
is proposed in Chapter 2. The second step, also derived from the Customer Value Analysis 
Framework, was to confront all identified customer strategy patterns and constraints with 
these possible consequences to derive the possible customer value elements and benefits. 
This step may be regarded as the final and conclusion-drawing step of the data analysis steps, 
proposed by Miles and Huberman (1994). Examples of how this process is performed, are 
represented in Chapter 4. The data collected in the confirmatory phase of this research mainly 
will be analyzed in order to test the proposed framework. The remainder of this paragraph 
will focus on the analysis of the focus group discussion data and the case study data analysis. 

3.4.1 Internal Focus Group Discussion Data Analysis 
The data analysis of the focus group discussion was already executed during the data 
collection step. The group moderator fulfilled an important role during the guidance of the 
group member through the discussion. Sometimes synonyms needed to be named to create a 
common understanding of a certain subject. This helped the analysis of the data, mainly done 
by the group members themselves during the last phase in the group discussion. Since the 
consensus view was already reached in the end of the discussion, the further data analysis 
was limited. 
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3.4.2 Case Study Data Analysis 
Analyzing data collected through the case study research is also analyzed according the three 
steps ofMiles and Huberman (1994) as mentioned in paragraph 3.4. Data reduction is mainly 
done by within-case analysis ( described in the next section). This means that the data derived 
from the case studies is compared to the proposed Customer Value Analysis Framework. The 
data-displaying step is performed by comparing the different cases to each other in a cross
case analysis to obtain information about the possible differences and similarities. This step 
prepares the data in such a way that conclusions can be drawn after all. The last section of 
this paragraph discusses the analysis of the data that is obtained to acquire preliminary 
results. 

Within-case Analysis 
Miles and Huberman (1994) propose within-case analysis as a case study data analysis 
method, and Yin (1994) discusses comparing the findings (i .e. collected data) to the frame of 
reference (i.e. proposed Customer Value Analysis Framework) being a method to analyze the 
data. First, the recorded interviews are converted into complete transcripts. Benefit 
confirming aspects, identified from these transcripts, are displayed and categorized in MS 
Excel. A summary of the citation is displayed in the first column, followed by a potential 
elaboration to the topic. Next to the possible aspects that refer to a benefit, the benefits are 
placed in the accompanying row of the given citation, which, in fact, reduces the data. Also 
the messages are all numbered enabling the possibility to identify possible differences and 
similarities among the different roles within a casestudy. 

Cross-case Analysis 
Because the case study research is used to confirm whether a benefit or value element is a 
potential one or not, the within-case analysis is very important. On the other hand, drawing 
conclusions about differences and similarities between the selected cases must be possible, 
the reduced data from the different within-case analyses are compared to each other. A 
possible improvement to this technique is to select more cases form the same segment, to 
enable drawing conclusions about the differences and similarities between case studies from 
the same segment, saying something about the validity of the framework. 
The acquired preliminary results may contribute to the cross-case analysis as well, but will be 
conditionally used. How these results are analyzed will be considered further in the next 
section. 

Preliminary Results Derivation 
In paragraph 3.3.6 is described how the preliminary results actually are obtained. This 
paragraph will address how these data are analyzed further. The level of involvement in the 
purchasing process is not determined during the interviews. However the determination of the 
relative importance among the benefits of the 
value elements can be derived directly from 
the data collection step, the determination of 
the relative importance among the value 
elements cannot. This is measured with the 
Saaty scale and needs to be processed in order 
to acquire the results. Recapturing Table 3-2 
and Figure 3.3 , gives that preferring VEx over 
VEy leads to a score between 2 and 9. The 
even values are to be considered as 

0% 20% 40% 60% 80% 100% 
intermediate judgments. In addition to that, Figure 3.4: Results visualization example 
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the AHP method prescribes that in the given situation, the reciprocal value express how much 
VEy is preferred over VEx, resulting in scores between 1/2 and 1/9. (Scholl, Manthey, Helm 
and Steiner, 2005) Subsequently all the preference scores are put in a matrix format using MS 
Excel, and the relative value element weights are computed. An example of this MS Excel 
automated tool is available on the USB MemoryStick. Now the preliminary results per 
interviewee are determined. In order to acquire the results per casestudy, the relative level of 
involvement in purchasing process per interviewee, needs to be multiplied with the relative 
importance of the value elements. The results need to be normalized and relative importance 
of the value elements per case study (i .e. customer) can be determined. An example of 
potential output is given in Figure 3.4. The preliminary results acquisition is used to do the 
cross-case analysis and to draw preliminary conclusions and recommendations for 
implementation purposes, further research and use possibilities. This method of will be 
indicated as the AHP method in the remainder of the research. 

3.5 V ALIDITY AND RELIABILITY 

The validity and reliability of the research as a whole is guaranteed by the proposed mixed 
method approach. Using multiple sources, data collection methods, and analysis 
methodology, spreads the risk and takes away potential weaknesses of the research. In order 
to have a good understanding of the validity and reliability issues of the different data 
collection methods, they will be addresses shortly below. 
The orienting interviews in the beginning of the research are conducted with every marketing 
manager of Philips MR and therefore the validity is based upon the inter-subjectivity concept. 
These interviews are not recorded, however they are processed directly after the interviews 
and sent back to the interviewee to receive possible remarks or comments and for validation 
purposes. Given the purpose of these interviews, the validity and the reliability are 
conforming to what is requested. The validity of the literature review may be ensured by the 
comparison that is made of a broad selection of articles selecting the theory that best fits to 
the research. In the case of a literature review, the reliability of the data generally depends 
heavily on the selected literature. In order to assure this reliability mostly peer-reviewed 
articles and well-known scholarly textbooks are used. 
GfK covers the validation and reliability of the patient survey and consider in their final 
report, of which the sumaary may be reviewed in Appendix 8. 
The validity of the desk research data collection method is ensured by the use of multiple 
sources to attract the data and the methods that structure the data. Conceming the reliability 
of the data the following questions are kept in mind continuously: (1) How old is the 
information that bas been found? (2) Despite the age of the information, is it current enough? 
(3) Is the information source reliable enough? (e.g. govemmental institutions, independent 
research) ( 4) Is the information mutually comparable? Given these two approaches, the data 
obtained by desk research may be regarded as valid and reliable. 
The validity of the focus group discussion may be a little questionable, as already mentioned 
in Paragraph 3.3.5 . First, the use of a group discussion to create a consensus view is not 
always considered to be valid. Since this consensus view was needed to conduct the 
remainder of the research, the focus group discussion was the best method to reach this goal. 
The group consisted of 4 people, and although this is within range of the numbers literature 
agreed upon, more group members could perhaps better ensure validity. On the other hand 
the group consisted of four equally ranked marketing managers, all being responsible for 
another product line, having a broad view on the market, the customers and the intemal 
issues, ensuring high validity of the focus group outcomes. The facts that they are relatively 
high in the organization, have direct lines with higher management, and are experienced 
Philips MR marketing managers, make the data more reliable as well. 
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The case study research literature divides validity and reliability in several aspects. In this 
research the construct validity, internal validity, and reliability will be addressed. 
Construct validity of a case study research is guaranteed using triangulation. (Yin, 1994) 
Triangulation make the findings or conclusions much more convincing and accurate, (Miles 
and Huberman, 1994; Yin, 1994) and can be done by using multiple sources, multiple 
projects, multiple key informants, or through multiple research methodologies. (Yin, 1994) 
The case study research in this research two types of triangulation have been used: 
• Multiple cases are used (i.e. Panorama 1.0 Tand non-Panorama 1.0 T customers) 
■ Per case multiple stakeholder roles are interviewed (i.e. business, clinical, and operational 

stakeholders) 

Putting the collected data in different types of illustrations and diagrams can ensure the 
internal validity of a case study research. (Miles and Huberman, 1994) In this research the 
internal validity is guaranteed by doing the cross-case analysis, (Miles and Huberman, 1994) 
described in Paragraph 3.4.2. Furthermore, comparing the results to the case study research 
data will validate the validity of the method to acquire preliminary results, the AHP method. 
Finally the reliability of the data in the case study research is guaranteed by using a structured 
case study approach and a structured interview format, as proposed by Yin (1994). The 
interviews are all recorded and are all converted into transcripts, what ensures the reliability 
of the data as well. (Riege, 2003) 
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4 FINDINGS OF THE INFLUENCES TO THE FRAMEWORK 

The following chapter discusses the most important findings derived from the part of the 
research that applies the Customer Value Analysis Framework and the Customer Purchasing 
Framework to Philips MR. To apply the Customer Value Analysis Framework to Philips MR 
the influences to the customer and Philips MR have been analyzed. These influences are 
derived from the literature based Customer Value Analysis Framework, developed in Chapter 
2. In Paragraph 4.1, the intemal analysis will be discussed. Paragraph 4.2 considers the next 
best altemative competitor analysis, followed by the environmental analysis of the 
Netherlands, Germany, and the USA, and the patient analysis in Paragraph 4.4. 
Paragraph 4.5 applies the Customer Purchasing Framework to Philips MR. The influences to 
the customer are discussed and the Customer Purchasing Framework, as it was derived from 
literature, will be applied to Philips MR. The last paragraph of this Chapter discusses actually 
applying the Customer Value Analysis Framework to Philips MR. 

4.1 INTERNAL ANALYSIS 

The intemal analysis of Philips MR is the first analysis that has been made regarding all 
influences on the product attributes and customer's behavior. The intemal analysis may be 
divided into three elements. First the processes and the organizational structure of Philips MR 
have been analyzed. Second, an analysis of the reference product for this research, the 
Panorama 1.0 T is conducted. Third, strengths - weaknesses analysis has been performed. A 
strengths - weaknesses analysis is the intemal research part of the SWOT analysis. 

Table 4-1 : lnternal part of the SWOT analysis 

In a SWOT analysis, strengths, weaknesses, market opportunities for the company, and 
threats to the business are identified. One way to use the analysis is to develop marketing 
strategies that will minimize the influence of weaknesses on your business while maximizing 
your strengths. In this research the SWOT analysis has mainly been used to structure the 
intemal analysis to identify the strengths and weaknesses of Philips MR and whether they 
influence the customer behavior or not. Doing the intemal analysis started this research by 
identifying the objectives of Philips MR. Whether objectives will be reached or not, does not 
only depend on the company's intemal factors, the extemal factors are important as well and 
therefore the next paragraphs considers the competitors of the Panorama 1.0 T and the 
environment of Philips MR and its customers. An introduction of the Panorama 1.0 T can be 
found in Appendix 3. 

The main objective for 2005 - 2008 is to enable sustainable growth through: 
■ driving growth in large 1.5 T cylindrical segment 
■ driving growth in High Field Cylindrical and the Open segment 
■ exploiting the Philips MR installed base 
■ expanding our business in therapeutic applications 
■ being recognized as a leader in Cardiology, Oncology, and Neurology MR applications 
■ aggressively driving Customer Service & Retention 
■ above market growth in each region 
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The most important strengths and weaknesses are placed below to compare with the 
objectives for the next years. 

Strengths 
■ Broad innovative portfolio ( active in all segments) 
■ Growing by innovation 
■ Easy to experience and designed around the customer and clinician 
■ Open MR (Only company with a unique 1 T Open Product) 
■ Ambient technology 
■ Customer focused upgrade and service programs 

Weaknesses 
■ Service sales separated 
■ One magnet supplier 
■ A lot of organizational changes due to acquisition of new companies 
■ Relatively long time-to-market for new products and features 
■ Reliability of systems is lower than normally accepted (mainly with Panorama 1.0 T) 

Considering these strengths and weaknesses indicates that it is important that Philips MR 
offers a broad, complete, and innovative product portfolio to its (potential) customers. 
However this strength drives Philips MR's strategy, it may lead to non-focused marketing 
approach. Furthermore, regarding the identified strengths, a major direction is the 'designed 
around you' approach. Directed by Philips MR's marketing and branding campaign. The 
whole patient experience, driven by the only high-field open MRI scanner in the world and 
ambient experience, tums out to be a strength more and more, especially referring to the 
changes in healthcare environment (See Paragraph 4.3). Strongly related to these aspects is 
the continuous development of new techniques, products and features. A drawback regarding 
this aspect is the fact that a lot of effort needs to be put in R&D and not every product will be 
a success. New technology needs to be approved by regional authorities, it needs to be 
marketed and last but not least, customers must adopt it to make it a success. Besides, 
existing technology, own products, must not be forgotten in this to-market process, otherwise 
cannibalism of the existing product portfolio may lead to no substantial impact on sustainable 
growth of new product entrances. 
Another weakness in the Philips MR organization is mainly induced by the business and the 
behavior of the competition and concerns the acquisition of other MRI vendors. The 
acquisition of Marconi for example caused enormous impact on the organizations of the sales 
organizations. On the other hand it may not be concluded that adding up the sales volumes 
that both companies had separately, formed the total MRI sales volume of Philips MR after 
the acquisition. On a short term, the acquisition has cost the investment to acquire Marconi, 
the costs for the organizational changes, while profits remained about the same. The 
advantage will be mainly in the area of knowledge ( open MR) and this will be visible on the 
long run only. Another issue that is partly caused by the acquisitions and partly by the 
introduction of new technologies, is the reliability of the systems Philips MR struggled with 
lately. MRI customers accept that MR products crash one in a while. When this once in a 
while is higher than expected, reliability will be a major dissatisfier. Is the reliability of the 
systems demonstrably higher than competition' s, this could be a beneficia} aspect of Philips 
MR's products. 
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4.2 COMPETITOR ANALYSIS 

The competitor analysis that has been 
conducted in this research is based on 
the 'next best altematives' concept. 
(Anderson and Narus, 1999) This means 

~ 
that the competitor analysis is done with l 
the Panorama 1.0 T as a reference ~ 
product. The next best altemative l 
concept prescribes that first the next best 
altematives of the researched product 
and vendor, available in the marketplace, 
will be analyzed. In the case of the j 
Panorama 1.0 T next best altematives s 

:î 

have been identified in three different 
fields and is limited to five altematives. 
Three fields are chosen to have a wide 

LON P ERFORMANCE 
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approach in this phase of the research. Figure 4 .1: Next best alternatives along three axis; a 3D 
visualization 

This is important because this part of the 
research is exploratory. The first field of competition is determined to be the openness of the 
system, varying from a cylinder 60 cm bore as least open and a 360 ° view of the Panorama 
1.0 T as most open. The second field is price, and the third field of competition is the 
performance of the product, often related to the field strength. These fields are placed along 
each of the three axis in a matrix structure. In Figure 4.1 the five products are represented and 
at this moment of research it is proposed that the most open, high performing, and low-cost 
product will provide the most value for the customer. The red to green colored cross sections 
represent the rising value provision. This research could contribute in the verification of this 
assumption. In the matrix only five products included the Panorama 1.0 T are represented, the 
analysis had taken two 0. 7 T open products of different vendors, completing the number of 
five analyzed competitors. 

Next best alternatives 
Siemens Espree 
GE 3.0 T LE 
Philips Achieva 1.5 T HE 
GE Openspeed 
Hitachi Altaire 

Table 4-2: Next best alternatives 

The analyzed altematives are represented in Table 4-2. lt's 
important to understand that the GE 3.0 T Low-end (LE) 
may be regarded as one of the less advanced models in their 
3.0 T line. On the other hand the Philips Achieva 1.5 T 
High-end represent the more advanced models in the line. 
Whether it's a High-end or Low-end product in the line 
affects the price in such a way that it is important to notice 
this distinction. This distinction is needed because otherwise 

the products couldn 't be regarded as next best altematives because of the price difference. In 
order to understand the fact that other products within Philips MR may be regarded as 
competitors as well, the Philips Achieva 1.5 T is chosen to analyze. 
The analysis of the next best altematives itself is performed through analyzing the five 
competitive criteria Frost and Sullivan (2004) identified in their market consideration 
regarding MRI products. Vendor brand image, price, application (support), image quality, 
and services are these five competitive criteria the altematives are analyzed along. These 
criteria comprehend almost all product and vendor characteristics and are used to structure all 
the available data of the altematives, in order to compare the products and to derive all 
possible product, service, and vendor attributes (Please refer to Paragraph 4.6 for a detailed 
explanation). 
Starting the analysis it is important to understand one of the research limitations (See 
Paragraph 1.4.3) that the assumption is made that all customers have their application needs 
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limited to bread and butter applications. To understand important differences and similarities, 
some results will be discussed below. 
First the prices of the products are compared in Table 4-3. It is important not to see only the 
sales price, hut also the discount that is given by the vendor and the total cost of ownership 
the customer has. These numbers are based on information from MDBuyline, January 2006. 

Philips 
Siemens 

MAGNETOM 
Espree 1.ST 
(Tim 32x8) 

GE 0.7T Signa 
Hitachi Altaire GE Signa Excite EXCITE 

Panorama 1.0 
T 

Philips Achieva 
1.ST Nova Dual 

HD w/ 8-
0.7T Openspeed w/ 8-

channels 
channels 

List price ... 
1 • 1 

40% 

1 •• 

25% 37% 

... . . 
37% 36% 

• 1 • 11 

" 37% 
Average purchase price 
Average discount 
Yearly service costs 
Total cost of ownership 
Break-even point 
Depreciation per year 

$130,000 $135,000 $145,000 $120,000 $189,400 $128,400 
$4,354,427 $4,132,268 $4,261 ,257 $3,725,368 $5,406,869 $4,759,716 

4433 procedures 4036 procedures 5251 procedures 3310 procedures 5629 procedures 4171 procedures 
$355,036 $309,648 $428,159 $247,206 $402,294 $271 ,095 

Table 4-3: Financial parameters of the Panorama 1.0 Tand its next best alternatives 

Given Table 4-3, it's important to notice that the average discount on the Siemens Espree is 
much lower than on the other systems. Break-even points vary between 3300 and 5600 
procedures, which may be regarded as a large gap. The actual purchase price influences the 
total cost of ownership the most. 
Besides the prices and costs for the customer, also the vendor reputation is analyzed. This is 
not only done by analyzing reliability perception figures; also service response times, brand 
value ratings and sustainability achievements are analyzed. Every analyzed MRI vendor is 
part of conglomerate, for which sustainability is important to aim these days. The Dow Jones 
Sustainability Index (DJSI, 2005) gives a good representation of the achievements, hut also 
the annual (sustainability) reports indicate their positions. The ranking of the best valued 
brands in the world investigated by Business Week (2005) represents the influence of other 
products and company history have on the vendor reputation. GE belongs to the top brands 
for years already and Philips 
branding campaign pays of 
as well, jumping 10 places 
forward in the years between 
2000 and 2005. 

1~ ~;;,iness with service: What customers want 

Technica! 

~ 
In a world where retum-on
investment is more and more 
important, all compames, 
including healthcare 
institutions, look for ways to 
spread the risks and arrange 
steady cash flows. MRI 
equipment asks for large 
investments that are not 
realistic in some business 
models. Therefore the 

support/Training 

Equipment 
reliabilily/technology ____. 

Service quality/cost 

1 

Service speed 

1 1 

Already happy 

' ' ' 
0% 10% 20% 30% 40% 50% 

financing possibilities the Figure 4.2: Happiness with service (IMV, 2004) 

vendors provide ( e.g. together 
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with leasing departments or capital investment partnerships) become extremely important. 
GE is very experienced with these constructions, but all other MRI vendors have followed 
and offer leasing and financing options to their (potential) customers. 
Just like all analyzed MRI vendors offer a wide variety of financing constructions, they all 
offer a sometimes incomprehensible web of services. In the analysis these are classified into 
three main categories: (1) equipment related services, (2) marketing services, and (3) digital 
services. Sometimes uptime guarantees are offered, but most part of the equipment services 
comprehends break-fix support and preventive maintenance. Marketing services support the 
business exploitation of the customers. Digital services are growing fast and go hand-in-hand 
with development and wider acceptance of the internet. Traveling in a global market costs a 
lot of money so every MRI vendor is extending its digital service-offering pallet fast. Philips 
MR works hard on an online customer and professional community (Netforum) to provide 
both clinical and technica! support through the internet. Utilization management is offered by 
a lot of vendors in order to understand the customer's scanning behavior. Both sales 
targeting, product development and the marketing services to the customer may be improved 
by gaining this knowledge. Some market research agencies have researched the perceived 
happiness of the services that are provided. Some of these scores are combined in Figure 4.2. 
One of the other important criteria to buy an MRI scanner is the image quality and 
performance it delivers. The field strength is regarded as a very important factor of image 
quality. Besides the field strength (as being part of the signal-to-noise ratio (SNR), other 
important image quality factors are the gradient system, the coil types, and the parallel 
imaging possibilities. 
To have a better understanding of the number of units that are sold and installed nowadays a 
comparing table is represented below: 

Philips Panorama 1.0 T 
Siemens Espree 1.5T 
Hitachi Altaire 
GE Openspeed 
GE 3.0 T LE 
Phili s Achieva 1.5 T HE 

2002 

192 
74 
47 
5 

146 

Units 
2003 2004 2005 

29 28 21 
8 14 18 

113 140 138 

lnstalled Base Units 
2002 2003 2004 2005 

1 • 
1009 1167 1140 1558 
45 87 117 169 
80 97 118 507 
15 20 27 46 

637 716 587 813 

Table 4-4: Yearly units sold and total units installed (Philips Market lntelligence Dept.) 

All numbers in Table 4-4 are derived from the Philips Market Intelligence Department in 
Hamburg. Since not all information of the competition is available, some numbers are based 
on estimations made by the market intelligence department. The importance of the installed 
base is the fact that all services are offered to the customers that have scanners installed 
already. This means that gaining installed base share offers the opportunity to make more 
turnover and profit. 
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4.3 ENVIRONMENT AL ÁNAL YSIS 

The environmental analysis is conducted mainly by 
structuring all the available data in the PESTED format 
(Johnson, Scholes, Whittington, 2005). This means that 
the data is categorized in politica!, economical, social, 
technological, ecological, and demographical sections. 
Figure 4.3 represents how Philips MR and the 
customers influenced by these environmental factors. 
The environmental research is mainly done in order to 
derive the influence on the customer's strategy and 
constraints. The research focused on three different 

1 

countries to retrieve important information. The 
N etherlands is chosen because it is the home country of 
Philips MR and the research angle from the TUie. The 
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United States is analyzed because it is regarded to be the Figure 4.3: PEST-D Environmental analysis 

most important market of Philips MR at the moment, 
and Germany is chosen because it is the largest market in Europe and the patient research, 
described in Paragraph 4.4, was conducted in Cologne, Germany. The environmental analysis 
is also of importance for the research in order to place every conclusion in the right 
perspective or environmental context. 
Some results of the analysis will be discussed shortly below. An important recognition that is 
made during the analysis is the fact that the legislation in the subject of healthcare is changing 
in all three analyzed countries. The most important observed trend for all (potential) 
customers is the decrease in reimbursements . Lower reimbursements put financial pressure 
on the customers that influences the MRI equipment purchasing behavior. This healthcare 
legislation changes are heavily influenced by the continuous rise of the healthcare 
expenditure in the three countries. The USA is among the top-spenders, which led to a 
healthcare expenditure of 15% of the GDP. Main causes are the aging of the population in 
most of the countries in the developed world, and the rising costs of medical equipment. 
The social context of the environment analysis may sometimes influence the customer 
strategies a lot. Analyzing the social-cultural scores on the different Hofstede dimensions 
does this social analysis. A high score on individuality or masculinity supports the 
entrepreneurial activity and normally leads to higher degree of private care, unless the 
government does not regulate this. Differences in private and public healthcare may cause 
differences in perception of customer value elements and benefits because of their possible 
different strategies and are therefore significant to analyze. Since MRI products heavily rely 
on their technological characteristics, the adoption of technology and new innovations give a 
good indication whether new product developments and new products are accepted and 
adopted fast in a country or not. Not only the adoption of MRI technology in the past bas 
been analyzed, also the adoption of broadband internet and mobile phones are analyzed to 
understand technology adoption from a broader point of view. 
The demographical part of the analysis gave interesting insight in the age distribution per 
country. Aging is an important pressure on both healthcare and other social security aspects 
since the working part of a country may be smaller than the retired part. Not only the 
phenomenon aging has been analyzed, also the level of uninsured people is determined. In 
contrast with a lot of similarities among the three analyzed developed countries the number of 
uninsured people varies enormously between the countries. In the Netherlands for example 
the number of uninsured is very low, while the USA counts 45-75 million people are 
uninsured and another 50 million who are under insured. Significant demographical aspects 
for MRI customers and vendors are the numbers of people that suffer from obesity or 
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claustrophobia. These are compared and the number of for example obese patients is much 
higher in the USA than in Europe, although the number in Europe is still increasing. 
In order to have an idea of what the units sold and the units installed are in the three 
countries, Philips market numbers in the analyzed countries are represented in Table 4-5 
below: 

Germany 
Benelux 
USA 
Total world 

2004 
Pan 1.0 T 

0 
3 

6 

1.5T 
1 

3 
127 
400 

Units 

2005 
Pan 1.0 T 

24 
42 

1.5T 

5 
92 

394 

lnstalled base units 

2005 2004 
Pan 1.0 T 1.5T Pan1.0T 

0 229 
0 
3 
4 

54 
940 
1676 

27 
45 

Table 4-5: Philips (Pan. 1.0 T & 1.5 T) units sold and total installed per country (PMID) 

1.5T 
1 

55 
1032 
2322 

One important remark is that the Benelux numbers replace the numbers representing the 
Dutch market, because this is one sales and service division (SSD). Furthermore it's obvious 
to see that the numbers of the total world are not the summed numbers of the three analyzed 
countries. Asia and the rest of Europe are important markets as well for Philips MR and 
complete the total world numbers for 99%. 

4.4 PA TIENT ÁNAL YSIS 

The patient analysis (Refer to Appendix 8 for a summary of the analysis) is outsourced to 
market research agency GfK (see Paragraph 3.3.4 for the methodology) and the results are 
analyzed in order to derive main influences on the customer and Philips MR. The research 
was conducted in two waves and the number of patients that is questioned is represented in 
Table 4-6. 

Table 4-6: Number of respondents of the patient survey (GfK) 

Examples of some findings are stated below: 

■ 89% of the patients that are investigated in 
the Panorama 1.0 T said that they didn' t 
want to have future investigations in other 
scanner types 

Importance - Performance Analysis (IPA) voor Panorama 

Weergave van belang van aspecten en de score van Panorama in 
een overzichtelijke figuur 

De 4 kwadranten waarin de figuur is verdeeld staan voor de 
volgende acties: 

""D 

■ Some product attributes derived from the 
patient analysis are: e.g. the noise of the 
scanner, duration of the procedure, width of 
the bed. 

A = 'Concentrate here' ~ 
Score blijft achter op relatief belangrijke aspecten: streef naar een A 
verbetering van de prestatie 

B = 'Keep up the good work' C D 

■ 

■ 

26% of the questioned people, investigated 
in the Panorama 1.0 T, offered money to 
have the choice in the future . 
All outcomes of the research depend heavily 
on the investigation that is performed with 
the patients. 
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Bovengemkldelde scores op relatief belangrijke aspecten: behoud deze 
positie 

C = 'Low prlorlty' 

Lilge scores op relatief onbelangrijke aspecten 

D = 'Possible overkill' 

Hoge scores op relatief onbelangrijke aspecten 1111 

Figure 4.4: GfK reporting example (GfK, 2006) 
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• A so-called importance - performance analysis (IPA) for the Panorama 1.0 T (See Figure 
4.4) indicate whether attributes of the Panorama 1.0 T that are considered to be high
performing are regarded to be important for the patients as well. The outcomes of the IP A 
may have large impact on the healthcare institutions (i.e. Philips MR's customers) that 
treat the patients. 

4.5 CUSTOMER PURCHASING FRAMEWORK APPLIED TO PHILIPS MR 
The analysis of the customer segments in Appendix 14 applies the relative abstract Customer 
Purchasing Framework from Chapter 2 to Philips MR. The first step in the real customer 
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analysis was to identify the 
different customer types. F or this 
research four customer types are 
considered: ( 1) academie 
hospitals, (2) teaching hospitals, 
(3) community hospitals, and (4) 
private clinics or 1magmg 
centers. First, all different 
organization charts are derived 
and analyzed. Second, these are 
combined to one single relatively 
generic organization chart that 
represents the average healthcare 
institution' s organization. (Refer 
to Appendix 16 for a complete 
overview of this chart.) All the 
possible stakeholder roles are 
identified and these are 
integrated into the Customer 
Purchasing Framework from 

------
1. ldentlflcatlon of need 

2. Establlshlng objectlves and speclflcatlons 

3. ldentification and evalua ing altematives 
and selecting the winning vendor 

1 1 1 1 1 1 

Chapter 2. Figure 4.5: Customer Purchasing Framework applied to Philips MR 
Another difference that has been 
implemented after the research is the fact that the five purchasing phases derived from 
Webster and Wind in Paragraph 2.5 are converted into three purchasing phases that 
correspond to the phases in the Customer Purchasing Framework in Figure 4.5. These two 
major adaptations lead to the creation of the applied Customer Purchasing Framework in 
Figure 4.5 . 

The involvement of the stakeholder in each of these three purchasing phases in the 
purchasing process can be used to calculate the relative importance of customer value 
elements and benefits for he customer as a whole. Combining the opinions of all stakeholders 
gives the total relative importance of the value elements and benefits of one customer (i .e. 
healthcare institution). 

4.6 CUSTOMER V ALUE ANALYSIS FRAMEWORK APPLIED TO PHILIPS MR 
This paragraph considers the implications to the Customer Value Analysis Framework of the 
analyses of Philips MR intemally, the competition, the environmental analysis, information 
obtained from the patient research, and the customer analysis. 
All data following from the above mentioned analyses enabled the development of the theory 
based Customer Value Analysis Framework in Chapter 2. Integrating the analysis steps 
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applies the framework to Philips MR. The framework application to Philips MR is done by 
two major adaptations to the literature based framework. 

First, the attitudes and the behavior of the 
customer are changed. Figure 4.6 represents 
the available information at Philips MR about 
the different levels in the customer purchasing 
process. The original Customer Value 
Analysis Framework represented the customer 
attitudes and customer behavior. Figure 4.6 
distinguishes three levels. The attitudinal layer 
of the original framework is divided into a 
motivational level (i .e. the basic needs of the 
customer) and a cognitive level (i.e. the 
strategy of the customer). The behavioral 
level still represents the selection and choice 
for the winning vendor and remams 
unchanged. 

Motivational 
level 

Behavioural 
level 

Basic Needs 

Choice of outsourcing 
partner and outsource 
services 

Figure 4.6: Philips Customer Purchasing Levels (JvdB} 

As indicated, the motivational level reflects the basic needs of the customer. In Paragraph 4.2, 
the applications that are able to perform on a scanner are assumed to be the bread and butter 
applications and therefore they belong to the basic needs. Also the fact that each customer 
should be able to maintain a 'healthy' organization (does not always mean profitable) is part 
of the basic needs, every customer bas. 
The cognitive level consists of the strategy and constraints of the customer (segments). The 
customer analysis in Appendix 14 represents the most important strategy characteristics and 
constraints per customer segment. Imaging centers, for example, generally aim to keep 
personnel casts low, and therefore often hire not so highly educated people. Since their 
capabilities conceming the operation of an MRI scanner are lower than normal, easy 
operating systems are preferred. Academie hospitals on the other hand, must be able to offer 
top-referent care to patients and education to future specialists. In order to pursue this 
strategy, best imaging capabilities and performance are needed. Furthermore, community 
hospitals usually need to take care for the patients in their region. Budgets for radiology 
departments are released once in a couple of years and are relatively fixed. This leads to 
certain initial budget constraints, the higher the forecasted retum-on-investment might be. Of 
course there are also other possible constraints, like operational constraints; e.g. when a 
radiology department or scanner room is not on the first floor or in the basement, the weight 
of the system could be a constraint as well. 
Customer strategy and constraints at cognitive level lead to the customer's evaluation of the 
product, service, and vendor attributes at behavioral level. In the end it is the behavior of the 
customer that indicates whether a product, service, or vendor attribute is perceived as a 
benefit or value element. Benefits, belonging to the above-mentioned strategy and constraint 
examples, are for example a low purchase price or financing possibility to fit the budget 
constraint, the possibility to extend the MRI scanner with all kinds of applications is a benefit 
for the academie hospital example, and a 'one push on the button to scan all protocols 
solution ' helps the entrepreneur managing bis personnel costs. 

Second, according to Paragraph 2.5 .2 the stakeholders can be classified into three role groups 
(i.e. roles): (1) Business, (2) Clinical, and (3) Operational. The customer strategy and 
constraints can mainly be subdivided into these roles, leading to customer value elements, 
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belonging to these roles as well. The validation of the framework will indicate if this 
classification to the roles is useful, or that the level of involvement of the different 
stakeholders should be used differently. Figure 4.7 represents the Customer Value Analysis 
Framework applied to Philips MR. 
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Figure 4.7: Customer Value Analysis Framework applied to Philips MR 
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5 FINDINGS OF THE CASE 5TUDY RESEARCH 

The casestudy research findings will be presented in this chapter. Paragraph 5.1 considers the 
customer's purchasing function. First, the purchasing process will be discussed according to 
remarkable citations from the case study research. Second, the implications of the case study 
research to the Customer Purchasing Framework will be considered. Paragraph 5.2 considers 
the case study research in perspective of the Customer Value Analysis Framework. The next 
section explains the implications of the case study research to the Customer Value Analysis 
Framework followed by a consideration about the validation of the preliminary results 
acquisition and the presentation of some cross-case findings. 

5.1 THE CUSTOMER'S PURCHASING FUNCTION 

This paragraph will discuss the findings derived from the case study research conceming the 
customer's purchasing function. In Chapter 4, a framework of the customer's purchasing 
function of Philips MR has been developed. This applied purchasing framework is verified in 
the case study research, by creating a generic purchasing process for all Philips MR 
customers, and to identify all possible stakeholders, involved in the process. The actual level 
of involvement per purchasing phase will be discussed as well. 

5.1.1 Purchasing Process 
To validate the applied Customer Purchasing Framework, first the purchasing process has 
been analyzed in practice and based on the results of the analysis, a generic purchasing 
process is developed. This paragraph discusses a number of citations that each describe some 
parts of the purchasing process. Refer to Appendix 16 for the actual generic purchasing 
process of Philips MR's customers. Below some important contributing citations will be 
analyzed, to review all transcripts, please refer to Appendix 17. These most important 
citations are selected to give an overview of how the generic purchasing process is built up. 

There 's a much larger group behind that decides, which gets the authorization to buy a 
new scanner or replace one. Replacements have been always incorporated in the 
exploitation overview, therefore there is little discussion about that. But if it concerns an 
expansion, you aften make a complete exploitation overview. How resources wil! be used, 
which patient category you can serve; that goes to the Board of Directors, and you 'll 
receive permission. [6.2.1} 

This citation discusses the preparation step in the purchasing process of an MRI scanner. An 
important aspect in this preparation is the determination whether the purchase is a 
replacement of an old system, or is an expansion of the total amount of systems available. 
This citation indicates that for example, the formulation of a exploitation plan is part of this 
step in the process. So, it is needed to determine what implications a scanner has to the 
department in terms of resources, and the patient groups that are targeted. 

We have discussed this with cardiology, and they have the same wish to do this. This 
means that a bit of the production wil! be displaced from cardiology to radiology. And 
that 's where you need to anticipate to; what is possible with the system then, which target 
group do you want to reach, how long wil! the system survive, what does it mean: more 
operators, or is it a replacement or expansion? Expansion means also more doctors, or 
the cooperation with. ... But then the pellet wil! roll. At that moment ... , all purchases go by 
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means of purchasing, we have also our own purchasing employee who supports us with 
this issue. Of course they also know exactly which steps must be taken /or a European 
invitation to tender. The first step is in /act a plan of requirements, formulate a plan of 
requirements: What requirements the system has to comply with? [6.2.2] 

Conceming the approval of hospital management, the radiology department ahs to fit their 
plans into the hospital wide strategy as well. Therefore they consult other specialists in the 
hospital and discuss the possibilities of production shifting between departments, to optimize 
the hospital's strategy. lt also indicates that when the budget is approved, a detailed plan or 
requirements is set up. This forms the main input to start the European tendering procedure, 
which is a European regulation to make this selection process for (semi-)govemmental 
institutions more transparent. 

First, we discover that we really need an MRI of course. Then the radiologist professor 
insists on it with the Board of Directors, with some lobbying in advance. They then give 
authorization and an invitation to tender has to be performed. According to me, this is 
always a European invitation. Subsequently we arm a comp}gte gro!:iI!_ 2/ 12.eople, o[ '( 
everyone who is involved in MRI, all doctors and the head operators and the physicists, 
and-a techfiician and also someone of the technica/ service. Then we all come together 
and start talking about it. In the end a plan of requirements wil/ be formulated, the MRI ~ 
scanner as to comply with. Next, we see what scanner complies the most with the plan of 
requireniënts. All with respect to the price of the system and the maintenance contract. 
[7.2.1] 

Giving a good overview of several steps in the customer's purchasing process, this citation 
confirms multiple statements, derived from the above-mentioned citations. An important 
aspect of the purchasing process that has not been mentioned before is the approval process 
of the hospital's top management may have different characters. One of the possibilities, 
described in this citation, is that the radiology department, by mouth of the Head radiologist, 
must lobby with the Board of Directors of the hospital to acquire the needed budget. 
Furthermore, it identifies that the lan of r~~ents often...is_fo.rmulated_b.y_ a group of 1 

people, forming som~kind of selection s:ommittee. This normally happens after the budget is 
acquired. 

But of course, we are a sart of a preparatory group that gives advice to a sart of higher 
level. In the end, two or three scanners end up and then we recommend buying those 
scanners. Eventually one wil/ be chosen and selected. That also depends on the purchase 
of other equipment. Sa that you 're able to do a sart of a combination deal, a package 
deal, I mean. That also plays apart. [7.2.3] 

,-Aft e selection committee has formulated the plan of requirement, a shortlist of scanners \ 
are preferred by the committee. The next step in the process is that the possibility arises to 
conïbineseveral purchases in a combination deal, a package deal as it's being called. lf so, 
the combined plans of requirements are sent to the different vendors. lf not combined, the 
plan of requirements for the MRI scanner is sent to the vendors. Eventually one vendor or 
product will be selected, later in the process. 
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Yes, the eventual negotiations, let's_be.JJ.ery...lJ-Onest, were dof!_e qy_purchasin . And in our 
case it went up to that point, like 1 already said, that several millions were involved, 
which at the last negotiation level 1 know that, - and for this reason, 1 remember myself 
very wel!, because when we had stepped backwards already fora long time - that 's not 
for us anymore, to participate on that, and 1 fully agree with that - t e chairman o the 
Board oJDirectors of-the_hos ital did the last ne~ otiation step_ with one o the to shots 
form Phili s. After all, 1 heard how the negotiations were performed and that was quiet 
interesting. The Philips representative had brought some advisors with him, of course he 
does not do such things on his own, you can imagine. Then the negotiations started and 
then one of the parties retreated, then the other one retreated. At the end of the day the 
champagne could be opened and a good deal was closed. [10.2.4] 

The selection process, of course is not so simple as it seemed in citation [7.2.3]. After 
selecting the best vendor, the negotiations start. It seems rather strange that first, a vendor is 
chosen, and second, negotiations start. In the case of this citation, it is not. Because the 
hospital in case has a multi-year contract with a vendor to purchase all modalities from. 
However, if there isn't such a contract, the vendor is also chosen before negotiations start. 
Negotiations means, getting the best possible deal with the chosen vendor; more options for 
the same price, or a lower price. If more modalities are involved this becomes more 
important, as the citation indicates as well. The process of course ends with signing the 
contract. 

Or the production has increased a lot, and that you face a capacity problem. This means 
that we simply need an expansion of systems. Those are the two possibilities. For bath 
possibilities counts that we have to write we an investment application, with the 
justification for the reason. And also we need to de fine what the expectation is for the 
future of what we want do. And determine what, certainly for MR, the new indication 
areas are. And what kind of system requirements you approximately wil! need. That is 
relatively rough description. At this moment an expected investment amount wil! be 
assigned to the plans. That is the thing what we do. That must fit in the annual plan, 
within the policy plan of the hospita!, that kind of things and the care of course. [ 12. 2.1 J 

Sometimes the purchase approval process must be done by a lobbying process with top 
management. In other institutions this process is more transparent. This citation gives a good 
example of such transparency. Independent of being a replacement or expansion, the 
radiology department bas to make an investment request, which must be sent to the hospital 
management. To make the request it is needed to fit the radiology plans into a wider 
perspective, to define broad specifications of what budget is required. This is always done 
with a certain bandwidth, to remain the further process flexible. The preparation of the 
purchase process often concerns answering important strategie questions of what scanner will 
be chosen, often bringing about the trade-off between openness and field strength. This 
means that an important decision often is made early in the process. 

Simply said, first there is a plan of requirements and next, the quotations follow. Based on \ 
the plan of requirements and the site visits, we, as the radiologists and operators, the 

rsons w o are going t o work with the system, ~ave f!:.. J2.reference.This z s of co urse 
combined with the things we are planning to do on the system. But it should also fit in the 
strategy an!l:_poli ·e~ of the hospita!. So based on the combination of the ease o use, and -
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all the other things you can focus on during the p_urchase, we do have a preference. 
~- - --- - - - -
Eventually sales prices wilt be linked with the plan of requirements and then purchasing 
determines which of the systems wilt be purchased. Purchasing performs the negotiation 
step. And imagine that the price differences between the number 1 and number 2 are 
really significant. Which means that number 2 is much cheaper than number 1, it'll be 
number 2. Unless there are essential differences between number 1 and 2. [l 2.2.6} 

Already discussed above is that after that a selection cornrnittee is formed, some members of 
the committee do some on-site visits with other hospitals to determine their preference and 
the final plan of requirements. The plan of requirements is sent to the vendors, and they offer 
a quotation. An important aspect, touched by this citation, is that, however a preferred vendor 
or scanner has already been selected, the price vs. requirements trade-off is performed as 
well. This selection is made based upon the quotations, followed by the negotiations. If the 
negotiations with one vendor are not satisfying, another may be selected to negotiate with, in 
order to achieve a satisfying deal. 

These representatives wil! orientate themselves, because they wilt have to work with the 
system as wel!. Thus they know, or are informed, what we have planned to do with the 
system. And they wilt just visit some sites. We know what vendors are eligible for the 
order - of course we already have information - and we ask them for more information. \ 
Mostly the informE_tion consists o/.j'ancy_g.loss /13/er...s, 1-prefer the intemet a w.ell, that_'s 
easier to work with if you 'd have to search. In such a way it is ossible to create a ood 
understandingo t evendors that are eligibïe-:-[J 3.2.9} 

Representatives of the selection committee normally do the on-site visits. In order to have a 
good understanding of, for example the ease of use of the system, on site-visits are mainly 
done by radiologists and operators, the actual users of the systems. One of the goals is to 
understand some real user experiences of others, without the influence of the vendor, to 
create a well-founded understanding of the capabilities of the system. 

First we started about a 3T system. Then 1 visited the Charity in Berlin, and looked 
especially to the cardiac imaging on the 3T system, and it was quite welt. But all the guys 
said that it was not at the point naw for the perfect part of diagnostics. You can make the 
same cardiac pictures with the 1.5T system. And the only advantages of the 3T system are 
only maybe: diffusion weighted imaging, special parts of neural imaging, and that 's not 
what we need for the daily routine. And then we took a see at the 1. OT, and we were very 
impressed about the possibilities in comparison to our 0.6T. Like DWIBS, like cardiac 
imaging, like whole body imaging. The main reasons were the whole body imaging and 
the cardiac imaging, in combination with the patient comfort of an open system. And then 
we said: wel!, for us it 's authentic, we are the one in the area with 2 miltion people, the 
first one with a good working open system. And we wilt go again this way, and make 
another open system. [l 5.2.1} 

Regarding the four different customer segments, which are defined upfront, all the hospital 
types more or less have the same purchasing process. It depends per hospital how the 
approval process is formed, as described in the analysis of the citations. When the imaging r 
centers are analyzed, the purchasing process does not differ a lot from the purchasing process 
of hospitals. This citation shows that the most important differences are that the process is far 

Findings of the Case Study Research 56 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medical Systems I Magnetic Resonance sense and simplicity 

less complex, because fewer stakeholders are involved, plan of requirements are normally not 
so detailed and explicit. A lot remains in the head of the entrepreneurs, remains implicit, but 
the steps in the process remain the same. For example in this case, the entrepreneur only had 
one option to choose because of the requirements he wanted, this of course simplified the 
selection process. If he had had more options, he would have definitely followed the same 
steps as the hospitals normally do. 

Summarizing all analyzed citations, not only the above-mentioned ones, leads to a generic 
purchasing process for all Philips MR customers. Refer to the process scheme in Appendix 
16 for a good overview. In some cases some steps will be performed more implicitly than 
others, however they definitely exist. 

5.1.2 Implications to the Customer Purchasing Framework 
Describing the purchasing process in Paragraph 5 .1 .1, gives a better insight in and 
understanding of the customer' s purchasing process. This process is analyzed to identify its 
influence to the Customer Purchasing Framework. The Customer Purchasing Framework is 
applied to Philips MR in Chapter 4. Based on this framework, the case study interview 
selection is done. This paragraph discusses the validation of the framework from Chapter 4, 
and describes the implications the customer purchasing process and other findings have on 
the Customer Purchasing Framework. 

Purchasing phases 
The purchasing process of the Customer Purchasing Framework, which 1s developed m 
Chapter 4, was split up into three different phases: 

1. Identification of need 
2. Establishing objectives and specifications 
3. Identification and evaluating altematives and selecting the winning vendor 

Given the purchasing process, as developed in Paragraph 5 .1.1, these phases have to be 
changed slightly. The purchasing process can be divided into three phases, which contain 
more or less the same steps as the original phases did. 
In the first phase an important aspect that needs to be added is the acquisition of the budget, 
which is the same as having the purchase approved. Being able to do this, it is important to 
establish the objectives of the purchase. This means that this aspect, formerly placed in the 
second purchasing phase, shifts to the first phase. 
The second phase comprehends the detailed specifications of the system. This means that the 
change with respect to the second phase of the original Customer Purchasing Framework, are 
minimal. The plan of requirements forms an important part of this purchasing phase. 
Since the identification of altematives often is done in the second phase as well, the changes 
to the last phase of the Customer Purchasing Framework contain the evaluation of 
altematives and the selection of the suitable system. Important steps of which this phase 
consists are: Obtaining quotations from vendors and the further negotiation process as 
described by the citations. 
A good overview of how the purchasing process is classified by these three main phases can 
be found in Appendix 16. The three phases are applicable to all customer segments. 

Stakeholder Involvement 
Chapter 4 describes the importance of the involvement of the different stakeholders in the 
purchasing process. The goal of the case study research was to understand the involvement of 
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different stakeholders and to verify the classification, made in Chapter 4 as well, that the 
stakeholders can be divided into the Business responsibles, the Clinical responsibles, and the 
Operational responsibles. This section concerns the implication of the case study results to 
this part of the Customer Purchasing Framework. 

An example of one of the citation that indicate who are involved in the purchasing process in 
the organization is discussed below: 

There are several people who occupy themselves with Philips concerning MR. So yes, 
once again, it is the task of purchasing, the clinical physicist, the radiologist is inv._olved 
in that process, the user, meaning the operators, the management, the medica! teclîr.ûcal 
service, the way it must be financed ... So there are a lot of people involved. But wheit-.we 
speak about who are the eventual decision makers, then is that the clinical physicist, tHe 
radiologist and the manager. [16.2.3} 

This citation shows that the purchasing process is a process with a lot of different 
stakeholders involved. Some different stakeholders are mentioned as well. On the other hand 
the distinction is made between stakeholders that are involved, and real decision-making 
stakeholders, indicating that the level of involvement of the different stakeholders differs. 
The actual level of involvement in the purchasing process is very difficult to understand, 
which is supported by the following findings from the case study research: 

• Several interviewees indicate that it is difficult to say what the actual level of 
involvements are, and are only able to indicate who is the most important or more 
important in a certain phase. 

• Given the answers of different stakeholder roles from one organization, the perception of 
the levels of involvement in the purchasing process differs per stakeholder. 

• The level of involvement of certain roles differs from phase to phase, and more important, 
from customer to customer, and customer segment to customer segment. 

Given the above stated findings, it may be concluded that the level of involvement of the 
different stakeholders and stakeholder roles, is very difficult to understand and to assign to a 
certain customer segment and purchasing phase. This does not mean that the level of 
involvement isn't important anymore. It implies that the actual level of involvement in a 
certain purchasing phase must be assigned by the Philips employees based on the information 
of the customer, and the experience of the employee. This will be discussed in Chapter 6. 

The actual implications of the results of the case study research to the stakeholder 
involvement part of the Customer Purchasing Framework are that the education related input, 
is always one of the tasks of one of the radiologists. Furthermore is in the new framework, 
the Radiology department split up into, the radiologist and the operator, and as a Clinical 
responsible the referring physician is added. Normally there is a maximum of two 
departments, represented by these referring physicians, which are involved significantly in 
the process. Examples of possibly involved departments are cardiology, neurology, 
orthopedics, and intemal treatments. Because it often occurs that the chief radiologist is head 
of department and manages as well as being a radiologist, this model is flexible. The Philips 
representative should indicate himself where one is placed. The Customer Purchasing 
Framework including all the implications of the case study research is shown in Figure 5 .1 
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Figure 5.1: Customer Purchasing Framework including case study implications 

5.1.3 General remarks and conclusions 
Considering all the information from the case study research, and the implications to the 
Customer Purchasing Framework, it can be concluded that the determination of the 
stakeholders that are involved in the different phases is important. It also can be concluded 
that the purchasing process is a rather diffuse process, what is supported by the following 
fragment of the discussion between the researcher and an interviewee: 

I: Well, concerning the purchasing process I just want say one more thing. The 
purchasing process in this hos pi tal. .. 

R: And then particularly buying an MRI scanner .. . 
I: Is not transparent; we do not, and for this reason it is going to change, agree with the 

way the process is effectuated at the moment 

It is extremely difficult to determine the actual level of involvement of certain stakeholders, 
stakeholder groups, in any given phase of the purchasing process. This must be regarded as 
customer specific, and therefore every customer needs to be analyzed individually. 
The implication for Philips MR is that using the framework enables the Philips representative 
to use a structured format, which eases this operation. The framework gives all possible 
stakeholders and their involved in the phases can be determined. However, some stakeholders 
may arise in a customer' s organization that are not in the framework, they can be added to the 
framework and assigned to one of the three main classes: Business, Clinical, and Operational 
responsibles. The method in Chapter 6, will describe how the framework will be used in 
practice. In Figure 5 .1, the most common involvement in the different phases of the 
stakeholders is indicated. 

What is important to understand further from the case study research is that the European 
tendering system influences the purchasing behavior in the European Union. However some 
institutions try to get around the law. Furthermore it needs to be said that all results are based 
upon the case studies that are considered in this research. Six out of seven case studies were 
conducted in the Netherlands. However it is supposed that, because of its flexibility, the 
developed framework is applicable in other countries as well. It needs to be used at one' s 
own discretion, and orderly structures the possible situation. 
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5.2 THE CUSTOMER V ALUE ÁNALYSIS FRAMEWORK 

This paragraph considers the case study research findings that influence the Customer Value 
Analysis Framework as developed in Chapter 4. The sections within the paragraph 
correspond to the value elements, which are the same as the value elements in Chapter 4. In 
every section the given value element will shortly be introduced. Subsequently, some 
remarkable citations will be mentioned and discussed, in order to clarify the importance of 
the benefit that is mentioned in the citation. Every citation may use some mentioned aspects 
that are related to the benefits as well. In the end of each section, the benefits and their 
corresponding aspects, identified during the case study research, will be summarized in a 
table. Paragraph 5.3 will consider the implications of the case study results to the Customer 
Value Analysis Framework as developed in Chapter 4. 

5.2.1 Return on Investment 
In the interviews of the case study research, the Return on Investment value element is 
mentioned several times. It is mentioned directly or by mentioning a corresponding benefit or 
aspect, belonging to the benefit. The Return on Investment value element classifies the 
benefits that contribute to the Return on Investment of the customer. The Return on 
Investment stands for the gains that are made by the customer in relation to the costs that are 
made during exploitation period. Below some citations that address certain benefits are 
discussed: 

I am the leader of the MRI team, we have subdivided our organization in 5 different 
teams and one of those teams is the MRI team, of which I 'm team leader. Originally I 'm 
an operator and I have always been working with MRI actually. And /rom that function I 
have grown slowly to this function. This function consists of managing the patient flow, 
the systems, and the purchase of new systems indeed, that kind of things. And J'm also 
managing the research activities. That is of course a relatively strange business, which 
you do not encounter in a private hospita! and where we have to deal with. These are my 
most important tasks and responsibilities including all ins and outs, which have to do 
with MRI: resource allocation, patient flow, research, making appointments concerning 
projects that you wil! do, dividing the time between all possible research workers, who 
want claim time on the system. Trying to contra! the waiting lists is very important of 
course. [1. 1.1] 

The healthcare marketplace is changing and therefore healthcare institutions are changing as 
well. Hospital departments nowadays are concerning more than only day-to-day patient care. 
Providing care is one thing, providing it efficiently is almost even important. Therefore 
management is integrated in the average radiology department nowadays. Especially when 
hospitals become larger, and lots of research activities are going on in the hospital, 
scheduling becomes more important. An important goal of the scheduling on the MR systems 
in such a hospital is to manage the patient flow. Time management and patient flow means 
that the patient throughput on a system should be stable and high enough to control the 
waiting lists. Patient throughput has already been identified as a benefit in the Chapter 4 and 
may therefore be regarded as a confirmed benefit. 

Yes, in a hospita!, you have a sudden gap in your budget and that is it. There is nobody 
responsible and it has no direct impact. If you buy such a system in a hospita! that is 300k 
more expensively, then the Council of governing board scratches once behind the ears 
and that 's it. Nobody wil! be fired, or one wil! say: Moron, how could you possibly have 
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done this? ! This all won 't happen in a hospita!. That 's so enormously bureaucratie. But 
in here, it 's shit and you fee! it yourself. This we have done wrong, or that 's something we 
must have seen coming. In here the consequences are far more direct. In a large and 
cumbrous organization, nobody is responsible. And concerning the start-up casts, like I 
just said, about the electrical installation and cooling, that separate cooling, I think you 
could some advice there. A hospita! can meet these requirements easily, is that slightly 
different in this place. There need to be more water pipes, which have to take the heat 
away. And Philips also tells this in terms of technica! specifications, but because they 
have to deal with this more aften, they are better able to estimate the extra casts that have 
to be made. Just some advice to the customer: IJ you starts with this, do not forget that 
extra cooling, do not forget that extra power, I think that it is more or less some sart of a 
warningfunctionfor the vendor. Of course you can just sell the system and say: Well, 
here is you system. And then you just come with a competitive price, this is the price of 
the system. But if you say: do not forget the data handling and data transport, if you need 
to arrange this and this, then the system wil! be a bit more expensive ... Then you need to 
sell a more expensive product. That 's not very clever if you look at it from safes point-of
view. And of course I think that every vendor wil! act like this, Siemens wil! do it like this, 
GE wil! do it like this. But I think, you can give the customer just a little basic advice. 
These are the casts for the system itself, but be aware of some extra facilities you need to 
have it operational. [4.3.14} 

This citation is brought up by an interviewee of one of the imaging centers. It indicates quite 
well an important difference between 'ordinary' hospital settings and the setting in an 
imaging center. It addresses the fact that mistakes and extra spending in a hospital do not 
have direct impact on the involved people. In an imaging center it has direct impact and the 
entrepreneur directly sees it on his cash balance. Especially concerning start-up costs it is 
argued that they all have to be earned to make it to break-even and thus to make a positive 
Return on Investment. Another important difference between hospitals and imaging centers is 
the state of the current infrastructure. In hospitals generally all 'standard' infrastructural 
facilities are available, when a system is being placed and only the actual siting of the system 
has to be installed. Imaging centers often use a non-hospital environment and therefore not all 
'standard' infrastructure is available. This implies much higher start-up costs. This is the 
reason that in this citation is asked for entrepreneurial assistance, helping the entrepreneur to 
decrease the start-up costs and to increase the Return on Investment. 

Benefits Aspects 

Patient throughput/workflow 
Waiting list, Patient flow, Scan more patients, Workflow, 
Efficiency, Capacity, Turnover 

Sales price, Huge amounts of money, Fair price, Costly 
lnitial price equipment, Price agreement, Start-up casts, Budget, 

Competitive price 
Yearly maintenance price Maintenance contract, Maintenance casts 
Option prices Software price, DIRECT 
Lifecycle casts Upqradeability, Lifespan of scanner 
Marketinq assistance Marketinq responsible, DIRECT 
Uptime percentage Not broke a lot, No downtime, DIRECT 
Entrepreneurial assistance DIRECT 
Discount DIRECT 

Table 5-1: 'Return on lnvestment' benefits and aspects from casestudy research 
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5.2.2 Patient Differentiation 
Patient Differentiation is the most patient oriented value element. If the customer regards 
Patient Differentiation as an important value element, it means that he wants to be able to 
differentiate towards its patients. Patient Differentiation may be explained as the customer 
differentiates to its patients in all possible ways. This section will discuss several citations 
that each address one or more benefits that contribute to Patient Differentiation. The benefit 
and the corresponding aspects, if mentioned, will be considered as well. 

I see that there is a large group of claustrophobics - there are gradations in 
claustrophobia, 1 out of 10 is a little bit claustrophobic. Maybe a little bit more, I think 
actually. I have looked up some studies /rom the internet, in which I found numbers 
between 15 and 3 0%. That 's a very braad and vague group. Of them, there is a number of 
people, and in /act that really is a small group, about 5 or 5 out of 100, that really do not 
want to go in. They are so claustrophobic,· they do not dare going in a closed MRI 
scanner. You won 't be able to let them go in a open MRI as wel!, depending on the type of 
examination of course. IJ you 're not in with your head, then there 's no problem. But all 
the people that are just a bit claustrophobic, goes in our system without any problem. 
There are a lot of people who managed to go in this one, while they needed to be sedated 
in an ordinary hospita!. And that 's qui et a large group of people. I would say that 10 - 15 
% won 't dare going in a closed MRI. Most of them wil! go in this scanner, leaving about 
3% what wil! not go in this one either. This is a rough estimation. And for them you do 
not have to improve the system, that 's wil! always be a group, which is relatively 
unapproachable. The construction, the structure of an MRI is like that you 'll always be 
bounded to the technica! specifications. And the diehard claustrophobics you cannot ... , 
then you 'd have to adapt so much ... , J'm nota technician, but Ido not think that .... There 
wil! always be some claustrophobics. And a completely open MRI does not exist, wil! not 
exist in the coming period of time, then you would have to make a total space as a 
magneticfield. [4.3.3} 

The above stated citation indicates quiet well the importance of Patient Differentiation as a 
value element. First of all it indicates the importance of the ability to scan patients, who 
suffer claustrophobia. These patients can be treated in this institution due to the fact that the 
system is open. The ability to scan patients who cannot be treated elsewhere is an important 
benefit, which is indicated in this case by the aspect 'claustrophobia'. Another Patient 
Differentiation benefit, mentioned in this citation, is the fact that patients can be scanned 
without being sedated anymore. Sedating people normally has some risks, especially 
regarding children. This means that each child or person you are able to scan without sedation 
may lower risk factors to patients. Therefore scanning patients without sedation is regarded as 
a benefit as well. Since this benefit also occurred in the original Customer Value Analysis 
Framework, it may be regarded as confirmed. Furthermore the interviewee mentions the 
openness of the scanner as an important aspect, which provides more comfort to the patient. 
Patient comfort contributes in this case to a more Patient comfort environment, which is 
regarded as a possible benefit for the customer as well. Because this benefit already existed in 
the original Customer Value Analysis Framework, it is confirmed as well. 

It 's not particularly a profit-oriented firm. Jt 's more important to make it break even, and 
to see that the casts are compensated. In the first place it 's focused on patient care, the 
adequate offering of an examination in a patientfriendly manner. Fast reporting of 
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radiologists, those kinds of thing, that 's the primary objective. And 1 think we have 
succeededvery welt in reaching this objective. [16.1.2} 

In Paragraph 5.2.1 the waiting list of patients has already been mentioned as an aspect of the 
Patient throughput benefit, which contributes to the ROI value element. The customer can 
explain the patient waiting list in a patient oriented manner as well. Doing so, they often use 
the term patient waiting time. The patient waiting time is an aspect that refers to the 
Diagnosing patients quickly benefit. Another aspect, also referring to this benefit, is the fast 
diagnosing of the scans. This is mentioned above as the fast reporting of the radiologists. 
Besides, in the citation, also the patient comfort environment is addressed, by mentioning the 
patient friendly manner of examinations. Both benefits, which are mentioned in this citation 
already were identified in Chapter 4 and may therefore be regarded as confirmed benefits. 

Scan patients who cannot be treated 
elsewhere 

Patient comfort environment 

Procedure duration 
Low-noise MR rocedures 

Claustrophobia, Obesity, Do not want to be scanned 
elsewhere 

DIRECT 
Patient comfort, Environment, Patient friendly, System 
style, Patient distraction, Patient expectation 
management, Openness 
Patient communication, Table size 

Noise 

Table 5-2: 'Patient Differentiation' benefits and aspects from casestudy research 

5.2.3 Clinical Diff erentiation 
This value element resembles a bit to the Patient Differentiation value element. Although 
both elements contribute to the customer' s ability to differentiate oneself, the target towards 
differentiation takes place differs. This value element focuses on differentiation in a clinical 
perspective. In practice this means differentiation towards other referring physicians and 
radiologists, and differentiation in research perspective. Below two citations that each address 
Clinical Differentiation by discussing another benefit will be discussed. The aspects that 
indicate the given benefits will be considered as well. 

No, we do not have that. That has been the case in the past in this hospita!. We are not 
bounded to Philips for the equipment in the hospita!. De CT is purchased with Toshiba, 
the angio room is Siemens, there really is a lot of diversity in here. However, the MR 's 
are bath Philips. And at the moment there is no education association, or a training 
partnership. What 1 really would want there to be, is a clinical science agreement, which 
exists at Philips, for training and education. And because 1 really enjoy it myself to work 
with the latest developments. Naw it is not possible, because we work with old releases. 
This means that we do not fit into the profile of the Philips clinical science centers 
anymore. They only want to work with the newest releases. [12.2.3} 
Yes, for training and education. We just want to bring MR in this hospita! to a higher 
level. lt is quiet good at the moment, but just more state-of-the-art than we do naw. 
[12.2.4} 
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For some healthcare institutions it is a must to be on top with their MRI possibilities and 
developments. This citation really shows the importance of Clinical Differentiation by 
addressing the fact that the interviewee wants to have a clinical science agreement with 
Philips, because of this. Clinical science agreements make it easier for healthcare institutions 
to keep up with MR developments. However, clinical science agreements are only possible 
when your system is equipped with the latest release, and therefore is state-of-the-art. Having 
the newest software, and thus a state-of-the-art system is an important benefit that contributes 
to the Clinical Differentiation value element, often indicated by the newest of the newest 
aspect. This citation confirms what is found in Chapter 4. 

1 think that definitely all the techniques that bring a certain time advantage: That is of 
course very important. This means that you 're able to scan some things a lot Jas ter, while 
creating better images as welf. What we are doing a lot at the moment is for example 
breast examinations. We want to scan the breast dynamically and very Jast. Doing such 
examinations, you see that the boundaries of the system are reached. En if there are new 
developments in this field, or perhaps new coils, enabling you to make better images 
again, you really want to have these new features. [17.3.5} 

It is well known that innovations in MR follow rapidly. Originally, MR has been used for 
statie imaging only. Nowadays, new examinations have been developed that require dynamic 
imaging. Dynamic imaging is an important benefit that contributes to this value element. This 
benefit has not been identified in the applied Customer Value Analysis Framework, as 
developed in Chapter 4, and is therefore new. However, the Chapter 4 applied Customer 
Value Analysis Framework identified two benefits: real time imaging, and off-center 
scanning, that both enable dynamic imaging. Therefore it cannot be said that the dynamic 
imaging is completely new. It may be regarded as a merger of the old two, which is 
confirmed in the casestudy research. Paragraph 5.3 will discuss this further. 

Benefits Aspects 
Available applications and imaging DIRECT, Research possibility, More possibilities, 
techniques Possible applications, Extra applications 
Customization possibilities of the 

Available coils, Available options 
system 

Having state-of-the-art system Newest of the newest, Research possibility, DIRECT 
Taking over diagnosis trom other Put more effort on MRI, More production to MRI , 
modalities Replace conventional diaqnosis 
Dynamic lmaging Dynamic procedures 

Table 5-3: 'Clinical Differentiation ' benefits and aspects trom casestudy research 
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5.2.4 Clinical Performance 
In line with Clinical Differentiation another clinically oriented value element is identified and 
will be discussed. Clinical Performance really focuses on how the system performs, and the 
direct benefits of that performance towards the customer. However this performance plays a 
role in the Clinical Differentiation, these benefits are directly oriented towards the customer. 
Two citations will explain example benefits that contribute to this value element. 

That 's right. And we 've modified a lot of sequences, sequence parameters, for our own 
workflow. And that depends not from the system that depends more from the part of 
diagnostics, from the way to view. That 's why we are modifying. ., using 90% modified 
sequences. 
It 's very important for the daily routine, because you have to look for a set. IJ you have a 
claustrophobic patient, you 're not interested in make a sequence for maybe 7 minutes, 
and to put him in the systemfor 30 minutes. You have maybe 7,8 or 9 minutes lefl before 
he wil! stop the examination. So I have to pick up the pictures in 7, 8 or 9 minutes. And 
you have to modify the pictures, so that you can make reliable pictures in a short time. 
[15.3.10} 
It 's better to make a mid-quality picture, with a calm patient, than having a high quality 
picture and the patient is moving, because he's anxious. [15.3.11} 

For the customer it's important to have a good image. This means that the image quality is an 
important benefit in the Clinical Performance value element. This citation indicates that this 
customer needs to have improved imaging when patients are moving. At the moment he is 
modifying his sequences to realize shorter and more reliable sequences, to improve image 
quality by reducing the length of a scan. However, the quality will decrease this way. 
Analyzing this citation enables the need for a system that allows adjusting parameters, to 
modify sequences, and a system that improves imaging when the patient is moving. 

Of course I have only experience with this system. This system already is in this hospita! 
for 12 years naw. And we are in that period, or when we bought the system, treated very 
nice and decent. I mean good education for the operators and for the radiologists as welf. 
That took quiet some period. That means that someone, the application specialist, comes 
to visit the hospita! to get everything up and running. Of course this person wil! stay away 
at a certain moment, but if you 'd have any problem, they just return to your hospita! to 
help for two days or so. That afler safes is very good with Philips. Also when the system 
Jatters, of if it's broke; mostly it works again within 24 hours. [11.3.10} 

New systems always need to be introduced carefully to the people who have to work with 
them. In the MR business this is done by 'Application specialists' and is simply called 
'Application'. Application time is an important aspect, which refers to the benefit 'Clinical 
Support of the Vendor'. This citation focuses particularly on the education and training of 
people, but also the support during research, and the knowledge of the vendor representatives 
are important aspects, that refer to the clinical support benefit. Clinical support was already 
identified as a possible benefits in Chapter 4 and may therefore be regarded as a confirmed 
benefit. 
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Benefits Aspects 
lmproved imaging during movements Moving patients 
Image quality DIRECT, Nota good image, Available coils, SNR 

Clinical physician support, Application, Knowledge of 
Clinical support of the vendor Philips reps, Available keys and patches, Support 

research 
Flexible system, Doing non-standardized procedures, 

Parameter adjustability Changes in protocols, System accessibility, DIRECT, 
Optimize svstem 

Software Uoaradeability Upqradeability, Scanner development 

Table 5-4: 'Clinical Performance' benefits and aspects trom casestudy research 

5.2.5 Ease of Use 
One of the value elements that often is regarded as being important when dealing with 
systems and equipment is the ease ofuse of the system. The 'Ease of Use' value element does 
not need to be explained in detail. Important is that not only the actual operation of the 
system is covered by this value element, also all the connected ease of use aspects of the 
system are incorporated in this value element. 

What also is very important I think, when purchasing an MR system, is the enormous 
complexity of the descriptions of the system. Jt 's more then only the catalogue, if 1 take 
this contract /or example, then 1 really need to study to know if 1 have the right to get 
something or not. For example 1 take the contract of the last purchase. In there, 
everything is specified, of what we are about to have delivered, in there is everything you 
can obtain, hut what belongs to where? Relatively simple techniques belang toa certain 
software pack, or are put in another pack ... Then there is a certain advanced pack and ... 
lt 's sa tremendously complex, that 's /or a normal radiologist, a normal user or 
purchasing department, not understandable anymore. They really have to think about 
how this can be changed. In my opinion, and if] look to other countries, Philips Germany 
/or example, they are doing this /ar less complex. lt just should be clear at a glance. Or at 
least in an hour, because of the complexity of the systems, you should be able to identify 
why you have bought, andwhy you haven't bought some things. [1.3.10] 

Thinking of the ease of use of equipment in general often is not thought about the 
representation of the capabilities of the system. This citation indicates very well that the 
complexity of the description of the system's capabilities and functions forms an important 
aspect for the interviewee. The ease of such a description would be seen as a benefit. Of 
course the complexity of the system itself is the most important contributor to the complexity 
of the description. Since in the applied Customer Value Analysis Framework, developed in 
Chapter 4, this is not identified as a benefit, Easy system description should be added to the 
benefits that refer to the Ease of U se value element. 

Yes, because hut we are a digital department, sa we must be able to connect on our 
network, on our PACS, 1 mean. It must meet some certain DICOM norms and standards. 
Those DICOM standards are genera! requirements that the system always needs to 
comply with, which count /or every system. Afterwards you start looking something 
deeper to the plan of requirements, and to things that are research related. [13.2.6] 
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Digitalization plays an important role in the whole world nowadays, also in healthcare. For 
MRI this has not changed since its appearance as a medical imaging technique, it has always 
been a digital technique. However, the filing of the images has changed during the years. But 
this has to do with the changing archiving techniques in the healthcare institutions; they are 
changing their archives into digital systems. Healthcare institutions are obliged to archive all 
patient data for a given number of years. This means that loads of data have to be transferred 
to these archive systems, and all medical equipment must be compatible with this archive. 
And the easiness of the compatibility with this archive is an important contributing benefit to 
the Ease of Use value element, called Interoperability. Interoperability has already been 
identified in the original Customer Value Analysis Framework and is therefore confirmed in 
the case study research. 

Benefits Aspects 
Short learning curve, Easy terminology understanding, 

Comprehensiveness of applications User interface, Easier to scan, Easy to learn, Easy to 
use 

Protocol availability Standardize complex examinations, Protocol scanning, 
ExamCard 

Proactive support of the vendor Preventive maintenance 

lnteroperability DICOM format, PACS compatibility, Network 
compatibilitv, Loqistic flexibility 

Doing same on workstation and console Console in use, Workstation 

Easy data handling 
Data storage, Data transport, Processing time, Data 
processinq, Post processinq 
Easy handling coils, Trolley, Robust coils 

Easy patient handling Patient positioning, Coil positioning, Table movement 
Connection availability, Ergonomie workplace 

Easy system description 
Complexity of system description, Catalogue 
lndicate system's abilities 

Easy to install Building aspects, Practical issues 

Table 5-5: 'Ease of Use' benefits and aspects trom casestudy research 

5.2.6 Vendor Reputation and Reliability 
The value element that will be discussed in this section is the Vendor Reputation and 
Reliability value element. Vendor Reputation and Reliability may be regarded as 
characteristics of the vendor that actually bring value to the customer. Especially during the 
purchasing process these aspects are important because the preference for vendor 
characteristics may influence the eventual purchasing decision a lot. 

Next, the system must be very reliable, that 's important. The last half year, we have had 
quiet some problems with our systems, and regarding the waiting lists of about two 
months, it means that all days are planned in completely. IJ 1 or 2 days drop out, I have to 
put the patients of those days on another day in the already full schedule. The 
management becomes extremely difficult then, and stress and commotion increase, which 
leads to a decrease of the working mood of the employees. This means that one way or the 
other this leads to problems, which means that the system must be reliable. And if there 
occur some problems with the scanners, then they have to be solved as soon as possible. 
And my opinion concerning that is: IJ needed, in the evenings or weekends. The vendor 
must realize that they have apart of the responsibility, when being active in the 
healthcare marketplace. This means not only the leverage of equipment, but with that they 
are just into that market, and are partly responsible for waiting lists and so on. IJ it 's the 
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case that systems /alter, then the problems have to be solved as soon as possible, and then 
you must not wait until the next day, or until there is space in the schedule of the service 
technicians; we do not want to waitfor that, that'sfor sure. We want to be in the air as 
soon as possible to help patients. 1 think that this can be improved; naw the service 
technicians only work during office hours, and maybe a little langer to the evening hours 
if they are not finished. Thus, they normally work during office hours, but 1 think that 
there should be a 24 hours service. Good service always works! [1.3.2] 

The first sentence of this citation shows that the product reliability is an important aspect for 
this interviewee. The product reliability of vendor in general is one of these vendor reputation 
bene fits, which may influence the customer' s purchasing decision. Also in the Customer 
Value Analysis Framework in Chapter 4, this was identified as a possible benefit and may 
therefore be regarded as confirmed. In the elaboration about the product reliability, the 
interviewee argues that the vendors of medical equipment are partly responsible for the 
patient waiting lists and so on. To his opinion this implies that, if a system is broke, the 
vendor has to repair it as fast as possible. Generalizing this to a customer benefit, the 
vendor's service response time is an important benefit for this interviewee, with fast (repair) 
service and 24 hours service as corresponding aspects. 

No, not particularly on the choice for the vendor. They injluence more on the price, not 
on the choice for the vendor in the first place. However, they wil/ have their arguments 
for that. Because we have let those play a role during the process, because in the end it 
should be a vendor where everybody has to be satisfied with. There were also a lot of 
people who wanted to purchase the scanner from smaller vendors, 1 won 't mention the 
names of the vendors, but 1 didn 't have such a good feeling with respect to that. 1 have 
strongly objected to this plan. 1 mean, if you start such a process, concerning a long
range plan/or your modalities including the purchase of a PACS system; 1 do not think 
that a hospita/ must take the risk that the vendor does not exist anymore in about 6 years, 
1 think of that as nota very smart choice. And perhaps one of those firms would have 
been cheaper than we have naw, but there is still the risk that the vendor does not exist 
anymore in about 5 or 6 years, or that it is taken over. [10.2.6} 

Not one of the first aspects you would normally think of when purchasing a product is the 
fact whether the vendor of that product will exist during, at least, the lifetime of the product. 
This citation illustrates an internal discussion at one of the customers. The interviewee 
objected to the fact that others wanted to purchase a scanner from a smaller vendor, even 
though the price of his choice was higher. He concerned about the existence of the vendor 
during the lifetime of the MRI scanner. This means that being a vendor with a relatively high 
chance to remain independent and profitable brings value to customers. The vendor existence 
during scanner lifetime benefit is a newfound benefit that was not identified in the applied 
Customer Value Analysis Framework in Chapter 4, and may therefore be added as a 
corresponding benefit to the Vendor Reputation and Reliability value element. 

Findings of the Case Study Research 68 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medical Systems I Magnetic Resonance sense and simplicity 

Benefits Aspects 
Service response time Service hours, Fast service 

Vendor innovativeness 
MRI innovations, Scanner in vendor program, Fast 
radioloav developments, No Helium refills 

Vendor product reliability Reliable product, Not broke a lot, Robust equipment 
Vendor's multi modality solutions Package deal possibility, All modalities in one contract 
Vendor technica! support Maintenance, Repair, Vendor remote services 
Vendor (reps) accuracy Vendor accuracy 

Vendor regional service infrastructure Short communication lines, Vendor regional 18, Vendor 
service organization 

Vendor existence during scanner lifetime Vendor existence 

Table 5-6: 'Vendor reputation en reliability' benefits and aspects trom casestudy research 

5.2.7 Brand 
The last value element that will be discussed is the value element that is called 'Brand' . Of all 
seven value elements this is the most intangible one. This value element tries to classify the 
subjective perceptions of a customer in the most objective possible manner. Below some 
citations will be discussed to give a good understanding of the value element Brand and to 
explain the intangibility of this value element. 

1 really cannot tel! you anything about that, especially concerning the contents of such a 
system ... You know, what you really expect when you purchase an MRI scanner, is that it 
lives up to your expectations, depending on what you 're planning to do with it of course. 
And then J 'm only talking about medica! developments. Furthermore, form my own point
of view, 1 would like to say that the vendor also needs to make all the coils available. 
[6.3.1} 

One of the intangible benefits of the value element Brand is the fact whether a system lives 
up to the expectations of the customer. This means that when a customer formulates a plan of 
requirements, this almost always is based intersubjectivity (i.e. joined opinions of all 
stakeholders). Vendors do not exactly know what benefits each individual wanted the system 
to have. lt is easy to say that the system must live up to ones expectations, but it is difficult to 
fulfil and difficult to measure. However, the customer may perceive it as a benefit. Because it 
was not identified in the applied Customer Value Analysis Framework in Chapter 4, this 
possible benefit must be added to the value element 'Brand'. 

1 think it 's important because you are not working with a company, you are working with 
people. Soa good relations hip is making a better workfor all parts: for the customer and 
for the company. You can use the short way, with any kind of problem. With an easy 
problem as a software problem, 1 do not have to write a letter and to wait for two hours 
or three hours to get an answer. 1 will call the account manager, and he says: ok, 1 will 
just have a call with the plant and after maybe one or two days, 1 get a call back, maybe 
from Finland, or from the Netherlands, that we can solve the problem. 1 got the 
information 1 need. [15.3. 7} 

One of the subjective perceptions that is found to be a benefit, is the ongoing or former 
relationship with the vendor. This citation clearly shows that good relationships indeed are 
important. Of course this may differ from person to person, therefore it is regarded one of the 
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more subjective benefits. In this citation the relationship with the vendor is indicated as being 
always helpful, even the official ways are not followed. This is an example of value, the 
customer knows he properly does not have the right to, hut he perceives it as adding value. 
The relationship with the vendor was not identified in the Brand value element in Chapter 4, 
and must therefore be added to the validated Customer Value Analysis Framework. 

Benefits Aspects 
Personal experience with brand and Customer friendly, Philips internal communication, 
reps DIRECT, Dinner with Philips 
Home country vendor Same country as Philips 

Relationship with the vendor 
Vendor partnering, Relationship with Philips, Partnering 
contract, Contacts with vendor 

Product of the same vendor and familv Same brand as 1B 

Product conform expectations 
MRI conform expectations, Service conform 
expectations 

Friend or colleague's advice and 
Mouth to mouth consulting 

experience 

Table 5-7: 'Brand' benefits and aspects from casestudy research 

5.3 IMPLICATIONS TO THE CUSTOMER VALUE ANALYSIS FRAMEWORK 

Paragraph 5 .2 already gave some examples of how the analyses of the case study research are 
performed. The tables that are shown at the end of each section in Paragraph 5.2 show the 
benefits and their referring aspects as how they are identified after analyzing the case study 
research data. This paragraph discusses the implications of the case study research after 
customer benefits to the Customer Value Analysis Framework. First the (customer) benefits 
will be discussed. Paragraph 5.3.2 considers the actual changes and adaptations to the 
Customer Value Analysis Framework. This last section also considers the validation of the 
framework. 

5.3.1 Customer Benefits 
This paragraph structures the data from the case study research. This is done to identify if the 
benefits that have been found in the earlier stages of the research, as described in Chapter 4, 
are identified in the case study research as well. Benefits that are already identified and used 
in the Customer Value Analysis Framework in Chapter 4 are called 'old' benefits; benefits 
that are identified only by the case study data analysis are called 'new' benefits. Several 
classes (Refer to Table 5-8) are assigned to the total combination of benefits, both 'old' and 
'new' . These classes enable the possibility to validate the benefits in a structured way. 

Classes assigned to a benefit 
0 No occurrence, not merged 'old ' 
1 Occurred, verified 'old ' 
2 No occurrence, merged into new 'old' 
3 Completely new 'new' 
4 Partly derived from old benefit 'new' 

Table 5-8: Classes enable the possibility to validate the benefits 

Refer to Appendix 18 for the total scheme of benefits and the class numbers that are assigned 
to them. This Appendix also indicates the link between 'old' benefits having class number 2, 
and 'new' benefits, assigned class number 4. Because the benefits are all classified, it is 
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relatively easy to understand the validation process of the 'old' benefit combination. The left 
column in Appendix 18 represents all the 'new' and 'old' benefits; occurred and non
occurred benefits. The right column represents the eventual list of benefits per value element. 
Of all the 'old' benefits, only 13 % was assigned class 0, which means that 87 % of the 'old' 
benefits was identified in the case study research or was merged into a 'new' benefit. 
Furthermore, of all the 14 'new' benefits, still 36 % is derived from one of the 'old' benefits. 
Eventually this means that from all 49 benefits that will exist in the validated Customer Value 
Analysis Framework, 40 benefits are 'old' and only 9 are completely new. This implies that 
82 % of the identified benefits by the applied framework in Chapter 4 are confirmed by the 
case study research. 
However Appendix 18 gives an excellent overview of the transitions and reformulations that 
have taken place with the list of benefits due to the case study research, some important 
merged will shortly be addressed below: 
■ 'Nr. of available products in the market (1 st to market)' is merged into the already existing 

'Being different than competition' benefit. 
■ The new benefit 'Dynamic imaging' is partly derived from the old benefits 'Real time 

imaging' and 'Off center scanning', although it occurred in the case study research as 
well 

■ 

■ 

'Networking' is in the new situation covered by the already existing benefits 
'Interoperability' and 'Easy data handling' 
'Vendor MR market/segment leadership' is merged into the new 'Vendor regional service 
infrastructure' benefit because they both express vendor maturity, best indicated by the 
new benefit 

■ 'Vendor financial reliability' is merged into the new 'Vendor existence during lifetime 
scanner' benefit. This is done because the financial situation of a vendor is just a part of 
the guarantee that the vendor will exist during scanner lifetime 

■ The 'Product User Satisfaction' benefit is merged into the 'Friend or colleague's advice 
or experience' benefit because the only time interviewees perceived this a benefit was 
when friends or colleagues experienced it 

Eventually it is easy to notice that the benefits, classified by the last two value elements, 
'Vendor reputation and reliability' and 'Brand', have changed a lot in perspective to the 
benefits of the other value elements. The fact that there are significantly more changes in 
these elements should not lead to a negative conclusion about the Customer Value Analysis 
Framework. These elements are the so-called subjective and intangible elements. This means 
that the corresponding benefits are very hard to quantity or to perceive in an objective 
manner. However, because of the importance of such value elements and benefits, it is 
extremely important to try to make these more tangible, by using formulations understood 
well by the customer. 
It may be regarded as a recommendation that, when using the Customer Value Analysis 
Framework, one should always verify the terminology of the rather intangible elements and 
benefits with customers. This is the only way to really make them understood and valued by 
the customers. 

5.3.2 Actual Changes to the Framework in Practice 
As described in Paragraph 5.3.1, when the benefits, derived from the Customer Value 
Analysis Framework in the first place, are validated, this may also be regarded as the 
validation of the Customer Value Analysis Framework. 
One of the purposes of the case study research was to validate the Customer Value Analysis 
Framework, by validating the identified customer benefits. The vast majority (87 %) of the 
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identified benefits was confirmed in the case study research, or was merged into other, by the 
case study research confirmed, benefits. In the end it may be concluded that the Customer 
Value Analysis Framework as developed from literature, later applied to Philips MR, has 
been quiet a useful and reliable framework, when interviewing customers is not an option to 
gather customer data. This does not imply that customer interviewing only will give 
satisfying results. Interviewing only would have brought a lot of unstructured information 
and the strength of this approach is that the case study research was structured well, in order 
to gather data that was really needed. A possible limitation of this approach on the other hand 
is that the case study research will be structured too much. 

Benefits to use in practice 
Like it has been argued in Paragraph 5 .3 .1 , not all bene fits of the applied Customer Value 
Analysis Framework are confirmed, and some new benefits have been identified in the case 
study research. Besides the discussed merged benefits in Paragraph 5.3 .1, there are also seven 
'old' benefits that haven't been identified or merged into a 'new' one in the case study 
research. This does not automatically imply that these benefits are not possible customer 
benefits. They just are not confirmed by this research. This arises the question whether these 
have to be removed from the eventual Custorner Value Analysis Framework or not. In this 
research there is chosen to leave out the benefits that are not confirmed in the case study 
research. F or the complete list of benefits that will be used in the remainder of the research, 
classified per value element, refer to Appendix 19. 

Framework structure 
This section considers the changes that have to be made to the structure of the Custorner 
Value Analysis Framework. As described above, the framework itself is validated by the 
validation of the outcomes of the framework, the custorner benefits. In the framework that is 
applied to Philips MR in Chapter 4, the benefits and classifying value elements are based on 
the confrontation of the customer's behavior, generating input from its strategy and 
constraints, with the product consequences of the product. Since the benefits are validated in 
the case study research, the customer' s behavior layer and the product consequence layer are 
validated automatically. The since the product, service and vendor characteristics are known 
by Philips MR, these may be assumed as correct input as well. The customer side of the 
Customer Value Analysis Framework, consisting of the customer's cognitive layer (strategy 
and constraints) and the motivational layer (basic needs) give input to the customer's 
behavior. And as already argued above, the possible customer behavior is validated, which 
implies that the both the existence of the cognitive and motivational layer is validated. On the 
other hand it must be said that the identified strategies and constraints are relatively genera! 
and that regarding the interviews, it is clearly to see that the strategy of the customer, does 
not directly affect the value elernents when speaking to the different stakeholders. In the end, 
the strategy of the customer should correspond to the mixed score of all the stakeholders. But 
because of the fact that the different stakeholders may also be involved in different phases of 
the purchasing process, it's somehow not possible to relate the customer's strategy to the 
customer' s scoring of the value elernents. However, it is possible to relate the scores for the 
different value elernents with stakeholder's personal strategy. 
Drawing conclusions on the structure of the framework gives that it should remain the same 
as it were in the applied Customer Value Analysis Framework, with the main difference that 
the cognitive layer of the custorner is made stakeholder specific, and the benefits and value 
elements will be changed into the benefits and value elernents that are identified after the case 
study research. The validated Customer Value Analysis Framework is displayed in Appendix 
20. 
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5.4 PRELIMINARY RESUL TS ACQUISITION 

Preliminary results of the customers' preferences for the different value elements are acquired 
in two ways during the case study research. This paragraph will discuss how these results are 
acquired and how they are used to identify some remarkable results. First the AHP method 
(Described in Paragraph 3.3.6) is validated, by comparing the results of the case study 
research with the AHP results. The second section in this paragraph considers some important 
cross-case differences. 

5.4.1 Validation of the AHP method 
In order to validate the AHP method, the case 1 

study research results need to be analyzed and put 
in the same format as the AHP preliminary 
results. This means that the results from the case 
study research have to be put in value element 
relative importance output. Refer to Figure 5.2 
for an example of the output of the case study 
research. 
First of all, the case studies are analyzed in the 
same way as described in Paragraph 5.2. All 
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citations that refer to a benefit are placed in tables Figure 5.2: Example of relative importance VE's 

in Appendix 21. In the end it is determined that 
one interviewee could only mention each identified benefit once, in order to exclude all 
elaborated doubles. Subsequently, of all benefits that belong to one value element the 
percentage of bene fits, which are mentioned by the interviewee, is calculated. 

lf an interviewee mentions bath the benefits 'Home country vendor' and 'Product conform 
expectations', his score for the 'Brand' Value Element will be 2 out of 6; giving 2 / 6 = 33.3%. 

This is done for all value elements and the total of percentages is normalized over all seven 
value elements. This acquires the relative importance of the value elements derived from the 
case study results. 

Example 2 
ROi 20 % = 20 / 343 6% 
Patient Differentiation 75 % = 75 / 343 22% 
Clinical Differentiation 35 % = 35 / 343 10% 
Clinical Performance 40 % = 40 / 343 12% 
Ease of use 90 % = 90 / 343 26% 
Vendor reputation and reliability 50 % = 50 / 343 15% 
Brand 33 % = 33 / 343 10% 
Total 343% = 343/343 100 % 

After the determination of the relative importance of the value elements is performed for all 
interviewees, these results are compared to the results from the AHP method. 
Already in Paragraph 5.3 it has been explained that all benefits that are regarded to be 
relatively intangible have changed a lot in the framework as a result of the case study 
research. This means that the validation of the AHP method has to take account into the 
divergent results for the value elements "Vendor reputation and reliability" and "Brand". To 
validate the method it is decided to leave these results out. 
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The actual validation is performed by three steps : 

1. Of each set of results it is considered if the highest scoring value element is among the 
top 2 highest scoring value elements of the other set of results. During this process the 
value elements 'Vendor reputation and reliability ' and 'Brand' are left out. If one of the 
highest scoring value elements actually was 'Vendor reputation and reliability ' or 
'Brand', the second highest is taken. 

Example 3 
In example 2, 'Ease of Use' is the highest scoring value element with 26 % in the CSR results. In the 
validation of the AHP method, this value element must be in the top 2 of the scores from the AHP 
method. lf this is the case, 'Ease of Use' is marked green , if not, it's marked red . (See Appendix 22 
for the complete overview) 

After this was done vice versa for all interviewees, a score could be computed for both the 
AHP results and the case study research results. The actual scores show that from all of the 
case study research results highest ( or second highest) scoring value element 67 % is in the 
top 2 scoring value elements of the AHP method. Calculating the occurrence of the highest 
scoring AHP value element among the top 2 highest scoring case study research value 
elements gives also 67 %. For the complete comparison refer to Appendix 22. 

2. The second step to validate the AHP 1 Average lmportance VE's Comparison 

results is the comparison of the 
averages of both the AHP method 
results and the case study research 
results. These results have been 
compared in Figure 5.3. Both results 
represent the same trend type, 
although the results of the case study 
research show a more flattened 
pattem compared to the AHP results. 
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This could be caused by the way of Figure 5.3: Average comparison relative importance value elements 
interviewing and the need to have 
every topic discussed in the interview in order to validate the framework (Paragraph 5.3). 
Furthermore it could be caused by the fact that the intangible value elements 'Vendor 
reputation and reliability' and 'Brand' have changed a lot in the Customer Value Analysis 
Framework after the case study results. 

3. After having filled in the slider AHP method, the final result was shown to each 
interviewee and it was asked if this corresponded roughly with their own estimates. In all 
of the cases that the slider AHP method was used, not once it was argued that these 
results (Represented in the same way as Figure 5.2) didn' t match with their opinion. 

The validation of the AHP method is still not completely reliable because the changes to the 
framework have already been carried through when the case study research results were 
calculated. However, it gives a good overview of the possibilities of the AHP method and 
that it is a very useful tool to identify customers ' relative importance of the different value 
elements in a relatively short time. The advantage of the short acquisition time compared to 
for example case study research is very important. On top of that the AHP method did not 
show inadmissible results and the line of the results was relatively well comparable to the 
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results of the case study research. It needs to be said that the terminology and the explanation 
of what the value elements exactly imply is extremely important. And if the benefits will be 
used to let the customers understand what the value elements stand for, it means that the 
classification of these benefits by the value elements is important as well. 
Eventually the conclusion can be drawn that the AHP, with all the data and results that are 
available now, seems a good method to identify the relative importance of the value elements, 
although more validation in the future is strongly recommended. 

5.4.2 Cross-Case Findings 
This paragraph will present some preliminary cross-case findings. Since the AHP method 
was validated in Paragraph 5 .4.1 , the cross-case findings are based on the results that are 
acquired by the AHP method during the case study research. The cross-case findings are 
presented with respect to the fact that the 'Vendor reputation and reliability' and 'Brand' 
value elements are not taken into consideration because of the reasons, mentioned in 
Paragraph 5 .4 .1. 
Furthermore it' s important to understand that these results are also preliminary results 
because of two other main reasons: 
■ The results are obtained when the Customer Value Analysis Framework was not verified 

in practice yet by a case study research 
■ The samples that are used to calculate the scores are relatively small 

This implies that it is not possible to draw hard conclusions on the results that are presented 
in this paragraph. The cross-case findings that will be presented are divided among two 
categories. First, some important differences between the average scores of the different 
stakeholder groups will be discussed. Second, the most important differences between all 
interviewees working with an open system, and interviewees working with a cylindrical 
system will be discussed. 

Comparing Stakeholder Roles 
In order to discuss some important findings, the concemed results are represented in Table 
5-9 after which they will be discussed. 

Table 5-9: Same important stakeholder differences 

One of the main differences between the different roles is that operational responsibles score 
significantly lower on the value element 'Clinical Performance' than clinical responsibles do 
on average. This is not very remarkable, because the operational responsibles for example 
only have to judge whether an image is good enough to be diagnosed by the radiologist. What 
is more remarkable, is that business responsibles score just as high, maybe even higher, than 
clinical responsibles on 'Clinical Performance ' , while they do not need a very good image 
quality themselves. The higher score for business responsibles could for example be 
explained by the fact that they need to adjust parameters to optimize the patient throughput. 
The other difference is that the operational responsibles score much higher on the 'Ease of 
Use' value element. This difference is not that remarkable because the operational 
responsibles have to work with the system all day long. If the system, or anything related, 
does not work well, they directly perceive this negatively in their day-to-day routine. On the 
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other if the system does work well, they will perceive the ease of use of the system more 
positive. 

Comparing Openness 
In order to discuss some important differences between customers that have an open system 
installed and customers that have a cylindrical system installed, the concemed differences are 
mentioned in Table 5-10. 

Patient Differentiation 
Clinical Differentiation 
Ease of Use 

Average score lnstitutions Average score lnstitutions 
having a Cylindrical system having an Open system 

14 % 
19 % 
23 % 

28% 
13 % 
17 % 

Table 5-10: Some important differences depending on the openness of the system 

On average the interviewees that work with an open system score the value element 'Patient 
Differentiation' twice as high as the interviewees that work with a cylindrical system. This 
could indicate that institutions with an open system want to offer something different than 
what is ordinary to their patients. On the other hand it is clearly to see that the interviewees of 
institutions with a cylindrical system score higher on 'Ease of Use' and 'Clinical 
Differentiation'. This last observation could partly be supported by the fact that a large part of 
the cylindrical systems institutions consists of academie and teaching hospitals. 
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6 SALES ÎARGETING METHOD 

The first chapters of this report were set up according to its function in the research. Within 
these chapters the Customer's Purchasing Framework and the Customer Value Analysis 
Framework were continuously considered next to each other. Chapter 2 constructed two 
literature-based frameworks, Chapter 4 applied these frameworks to Philips MR, and in 
Chapter 5 the frameworks were validated in practice and, if needed, slightly adapted. This 
chapter will discuss what implications it may have to Philips MR, when both frameworks are 
used together. In the first paragraph two examples, downstream and upstream, of implication 
directions will be introduced. Paragraph 6.2 describes the structured and flexible downstream 
marketing Sales Targeting Method. 

6.1 IMPLICATIONS OF CUSTOMER V ALUE ANALYSIS 

However the objective of this research is to develop a Sales Targeting Method, focused on 
the downstream marketing process, it's useful to have an understanding of another possible 
upstream implication that Customer Value Analysis may bring about for an organization such 
as Philips MR. This paragraph describes the purposes of Customer Value Mapping regarding 
upstream marketing, and introduces a Value Based Sales Tools. 

Upstream: Customer Value Mapping 
Customer value analysis gives insight in the value 
elements the customers value. This enables the 
opportunity to develop a Customer Value Map. A 
Customer Value Map visualizes the price
performance position of a company, or product, 
compared to its competitors. The value elements 
and their relative importance, as determined by the 
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value elements, need to be entered as well. Also the Figure 6.1 : Example of a Customer Value Map 

price sensitivity in a certain customer segment may 
influence the position on the Customer Value Map. The Customer Value Map identifies the 
direction that Philips MR has to follow in the future : it gives direction to Research and 
Development. 

Downstream: Value Based Sales Tools 
Of course the upstream marketing is an interested area when customer value has been 
analyzed in an organization. It is the marketing department's responsibility to analyze the 
company's position compared to its competitors, and so give the necessary input to Research 
and Development for future developments. On the other hand, there is always time between 
new developments. In this period of time it is important to deliver the value of the company's 
products and services to the customers. Create a higher value perception with the customers 
by addressing only those elements and benefits, which are really valued. Anderson and Narus 
(1998) already discussed the development of value based sales tools. The next paragraph 
addresses a downstream Sales Targeting Method for Philips MR. 
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6.2 SALES T ARGETING METHOD 

As mentioned in the introduction of this paragraph, this paragraph will show how both the 
Customer Purchasing Framework and the Customer Value Analysis Framework are used 
together to create a Sales Targeting Method for Philips MR. The Sales Targeting Method will 
be based on relatively detailed plan, consisting of five steps that have to be taken. Some steps 
will be supported with results or frameworks that have been mentioned in the first chapters of 
the research. Some will be supported with new developed material. 

Step 1: Gain Insight in the Customer's Purchasing Process 
The first step that bas to be taken is to gain insight in the customer' s purchasing process. To 
do this it is recommended for the Philips representative to use the Customer Purchasing 
Framework that can be seen in Figure 5.1. This enables the Philips representative to create a 
structured view of the different possible stakeholders in the different purchasing phases. The 
first step that bas to be taken is to determine the expected start date of the purchasing process 
and the three purchasing phases. The expected end date of the purchasing process needs to be 
determined as well; this will be regarded as the expected point of sale. The next step for the 
Philips representative is to understand what stakeholders are actually involved in which of the 
phases of the purchasing process. First, it can be argued what roles are active in the 
organization, later these roles should be linked with real names of involved stakeholders. The 
last action that bas to be taken in Step 1 is the determination of the actual level of 
involvement of the stakeholders in the purchasing process phases. Given the insights of this 
research it is difficult to determine this level of involvement by asking it directly to the 
stakeholders. The time of the stakeholders and Philips representative often is limited and 
therefore interviewing stakeholders to derive this information won ' t be an option. This action 
will depend strongly on the experience and ability of the Philips representative to derive the 
necessary information from the customer. A good relation with the customer (when it is a 
retaining customer) often helps to determine the levels of involvement in the purchasing 
process. Of course the Philips representative needs to be in contact with at least one customer 
contact to gather the primary information. 

Step 2: Analyze What Each Stakeholder Values 
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In the second step of the Sales Targeting Method the 
Customer Value Analysis Framework will be used to 
identify what the different stakeholder value. After 
the Philips representative bas determined, who are the 
stakeholders in the customer purchasing process, it 
needs to be analyzed what the different stakeholders 
value. This enables the opportunity to target the right 
stakeholders at the right moment in the purchasing 
process. The validated method that bas been used to 
acquire the preliminary results from the case study 
research, the AHP method, must be used to determine 
the relative importance between the different value 

Figure 6.2: AHP Customer Value Analysis 
elements. This gives insight in what the stakeholders Method 
value individually. Refer to Appendix 23 for a larger 
screenshot of the AHP method, and to the enclosed USB MemoryStick for the digital 
interactive version. Do not forget that this information needs to be available for all the 
involved stakeholders. If the sales representative does not bas the chance to determine what a 
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stakeholder values using the AHP method, an estimation of the relative importance of the 
value elements has to be made. 

Step 3: Create the Sales Targeting Schedule 
The next step, Step 3 in the Sales Targeting Method, 
comprehends the composition of the Sales Targeting 
Schedule. This step may be regarded as merging the 
information, which is gathered by the Philips 
representative in Step 1 and Step 2. This links what 
stakeholders value with when they are actually 
involved in the purchasing process. This link enables 
the Philips representative to identify when he has to 
target which stakeholder with what kind of targeting 
material. Answering these three questions for all 
stakeholders in the purchasing process, combined 
with the expected start and end dates of the different 
purchasing phases, this can lead to a detailed Sales Figure 6.3: Screenshot Automated Sales 

Targeting Schedule 
Targeting Schedule. Creating this schedule is done by 
an MS Excel automated tool. All parameters that are mentioned in Step 1 and Step 2 of the 
Sales Targeting Method just have to be putted in the MS Excel automated scheduling tool 
parameter dialog boxes (yellow), and an automated Sales Targeting Schedule for each of the 
purchasing phases will be generated. It also incorporates an automated Gantt chart that 
enables the monitoring of the purchasing process and visualizes the completed and remaining 
part of the different purchasing phases and the complete purchasing process. 

Step 4: Create Targeting Materials 
After the automated Sales Targeting schedule 
generated the project schedule for the Philips 
representative for each of the purchasing phases, the 
representative may easily derive which of the 
stakeholders he must target, and what value elements 
he needs to focus the targeting material on. This step 
in the Sales Targeting Method comprehends the 
creation of the sales targeting material. To be able to 
perform this step fast and easy, a large database with 
standard documentation needs to be available within 
Philips MR. The Philips representative just has to 
take what he needs from the database to tailor the 

PHILIPS 
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Sales Targeting Material for each of the involved Figure 6.4: Example PowerPoint Slide 
stakeholders. The benefits that are identified in the Sales Targeting Material 

Customer Value Analysis Framework will form the input to create the material. Figure 6.4 
shows an example of a PowerPoint slide that emphasizes the benefit 'Protocol availability' by 
addressing SmartExam. This may be used when the involved stakeholder values the 'Ease of 
Use ' value element high. 
In order to further optimize this step in the Sales Targeting Method, and to reduce the 
targeting material that will be send out to the stakeholders, it is recommended to apply the 
AHP method for the benefits of the top 2 scoring value elements for each stakeholder. This 
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enables the opportunity to see which benefits have to be promoted to the involved stakeholder 
and which do not. 
Furthermore, it is important to understand that the important decision for what type of 
scanner (in terms of field strength and openness; See Paragraph 7 .2) often is made in the first 
phase of the purchasing process. This implies that the representative can influence this 
decision only in the first phase. This has a direct influence to what material must send out to 
the stakeholders. The Philips representative will often know this choice of the customer, and 
needs to adapt his targeting material to it. 

Step 5: Archiving and Using Collected Data 
The last step of the process is often perceived as a logica} step, although the users of such a 
method often neglect it. Using the method not only enables the Philips representatives to 
simplify and structure their sales targeting process, it also gathers a lot of structured customer 
data. In the future this customer data can be used to enable a better upstream marketing (As 
described in Paragraph 6.1) or can be used to further automate this process, questioning 
stakeholders after their profile, with automated links to the average preferences of 
stakeholders with this profile. This means that the method is less time consuming than it 
already is at the moment. But also customer segments could be determined, based on the 
average preferences of a selection of customers. Defining customer segments first may lead 
to the identification of differences between the segments and may therefore contribute to a 
better targeting approach in the early beginnings of a purchasing process. Step 5 consists of 
the archiving of all gathered data to use it for a better understanding of the customers. 

6.3 IMPLEMENTATION AND EVALUATION 

This last paragraph of this chapter shortly describes the (future) implementation of the Sales 
Targeting Method and the evaluation of the method or parts of the method. The 
implementation of the method will only be discussed in terms of an implementation plan, of 
which the difficulties will be further explained. 

Implementation plan 
Given the organizational structure of Philips Medical Systems, it is difficult to develop a 
detailed implementation plan for Sales Targeting Method. Philips Medical Systems is 
organized (See Paragraph 1.1.2) in such a way, that the Sales department, is separated from 
the Marketing department (Philips MR). The Sales department is govemed by the different 
Sales organizations in the countries and regions, and the Marketing department is part of the 
Business Unit MR. This research is carried out from the Business Unit MR and therefore the 
direct insight in the Sales department is too small to understand the processes in the Sales 
department good enough to develop a detailed implementation plan. To make implementation 
of the Sales Targeting Method possible in a later stadium, the MS Excel automated Sales 
Targeting Schedule tool is enclosed and an extensive user manual for the tool is written as 
well, and is incorporated in the MS Excel tool. 
Besides, it is also possible to implement the Customer Value Analysis Method itself in the 
Philips MR organization, bringing lost of valuable customer information to the Marketing 
department, and potentially help the Philips Sales representatives to reduce the workload of 
Step 2 in the Sales Targeting Method, as earlier suggested in Paragraph 6.2. The Customer 
Value Analysis Method could be implemented in the Philips MR organization in two ways: 
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■ It could be placed on the internet (e.g. embedded in NetForum, Philips MR's MR 
Customer Community) in an interactive layout, which enables the stakeholders to submit 
their scores throughout the internet 

• Clinical Scientists and Applications specialists could use the method to analyze customer 
value of all the customers they visit for all clinical support. 

Evaluation 
Since the implementation of the Sales targeting Method didn ' t even start yet, it is hard to 
evaluate the Sales targeting Method. Of course, the Customer Value Analysis Method has 
already been used in the case study research and is validated in Paragraph 5 .4.1. It may be 
considered that by validating the Customer Value Analysis Method, already a part of the 
Sales Targeting Method is evaluated. Furthermore it is recommended to Philips MR, that the 
Sales Targeting Method should be evaluated as soon as (a part of) it is implemented in the 
organization, and the first results are obtained. F or a proper evaluation, Philips MR should 
also evaluate the Sales Targeting Method when the first Sales project is gone through by the 
Sales department. 
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7 CONCLUSIONS AND RECOMMENDATIONS 

To structure the representation of the conclusions, first some conclusions will be drawn 
according the research questions. Next, the most important conclusions and observations in 
relation to the Panorama 1.0 T will be discussed. Paragraph 7.3 discusses the academie 
implications of this research, followed by the limitations of this research in the next section. 
The last paragraph of this chapter will consider the most important recommendations the 
researcher makes to Philips MR. 

7.1 CONCLUSIONS RELATED TO THE RESEARCH QUESTIONS 

Ql: How can a framework be developed /rom literature that guidelines the analysis of 
customer value? 
The research started with an extensive literature review that was primarily focused on 
customer value. Literature contributions of well-known customer value authors and scientists 
have been combined and a well-funded, theory-based Customer Value Analysis Framework 
was developed. Subsequently, the applicability of the framework to guideline customer value 
analysis was verified by using the Customer Value Analysis Framework as the structure for 
the research after the customer's benefits and classifying value elements, applying the 
Customer Value Analysis Framework to Philips MR. This implies that the first purpose, to 
what the framework should have been designed for, was achieved: being the guideline during 
the customer value analysis. It may be regarded as a strength of the Customer Value Analysis 
Framework that the actual research kept following its structure. Furthermore, it is important 
to conclude that the framework kept developing and reached the validated status when the 
case study research ( dis )confirmed the identified customer bene fits and classifying value 
elements, and adapted these if necessary. 
After this research it may be concluded that in total three versions of the Customer Value 
Analysis Framework were developed during the research. This 'framework development' 
structure indicates the abstractness of the literature based Customer Value Analysis 
Framework, which implies that it might be applicable in multiple organizations, or m 
different industries. However, it should be tested first in other circumstances. 

Literature based 
CVAF 

CVAF applied to 
Philips MR 

Validated and 
applied to Philips 

MRCVAF 

Figure 7.1: Customer Value Analysis Framework development in this research 

Q2: How is the purchasing function of (potential) customers organized and what is the level 
of involvement of the stakeholders? 
This research question did not explicitly ask for the development of a framework to 
understand the customer's purchasing function, however it has been developed in this 
research. The literature review indicated that the understanding of the customer's purchasing 
function could be better structured when a framework was used. Eventually, the customer's 
purchasing function was structured in a matrix type literature-based Customer's Purchasing 
Framework. The application of the Customer Purchasing Framework to Philips MR 
encountered that all the involved stakeholders in the purchasing process could be classified 
into three roles: Business responsibles, Clinical responsibles, and Operational responsibles. 
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Typical stakeholders belonging to these roles are respectively: Manager, Radiologist, and 
Operator. 
What further can be concluded from the case study research is that, however a lot of 
customers argue that the purchasing process in their own institution is rather diffuse, all 
healthcare institutions, hospitals in particular, follow the same, generic purchasing process. 
This purchasing process consists of three purchasing phases, as being confirmed by the case 
study research. After the case-study research it can be concluded that it is not possible to 
assign a certain generic level of involvement in the different purchasing phases to certain 
stakeholder roles. And however the purchasing process is generic for the main part of the 
customers, the stakeholder roles that are actually involved differ from institution to 
institution. On the other hand it can be concluded from the case study research that the level 
of involvement of the different stakeholders is extremely important in this process. Therefore 
this must be incorporated in the eventual Sales Targeting Method. The most common 
possible involved stakeholders are: the Radiologist, Referring physician, Clinical physicist, 
Technica! service personnel, Operator, member of the Board of Directors, member of the 
Supervisory Board, representative of Purchasing, and the Department manager. In the end the 
conclusion can be drawn that the used framework is flexible, not limited to a certain number 
of stakeholders and purchasing phases. 

Q3: What are the different potential value elements the customers may consider when buying 
MR products? 
To find the value elements that the customer may consider when buying a new MR scanner, 
this research distinguished customer benefits on one hand, and customer value elements on 
the other hand. The value elements classify the benefits, being higher leveled elements 
consisting of relatively concrete benefits. There are two main reasons for this classification: 
(1) speaking about more concrete benefits increases comprehensibility to customers, and (2) 
speaking about benefits, classified by value elements, enables both the opportunities to draw 
conclusions in detail and to draw conclusions more generally. On top of that it may be 
concluded that however using concrete benefits, terminology differences between Philips MR 
intemally and the customers still exist and are important to overcome, because that is the only 
way to really understand what the customer values. In the end there is a total of seven value 
elements identified, which exist of 49 different benefits, all part of one of the value elements. 
The value elements are: Return on Investment, Patient Differentiation, Clinical 
Differentiation, Clinical Performance, Ease of Use, Vendor reputation and reliability, and 
Brand. 

Q4: How can a structured and jlexible safes targeting method be designed? 
First of all it is important to understand that the Sales Targeting Method that is designed must 
answer to two main demands: (1) it must be structured, and (2) it has to be flexible . The 
developed Sales Targeting Method is found structured, because it is built up clearly in a 
logica! way. Furthermore, it makes use of automated project scheduling, which reduces the 
chance for mistakes and an unstructured use of the method. The method on the other hand is 
flexible because stakeholders can easily be added and the value elements can be changed. It 's 
also flexible because during the project, the parameters that already have been put in the 
method are always adaptable. One of the strengths of the Sales Targeting Method is that the 
method to analyze the stakeholder' s value elements already is validated. Another strength is 
that as a result of using this method, all involved stakeholders will be targeted with the 
correct information, meaning only the information they want to see. It is expected that this 
will not make it as fuzzy and incompressible as it is now for the involved stakeholders, which 
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results in a higher perceived value. An important drawback of the Sales Targeting Method is 
that it has not been used in practice yet, and therefore the method is not yet evaluated. 

Q5: How should the designed method be used, and how should the method be adapted in case 
this need occurs? 
In order to answer the question how the method should be used, the MS Excel automated tool 
is able to guideline the first three steps of the Sales Targeting Method. A detailed user manual 
accompanies every form in the automated tool to ensure that the user exactly knows how to 
use the method. To conclude whether the method is adaptable or not, it must be identified 
when adaptations will possibly be made. Two main adaptations to the method can occur: (1) 
the value elements must be verified, and (2) new roles need to be added as involved 
stakeholders in the purchasing process. To verify the value elements, the same research as 
this research must be performed again. Actual changes in value elements can just be adjusted 
in the automated tool. Adapting the roles of the involved stakeholders is as easy as making 
changes to the value elements. Just add a new role to the first MS Excel tool and this will be 
done automatically. Finally, it may be concluded that the Sales Targeting Method is both well 
explained by the user manual and adaptations are easy to make. 

Q6: Whichfurther research areas can be defined after this research? 
This will be answered in Paragraphs7.3 and 7.5. 

7.2 CONCLUSIONS AND ÜBSERV A TIONS WITH RESPECT TO THE PANORAMA 1.0 T 
Derived from the observations during the case study research, it may be assumed that the 
intangible customer value elements and benefits play a higher role when customers decide to 
purchase a Panorama 1.0 T instead of another mainstream 1.5 T closed MRI scanner. This is 
because the customers that already have purchased a Panorama 1.0 T, compared to the 
customers that purchased a mainstream 1.5 T closed MRI scanner indicated in their 
interviews that it often already was decided that it would be the Panorama 1.0 T before the 
specification phase was about to start. 

Related to this conclusion, it is important to understand for the Panorama 1.0 T that the 
choice for openness often is made in the first phase of the customer's purchasing process. 
Given the fact that the Panorama 1.0 T is the only high-field open system available in the 
world, it would be easy to say that, if a customer were looking for the highest performing 
open system, he simply would purchase the Panorama 1.0 T. However - and this is really 
important with respect to the Panorama 1.0 T in the perspective of this research - customers 
may perceive the openness of an MRI scanner differently than Philips MR defines it. If they 
perceive a Siemens Espree to be an open system as well, the Sales Targeting Method must 
help changing the customer's perception and convincing the customer to purchase a truly 
open high-field MRI scanner, the Panorama 1.0 T. 

Recapturing the cross-case findings from Paragraph 5.4.2 it may furthermore be concluded, 
however based on preliminary results, that the customers, who have purchased a Panorama 
1.0 T, perceived Patient Differentiation as a significantly more important value element than 
the customer who purchased a cylindrical system. 

7.3 ÁCADEMIC IMPLICATIONS AND RECOMMENDATIONS FOR FURTHER RESEARCH 

The most important academie implication of this research is the development and validation 
of a Customer Value Analysis Framework. The framework is developed during the research, 
starting as an abstract literature-based framework, ending as a to Philips MR applied and 

Conclusions and Recommendations 84 



PHILIPS 
Master Thesis I T.C.M. van Heesch I Philips Medica! Systems I Magnetic Resonance sense and simplicity 

validated framework. Due to the development of the framework and the abstractness of the 
literature-based framework, it is applicable in multiple situations and organizations in the 
Business-to-Business marketplace. Although the framework is new and the confrontation of 
customer behavior with the product consequences is rarely seen, it is based on well-known 
customer value literature that is inventively combined. 

N ext to that, the identified and validated customer benefits, and more important the 
characteristics of these benefits, have their academie impact as well. In the research it bas 
already been argued that the there is a big difference between tangible customer benefits and 
the more intangible customer benefits. It is recognized that for the more intangible benefits 
(intangibles) it is very difficult to measure how the customer values these. This is mainly 
imputed to the fact that when customers approach the benefits in a rational way, the irrational 
aspects often are neglected. 

Furthermore, the structured approach of the customer's purchasing function is of course 
based on models from literature, but it is simplified and made useful to analyze the 
purchasing behavior of customers, especially hospitals. Because of the enormous amount of 
changes in the healthcare environment at the moment, and the research after e.g cost cutting 
operations in hospitals, this framework might be useful to academies in the further research. 

Further research recommended by the researcher 
Additional research could be widely spread across different academie disciplines. The 
researcher for example recommends further research after the valuation process of the 
intangible value elements and benefits. This is a relatively fuzzy process going on in the 
minds of the stakeholders, while they do not even realize it plays an enormous role in their 
own valuation of products. 

Further research that is also recommended by the researcher is the research after which value 
elements or benefits really deliver augmented or unexpected value to the customer, 
convincing him to actually purchase the product. It might for example be argued that possible 
benefits that are perceived as benefits by almost every customer, do not deliver value to the 
customer anymore, because they already expect the product to deliver it. The augmented 
product concept ofLevitt (1969) could for example be used to research this. 

What further might be an interesting and useful research direction for the future is the 
applicability of Customer Value Analysis Framework with other products, or in other 
industries. Since the abstractness of the framework, it is assumed to applicable in other 
settings, although this has to be verified in practice. It is suggested to perform the same type 
ofresearch methodology, with the Customer Value Analysis Framework. 

Customer value analysis forms one of the important inputs for Customer Value Mapping. 
This gives insight in the competitive position of a company or product, enabling upstream 
marketing insights such as technology roadmaps, or R&D input. Since this is important 
information fora company, which can extend the influence of customer value analysis within 
organizations, Customer Value Mapping research is recommended for the future. Important 
question that needs to be answered is whether the Customer Value Analysis Framework is 
still useful if all price related value elements and benefits are eliminated from the framework. 
This is needed because Customer Value Mapping uses relative price-performance ratios. 
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7.4 LIMITATIONS OF THE RESEARCH 
The first limitation of the research is that during the stakeholder interviews in the case study 
research, the researcher might address certain topics first, instead of being mentioned first by 
the interviewee. The research indicates that when benefits are shown to the stakeholders, they 
perceive more benefits than when they had to think of it alone. 

It must also be understood well that all things, processes, or product consequences that work 
quite well within the customer's organization, are not considered to be important anymore. 
People have the natural character to emphasize everything that does not go the way it should. 
This may bias the interviewees in their approach of the benefits and may therefore be 
regarded as a potential limitation to the research. 

Another limitation of this research is that the case study research was performed in only two 
countries in one continent. To improve the results for Philips MR, this number of countries 
must be increased. Furthermore it must be considered as a limitation of the research that often 
is not spoken to one of the real budget holders of the organization in the case study research. 
Mostly the department manager was interviewed, but this stakeholder normally does not 
actually decide about the budgets that are granted. 

The fact that one researcher performs all the stakeholder interviews is a limitation as well. To 
create a more objective way of researching, it is recommended to use more than one 
researcher to verify the research ers' approach. 

The last limitation deals with the sampling of the case study research. During the case study 
research there has not been spoken to hospitals that really have a Panorama 1.0 T installed 
and imaging centers that only operate cylindrical systems were interviewed. 

7.5 RECOMMENDATIONS TO PHILIPS MR 
First of all it is recommended to apply the developed frameworks and method to other 
imaging modalities for further validation and to see whether it is applicable Philips Medical 
Systems organization wide. If so, the same structured approach can be used in different 
departments to create widely adopted and supported method. 

Subsequently the researcher recognized that analyzing customer value means starting a 
dialogue with the customer. This implies using the terminology of the customer. The 
customer often does not understand terms as 'value' or 'benefits'. When approaching 
customers always use their language to make them understand you. 

Furthermore it is recommended to start with the acquisition of customer data as soon as 
possible. The data needs to be acquired in a structured manner. Also the analysis of the data 
and the follow-up are important steps in this process. More structured and reliable data 
enables the opportunity to predict further customer behavior. 

In terms of the Customer Value Analysis Framework Philips MR must try to link the 
customer's strategy and constraints to the value elements. In the end they might be able to ask 
the customers after their strategy and constraints to understand what they value. This 
decreases the complexity of terminology issues. Customers like to speak about their strategy 
as well. 
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The researcher also recommends performing a case study research as performed in this 
research in other geographical markets to validate this research. In the first half of 2006, 
Philips MR already started with the structured reviewing of the available data in North 
America. North America uses Siebel to structure the data input and analysis and have their 
sales process organized according to the philosophy of Miller, Heiman and Tuleja (2005). It 
would therefore be better to choose one of the EMEA divisions to do this. 

Last recommendation concerns the start of a research after the European tendering 
regulations. Healthcare institutions officially are obliged to purchase MRI scanners conform 
these regulations, however in practice their approaches may differ. A lot of healthcare 
institutions try to get around these European regulations . This is important for the 
understanding of the customer' s purchasing function. If this situation changes, this could be a 
disadvantage for Philips MR. Therefore it is recommended to create some solution faster than 
competition. 
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