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Management summary
Nowadays Philips Healthcare is one of the global leaders in medical equipment. The products of the
healthcare offering are showcased in the Customer Visit Center (CVC) in Best. Here potential
customers and influential policymakers can be informed about the current products and their
capabilities. Additional trips are organized to International Reference Sites (IRS), which are
contracted hospitals where visitors can see the Philips equipment in clinical use and can engage in
‘neutral’ peer-to-peer discussions with the physicians of the hospital. The organization of these visits
by Philips healthcare can be classified as an tactical customer service, which has proven its value over
the past decades as a meaningful sales tool useable for all stages of the sales cycle. To arrange an
average of 35 visits a month the Customer Visit Planning process (CVP-process) exists which aims at
orchestrating all requests and compiling visit programs as effectively as possible.
In an era where corporate strategies emerge continuously, management of CVC & IRS felt the urge
to take a closer look to the performance of the CVP-process. The ambition to optimize the process
was driven by their awareness about the high amount of re-work occurring on a daily basis. Re-work
drives the process flow in a reverse direction and this was thought of to be the biggest bottleneck in
the CVP process. As a result a research project was conducted which aims to have a broad look at the
CVP-process performance and seeks for process optimization possibilities. In this project the main
research question was formulated as: “How can the Customer Visit Planning process be optimized in
a way that bottlenecks are identified and recommendations are provided for improving the three key
identified root causes with an high percentage of non-value adding in the process?”
Literature study has shown that the best approach for optimizing a service oriented process is by
identifying the non-value adding activities that are at the root of the experienced inefficiencies. In
regular optimization one would strive for efficiency goals which are aimed at eliminating all
redundant activities. Research has learned that for tactical customer services this is not applicable
however. These type of services are characterized by high levels of customization, and in these cases
by eliminating redundant activities one is standardizing the process. This in fact is exactly the
opposite of customization and thus will degrade the level of customization offered to the customer.
To prevent this ‘Lean thinking’ was selected as a tool to optimize the CVP-process. Lean thinking
focuses on specifying the customer value and arranging a process around the elements that create
this value. When applying lean thinking non-value adding activities like administrative activities
should be eliminated and recognize that necessary non-value adding activities can exist. In fact this
acknowledgement is the strength of lean thinking.
When applying this to the case under review one can state that waiting for visit approval of for
example an IRS hospital (3 workdays) is a non-value adding activity according to general literature,
but within this case study customer value is indeed realized through these well-organized IRS visits.
Without lean approaches one should have focused on eliminating these approval moments whilst in
practice this wait time is necessary to maintain a good collaboration with the IRS hospitals. For this
reason lean principles are increasingly being applied to service processes within companies since
they optimize a process whilst honouring a customer oriented output.
A benchmark amongst three high-tech showcasing centres learned more about tactical customer
services in general (Philips Lighting, FEI company, VanDerLande Industries). None of the researched
visit centers offered visits to established customers like Philips Healthcare offers; namely the
opportunity to visit the IRS Hospitals. This thus makes these visits an unique attribute. What they all
had in common however was the extreme high level of customization and the inherent related high
level of requestor induced re-work. Learning that re-work is an inherent part of tactical customer
services was crucial for this research project. As said before first it was thought that this was the
main bottleneck of the process, but after both literature and case study it was found that it will be

very difficult to tackle this issue as it is intrinsic to the type of process. This called for the involved
stakeholders to instead apply a broader view to possible areas for optimization.
From here it was important to get an overview of the process, what is the IST situation? At start of
the project the management team had already established a process map. Through 22 interviews the
validity of this process map was assessed. Stakeholders of the process can be categorized in seven
groups both inside and outside the Philips Healthcare environment. Customers were not interviewed
because they are the recipient of the service; they cannot request a visit themselves and therefore
have no experience with the CVP-process outside the visit. Among the other six groups were: IRS
hospitals, the planning department of the visits, tour guides and three different types of requestors.
From each group three persons were interviewed – if there were at least three persons in this
group – and all people working at the CVC were also interviewed. The outcomes of these interviews
have been used to visualize the IST situation through building a process map that depicts all the
actions of all the stakeholders in the CVP-process. In the interviews the bottlenecks perceived within
the process were also discussed. A limitation that followed was that most respondents pointed in
different direction when asked about bottlenecks resulting in very diverse statements. Therefore
statistic calculations were done to assess the most important bottlenecks of the IST situation.
During a previous improvement project the management team had built an excel database
containing 27 columns of information per visit request. A dataset was created for this research
containing all executed visits from 2010 and 2011 1st Quarter, adding up to 536 individual entries of
which 485 were useable for research. This dataset allowed for calculations on the performance of the
process measured in lead times. Results combined from the interviews and the data review could
help evaluate the performance of the CVP-process on several KPI’s. The only KPI with a negative
result (41% compliance) was a planning lead time (time from visit request to sending out a final
program) of 10 workdays. In fact the average planning lead time calculated was X=17.2 workdays,
leading towards a statement that the process is not capable in lean terms. Especially when realizing
that the actual planning time is X=73.3 minutes. The planning lead time can be called stable over the
time horizon of the dataset. With an UCL of 54.4 workdays there was an extreme high variation in
planning lead times but performance results from one month are exactly comparable to results from
any given other month in the dataset. In operation management terms it can be said that the process
is in its steady-state.
The cause of these extremely high planning times of over 3 weeks had to be investigated with more
statistical data analysis. Results underpinned that there is no statistical difference between the
performance of the different staff. There is a statistical difference found in the complexity of the
visits however. Customers can request over 59 different visit sites or components, visits to only the
CVC itself have a slightly shorter lead time of X= 12.9 workdays but still the KPI of 10 workdays is not
met. The next step was a Root Cause Analysis (RCA). With help of a Philips Blackbelt (senior business
process consultant) several team sessions were held where the relevant stakeholders could discuss
the possible root causes to the problem under review. A fishbone chart was made and the potential
root causes had to be verified by establishing evidence for its existence. To do this 100 visits
exceeding a planning lead time of 10 workdays should be investigated to see which root cause from
the fishbone chart is responsible for this bottleneck occurrence.
The RCA learned that in 57% of 106 investigated visits a cause for the high planning lead time could
be attributed to ‘process inefficiencies’. A 33% to the requestor of a visit, mostly because of request
changes, and the other 10% could be attributed to environmental factors, people inefficiencies or the
visit application form. The process category (57%) can be divided into 7 subcategories, selecting the
top three subcategories resulted in the three key root causes:

1. Workload is oriented at the visit date; Planning tasks are carried out based on the visit date.
Therefore accounts are not worked on for long periods of time which generates questions or
changes from the requestor. Slots are also sometimes given away to requestors that entered
the process in a later stage disadvantaging the early requestors. (This workload devision is
responsible for 45% of the bottlenecks in the process category)
2. Fragmentation of work; Work is split up in smaller pieces and there is little cohesion
between the staff and their activities. A lot of time is lost with administrative chores and
reading into the subject again and again. (28%)
3. Escalation processes are not followed; Escalation processes are agreed upon actions which
employees have to follow when stakeholders do not respond in the agreed upon time or are
a bottleneck to the process. A lot of time is wasted because employees do not use the
escalation processes correctly if at all. Thus problems exist which could easily be eliminated
by prompt management intervention if the manager had been notified. (12%)
The key root causes identified above are accountable for 49% of the total problem under review.
Solutions therefore have to be aimed at eliminating or minimizing the effects of these root causes.
From literature, benchmarking, interviewing, and a Blackbelt supported ‘solution selection meeting’,
criteria for possible solutions were established and ideas were ranked. This resulted in the following
recommendations, for more details see par. 5.5:
a. First-In-First-Out; Restructure the process to handle request from start, this will lower
work pressure in peak up to 50% since tasks cannot accumulate any more.
b. KPI; Arrange a 10-day process with KPI’s like visualized on page 60 and measure &
control on them.
c. Lean administration; Eliminate all administrative elements that are not essential for the
new process structure. Eliminate hard copy printing and handling of requests. Working
digitally also assures that all employees work with one and the same source of
information and decreases mistakes.
d. Improve the culture; Develop plans that could enable a culture improvement which
creates more cohesion between the activities of the CVC planning employees.
e. One communication; Establish stationary emails to communicate with stakeholders,
eliminate all duplicate information in communicating to the stakeholders e.g. on website,
databases, application form.
f. Digital process overview; build a digital process overview which shows performance on
a daily bases and compliance on the KPI’s. Helps to speed up interventions.
g. Harmonization of data; On the long term, strive for a future IT case to build a system
that uses a single source of data for all staff and integrates data in a way that most
redundant administrative chores can be diminished.

1. Introduction
Philips Healthcare activities date back for over 100 years when the first commercial X-ray tube was
manufactured. Nowadays Philips Healthcare is one of the global leaders in medical equipment.
Philips Healthcare can be split up into four core businesses, which are; Global Customer Services
(GCS), Home Healthcare Solutions (HHS), Imaging Systems (IS) and Patient Care and Clinical
Informatics (PCCI) (Philips-II, 2010).
Philips’ professional Healthcare offerings are exposed in the Customer Visit Center (CVC) in Best.
Potential customers and influential policymakers can visit the center to be informed about Philips’
Healthcare products. The CVC can be an efficient contribution to the sales process, as its offered
service can contribute to opening sales negotiation as well as closing the deal. Another means for the
sales process can be found in the offered visits to International Reference Sites (IRS). In these
hospitals the potential customers can witness the relevancy of the equipment in clinical use.
Especially the peer-to-peer discussions that emerge between the representative of the IRS and the
potential customer have proven to be a valuable asset of the sales process (HeartBEAT, 2010). The
process in which potential customers can request a visit to one or more of these customer
experience facilities is called the Customer Visit Planning Process (CVP-process; for brief process
overview see appendix 1).
Recently corporate management of Philips has launched a new organisation wide strategy called
‘vision 2015’. This states that Philips’ ambition for 2015 is to be a global leader in health and wellbeing and to become the preferred brand in the majority of the chosen markets. At Philips they
believe that they are uniquely positioned for growth through its ability to simply make a difference to
people’s lives with meaningful, sustainable innovations. Vision 2015 retains the character of Philips
as a people-focused, market-driven company that is organized around customers and markets
(OACM). To enable this customer centricity four strategic business programs have been developed.
These are; Integral profitability, Optimal pricing, B2B online and one CRM. Especially interesting for
the sales activities of the CVC is the one Customer Relationship Management strategy. The aim of
this business program is to increase productivity and effectiveness of the sales force and create an
integrated view on customers/markets proved by sense and simplicity tools and information (Philips
Vision, 2010).
As a result the ambition rose with management to optimize the CVP-process, to provide for a better
insight into the sales tool and increase the productivity and effectiveness of the tool. Evidently, with
a smooth process flow and a good understanding of its effectiveness better results can be obtained
through using the CVP-process as a sales tool. This research paper will focus on the optimization of
the CVP-process by increasing the rate of value added time in the total lead time of the process.
Value added time is defined as time directly spent on increasing the value of a product. Evidently
when one wants to increase the rate of value adding activities one has to decrease the non-value
adding activities in a process. For example, one of the non-value adding activities that has been
noticed by Philips employees is the amount of re-work that has to be done within the CVP-process.
Examples of this bottleneck are; a changing visit date or a change in the requested experience
facilities. Within this research project all activities with no added value in the CVP-process will be
investigated and bottlenecks will be identified to maintain an objective approach to process
optimization.
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1.1. Research objective
The research objective contains the overall purpose and aim of the study: ‘what do we want to
achieve?’ (Verschuren & Doorewaard, 2005).
The aim of this study is to optimize the Customer Visit Planning Process, by the identification of all
bottlenecks within the process and providing recommendations for improving the three selected
bottlenecks that have a high percentage of non-value added time in the process, all whilst realizing
similar or improved customer satisfaction rates.

1.2. Research issue
In order to fulfil the aim of this study it is important to clarify the useful knowledge and information
for realizing the objective. In the research issue a central research question and several sub questions
are formulated, the sub questions should provide the information that combined lead to an answer
to the central question (Verschuren & Doorewaard, 2005).
The Central question
How can the Customer Visit Planning process be optimized in a way that bottlenecks are identified
and recommendations are provided for improving the three key identified root causes with a high
percentage of non-value adding in the process?
An answer to the central question must be present within the conclusions section of a paper. Here,
all information gathered throughout the research will be integrated into a comprehensible solution.
To maintain this solution driven approach six sub questions were developed to create an order that
will deliver the desired outcome.
The sub questions
1. What is process optimization and how can this be used for the CVP-process?
2. What is the current situation?
a. Description of the CVP-process context
b. Detailed description of the CVP-process
3. What are the bottlenecks that can be defined within the CVP-process and what is their root
cause?
4. Which three root causes should be selected for improvement?
5. What are the opportunities for improvement that can be defined for the selected root causes
of the CVP-process?
6. What are the recommendations that can be done towards Philips Healthcare regarding the
CVP-process?
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1.3. Research framework
Several steps have to be taken to fulfil the purpose of this study. The research framework gives an
overview of these steps and describes in which research phase the set sub questions will be
answered (Verschuren & Doorewaard, 2005).

The research framework can be viewed as an approach in which all the necessary information will be
gathered and processed into an underpinned recommendation for Philips Healthcare. Within this
funnel approach a broad variety of information sources will be consulted. Within the research
framework the six sub questions are depicted, which shows that every research phase answers a
specific question.
The literature study
Within the first phase of this research the emphasis is on providing a theoretical platform on which
the whole research can be build. A literature review will be held to gather all required theory for the
CVP process optimization. Literature will be gathered on general operations management and the
customization vs. standardization dilemma. Next to that information will be gathered on process
optimization theories; what is process optimization and how can it be applied? Literature on root
cause analysis will be gathered to select a method for the first empirical study to translate
bottlenecks in identifiable root causes. One of the objectives provided for this research by Philips
Healthcare is the constraint that customer satisfaction rates should maintain similar, or even better,
should be improved. When selecting an appropriate method for process optimization it is important
to combine the decision with the gained knowledge on customization vs. standardization to ensure
that not mere efficiency goals are pursued with the chosen strategy.
At the end of this phase the researcher has defined what process optimization is, how this can occur
for the CVP-process and has selected an appropriate method for doing so.
The empirical study
The empirical study can be split up in two categories: Identifying bottlenecks and finding
opportunities for improvement.
Identifying Bottlenecks
This phase is concerned with identifying the bottlenecks that exist within the CVP-process. For doing
so it is important that one first has a full understanding of the current situation of the process.
Indeed, when one does not know the full range and impact of a process it is very difficult to
determine its defaults.
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Information about the current situation and the possible bottlenecks will be gathered through
interviews and/or surveys with all stakeholders from the process, which are identified in appendix 2.
Surveys will be used when direct contact is not possible with stakeholders due to their geographical
locations. At least three interviews and surveys will be held within the different stakeholder groups
to ensure the reliability of the gathered data. Information will also be gathered through statistical
data analysis on the ‘metingenlijst’, which is an efficiency tool of the CVC which contains data on all
completed VAF’s since January 2010.
To enable a basis for evaluating the bottlenecks in a later phase of the research it is important that
two types of information will be captured; its root cause and its related performance. A root cause is
the underlying reason for the observable bottleneck. It is important to know this real reason for a
process default, otherwise designed improvements for an intermediary reason will have a temporary
or no effect. The related performance of the bottlenecks compares the performance of the
bottleneck in the CVP-process with the occurrence of the same bottleneck in another situation. This
information is important because it provides knowledge on the possibilities of improvement of the
bottleneck. For example when the amount of changes in requests within other service providing
processes is much lower than the rate of the CVP-process one knows that a lot of gains can be
realized on this particular bottleneck. Information on this subject will be gathered through a
benchmark.
At the end of this phase the researcher has revealed all bottlenecks within the process. It has been
made clear what their root causes are, what the percentage of non-value added time is and what the
severity of the bottleneck is in comparison to similar processes.
Bottleneck Evaluation
This phase will integrate both previous phases into a narrower researchable object. Theory has been
gathered which provided a means for process optimization. The bottlenecks (optimizer items) have
been established and its severity is known. Now it is time to define which bottlenecks will be
targeted and what the desired goals are for the process optimization. Based on the data on nonvalue added time a pre-selection will be made on the bottlenecks that have a high percentage. Next,
a panel discussion will be held with two process experts (blackbelts) and three to be determined
involved people. The aim of the panel discussion is to select the three bottlenecks that will be
targeted in the further scope of the research project. Input for the discussion will be provided by
research question 2 and 3. Evidently, the final decision on target selection will be made based on the
percentages of non-value added time, the panel discussion is a means to underpin this selection. At
the end of this phase it has been made clear which bottlenecks will be targeted.
The empirical study
opportunities for improvement
The fourth phase of the research framework is aimed at revealing the opportunities for
improvement. Within phase three it has been established which root causes will be targeted and
now it is time to investigate the possibilities that can actually realize the desired improvements. To
reveal these opportunities data gathered within the interviews and benchmark will be used. At last a
panel discussion will be held called ‘solution selection meeting’. A technique well known in process
improvement methodology aimed at revealing the possible solutions for the process under review.
At the end of this phase information has been gathered on all different opportunities for
improvement of the root causes of the CVP-process.
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Analyzing the Results
The last phase contains an integration of all the assembled information within the research process.
Results will be analyzed and from that analysis underpinned recommendations will be selected to
improve the bottlenecks of the process. The recommendations can be split up in suggestions for
process improvements and the recommendations for new or improved efficiency tools. For the
process improvements it will be assessed whether Key Performance Indicators (KPI’s) can be
introduced to control the implemented improvements.

1.4. Research strategy
This section, the research strategy, specifies how the research will be carried out, whether it is a
quantitative or a qualitative research and what the strategy of information gathering is (Verschuren
& Doorewaard, 2005).
The chosen strategy for this research will be a single case study. A case study is a study in which the
research tries to get a thorough understanding of an object or process within a restricted amount of
time. A case study is characterized by a small number of research units, a labor-intensive approach
that provides an in depth view of the case, a selective sampling strategy, qualitative research
methods and an open observation on location. When using a case study it is important to integrate
the aspect of triangulation, this means that you use at least three different data sampling methods to
increase the validity of the research.
Within a case study there is a sub version where there is one single case study which can be split up
in multiple sub cases. Within this research this sub version will be used, the CVP-process is the single
case which will be studied and the phases of the process are the sub cases.
Within this research triangulation will be realized through the use of different data sampling
methods such as; a literature review, Surveys with different stakeholder groups, Interviews with
experts and stakeholder groups, statistical data analysis and benchmarking service businesses and
industry examples.

1.5. Research planning
The research planning section describes in which order and what time the research will be executed
(Verschuren & Doorewaard, 2005).
In table 1. the research project is split up in sections which will guide the project in steps. These steps
consist of the research phases described in section 2.3 supplemented with some necessary features
that do not answer a specific research but aid to the project since they provide necessary background
or support information.
Table 1.: Nine steps of the research project

Project steps
Introduction
Literature study
Methodology
Empirical study bottlenecks
Evaluation phase
Empirical study Opportunities for improvement
Results (Recommendations)
Conclusion and Discussion
Draft en final version

Research question
Answers Q. 1
Answers Q. 2 and 3
Answers Q. 4
Answers Q. 5
Answers Q. 6
Answers Central Research Question
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2. The literature study
In this chapter the literature study necessary to answer sub question 1 will be carried out.
Sub question 1 is formulated as follows;
What is process optimization and how can this be used for the CVP-process?
The findings of this literature study provide an appropriate method for optimizing the CVP-process.
First a deeper insight will be created in the concept of internal service systems (2.1.) Then in section
2.2., general operations management literature will be reviewed to address the concept of system
investigation. Section 2.3. will investigate the best methods for process optimization. And finally, in
section 2.4. methods for root cause analysis will be examined.

2.1. Internal service systems
This section is aimed at revealing what an internal system is and how it can be classified. The purpose
of retrieving this information is to label the internal service system of Philips Healthcare; the
organization and execution of customer visits (CVP-process.
2.1.1. Defining the internal service system
Every organization is to some degree faced with a service system which serves the internal and/or
external customers in a way that it ultimately affects the long term performance of the company
(Mayeleff, 2006). Examples of such service systems can be a research & development department, a
marketing department, a distribution facility or consumer affairs such as a complaint service. These
systems are called internal service systems since they are aimed at providing a service but are
institutionalized within an organization. Without the mother-organization the output of the internal
service system is irrelevant.
Through the use of a meta-analysis of 61 internal service systems of various organizations, Mayeleff
(2006) identified structural similarities of these systems:
 The most important transformation is informational
 There is significant task variability per lead
 Process is performed across numerous departments or functions
 Many handoffs of information
 Numerous management reviews
 Hidden costs and benefits due to no direct payments
 No explicit motivation for urgency amongst stakeholders
 No one-size-fits-all solutions are possible
These characteristics lead to three managerial implications; first one must understand that the main
service provided is information transfer. Next, cross-functional coordination is highly required due to
the high number of stakeholders and information handoffs. At last, due to the high degree of
variability and the absence of one-size-fits-all solutions people play a critical role in the performance
of a system, the most effective systems take advantage of the positive assets of an employee e.g.
flexibility (Mayeleff, 2006).
Inference; This section revealed what an internal service system is and what its main characteristics
are. The next step is to define what types of internal service systems there are.
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2.1.2. Classifying internal service systems
Since there are a lot of different internal service systems implemented worldwide, some way of
categorizing them is preferred. Literature has gradually transformed from classical two-type
approaches to multidimensional categories. The next paragraph will review these classical
approaches and gradually move over to the more modern approaches.
Classical approaches
The most traditional classification comes from the relationship between the moment the service is
offered and the point of sales. According to Lalonde and Zinszer (1976) one can distinguish services
that are offered before, during or after the sale. Services offered before the sale are intended to aid
in the purchase decision and/or stimulate the adoption of a product (Frambach et al., 1997). Services
deployed during the sale are aimed at taken the product into use; examples can be training or
installation of the product. Services offered after the point of sale are implemented to increase
customer satisfaction; examples are customer complaint handling or maintenance and repair services
(Samli et al., 1992). Another distinction was founded some years later; here services can be
characterized as either maintenance & repair services or business advisory services (Kotler, 1994).
The approach of classifying an internal service system using the stage of the sales cycle will be used.
A shortcoming of this approach is that it neglects to structuralize any information about the
organization and the service itself, modern approaches are integrated to straighten this out.
Modern approach
According to Mathieu (2001) service systems can
be categorized alongside the axes of service
specificity and organizational intensity. Figure 2.1.
provides an overview of this typology model,
where examples are provided for nine types of
service maneuvers of manufacturing companies.
Service specificity refers to the content of the
offered services and organizational intensity
refers to the strength and the scope of a service
system. Service specificity consists of; ‘customerservice’, ‘product-services’ and ‘service-as-aproduct’. Customer-service focuses on the quality
of the customer relationship. Product-services
are designed to support a product. And, serviceas-a-product refers to offering a service which is
independent from the company’s core activities
(Mathieu, 2001).
On the other axe of the typology model organizational intensity is divided in; tactic, strategic and
cultural maneuvers. A tactical maneuver is focused on specific marketing actions regarding the
product mix of a firm. An example of such a maneuver is repairing the car of a competitive brand
when you are offering a garage service. A service that is a strategic maneuver creates new
competencies for a company without changing its core activities. General Electric Medical Systems is
offering a service alongside their product in which they provide all kinds of training based on a strong
customer relationship. This is strategic since service systems that support the technical product can
then be a base for differentiation and create a competitive advantage in the sector (Johnson et al.,
2008). At last a maneuver is proposed which rearranges a company’s mission by modifying the
fundamental characteristics of an organization, this is called a cultural maneuver.
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But why should a company deploy these internal service systems?
Traditionally, it is said that it is not natural for manufacturing firms to carry out a service strategy
(Mathieu, 2001). Up till the 80’s, internal services were limited to after-sale events such as complaint
services or training. This approach resulted from a mind-set that manufacturing is superior to the
services that support the production of (effective) goods (Quinn et al, 1990). From the mid of the
80’s service strategies became a trend due to the stream of scientific literature emphasizing the
benefits for manufacturing companies when implementing service maneuvers. Management
literature is saturated with authors suggesting that manufacturing companies should integrate
services into their offering (Quinn et al, 1990; Rogelio and Kallenberg, 2003).
The first motivation for this suggestion can be found in
three types of benefits resulting from the deployment of
an internal service system; financial, strategic and
marketing. Figure 2.2. provides an overview of the
gradual increase of the three types of benefits. From this
figure it can be learned that cultural maneuvers
combined with service-as-a-product, provide the highest
benefits for a company. Such a service strategy can be
witnessed within a lot of firms nowadays. The company’s
core activities are then changed and from then on most
of the revenue is generated through the deployment of
services (Rogelio and Kallenberg, 2003). This extreme
variant of a service maneuver where a manufacturing
company reinvents itself as a service business is not
relevant for this research project. Luckily some
intermediary variants are present within the model of
Mathieu (2001) that present benefits for companies that
deploy less complex maneuvers where services are just
used to complement a competitive offering. In addition, this typology model of Mathieu (2001).
Literature is lacking information about the explicit value of the benefits that can be generated when
implementing one of the other eight service maneuvers for manufacturing companies.
Another argument for the deployment of an internal service system comes from Levitt who states;
“the more technologically sophisticated the generic product, the more dependent its sales are on the
quality and availability of its accompanying customer services” (as cited in Kotler and Keller, 2006).
Consequently, when an organization produces a highly technological product, like Philips Healthcare,
it should develop internal service systems that serve the external customer in a way that it aids to
the sales process. Levitt also underpins the importance of the quality of this customer service system,
therefore when optimizing an internal service system such as the CVP-process one should investigate
the opportunities to improve the quality as well. For improving the quality of a system one should
first know what defines the overall quality of a service.
Inference: This section has provided insights in how the CVP-process can be classified. Methods that
have been selected are a classification based on the sales cycle in combination with an approach that
integrates organizational intensity with service specificity. This section has provided a better
understanding of internal service systems similar to the customer visit process of Philips Healthcare.
The next step will be to reveal how the quality of such systems can be investigated and eventually be
optimized.
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2.1.3. Quality aspects of internal service systems
This section will investigate what quality aspects are for internal service systems, and how they can
be influenced. First one hast to define what quality is, in this research it is defined as “the totality of
features and characteristics of a product or service that bears the ability to satisfy stated needs”
(Business dictionary, 2011). To further investigate the opportunities of improving quality of a
customer service one must first fully understand the nature of a service. This will be done according
to IHIP characteristics which are; Intangibility, Heterogeneity (variability, Kotler and Keller 2006),
Inseparability and Perishability (Zeithaml et al., 1985; Edget and Parkinson, 1993; Kotler and Keller,
2006). For each determinant it will be investigated what its effects are on the performance of a
service system. The next step is to investigate the attributes that enhance the quality in an (internal)
service system.
IHIP characteristics
Intangibility is the fundamental characteristic of a service referring to its lack of a physical existence
or form, and therefore cannot be cannot be seen, smelled, tasted, touched, or stored
(Businessdictionary, 2011). A phrase that is often used for the intangibility of a service is “a service is
something that can be dropped on your foot without hurting you” (Lovelock and Gummesson, 2004).
When aspects of a service system are intangible it is difficult to control the quality of the overall
delivered service. Kotler and Keller (2006) propose that through the deployment of six marketing
tools an intangible service can be made tangible to some degree. When focusing on these six
tangibles one could control some of the aspects of the service and with that influence the overall
quality, these six tools are (Kotler and Keller, 2006);
1. Place
2. People
3. Equipment
4. Communication material
5. Symbols
6. Price
Heterogeneity of services is concerned with the struggle of standardizing services (Edget and
Parkinson, 2004). Services are highly variable since they depend on multiple aspects such as on the
person who provides them or what the customer expects as an outcome (Moeller, 2010). Since these
aspects are affected by internal and external influences it is difficult, but not impossible, for services
to deliver the exact same performance every lead (standardization). These aspects are provided by
the different sales representatives and therefore the quality depends on the way in which they
perform these aspects. Consistency of behavior from service personnel is difficult to assure because
what the firm intends to deliver may be entirely different from what the customer receives. For
example when an employee of a service system is not feeling well this immediately affects the
delivered service since he or she is not able to respond as quick or as polite as normally done.
Therefore, heterogeneity affects the quality of a service system since the performance of the service
depends on a large number of aspects (Kotler and Keller, 2006) which are difficult to control in a
standardized approach. Kotler and Keller (2006) suggest three actions that firms can deploy to
increase this control on quality;
1. Invest in recruitment and training procedures
2. Prepare a service blueprint
3. Monitor customer satisfaction
Inseparability refers to the nature of services to be produced and consumed at the same time (Say
1836 as cited in Moeller, 2010; Kotler and Keller, 2006). For example when one makes use of the
service of a planning agency, the moment when the event is scheduled is exact the same as when the
customer experiences satisfaction e.g. consuming the service. Inseparability is a distinctive character
of a service since it draws attention to the inevitable interaction between a customer and a provider
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of the service. This interaction is a scarce good, since service providers have a limited resource of
time to conduct such interactions. Therefore inseparability of a service affects performance through
raising capacity issues when providing the service (Edget and Parkinson, 2004)
Perishability refers to the fact that services in general cannot be produced and stored in advance of
consumption, they exist only at the time of their production (Businessdictionary, 2011). It is often
associated with the absence of the option to stockpile a service, and therefore performance of a
service system can be threatened by a misfit between demand and supply (Kotler, 1994; Edget and
Parkinson, 2004). Kotler and Keller (2006) discuss a number of strategies that could be implemented
to find a better match between demand and supply of a offered service;
 Promote non-peak demand
 Develop complementary services for waiting customers
 Develop reservation systems
 Employ peak-time efficiency through the development of routines with essential tasks
 Encourage increased customer participation
 Develop shared services
 Develop facilities for further expansion
These strategies are targeted at structuring the process behind the offered service. So for example if
you have a movie theater you try to structure the process of offering the movie to the customer by
promoting them to come in the afternoon when there are no queues. Or you develop a reservation
system for buying tickets to the movie in advance so people can also avoid the queue. When
structuring this process behind the offered service one can improve quality since there is a better
match between demand and supply and therefore less people are dissatisfied for not being supplied.
The Service Quality model

This research project is aimed at improving an internal service system by elimination of bottlenecks
and the identification of opportunities for improvement whilst remaining and preferably improving
customer satisfaction. The SERVQUAL model of Parasuraman et al. (1985) will be the basis for finding
attributes that define service quality. Figure 2.3. depicts the model that provides an overview of
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customer satisfaction of a service system. From this figure it can be derived that five potential gaps
exist, which can cause unsuccessful delivery of high quality (Parasuraman et al., 1985; Kotler and
Keller, 2006):

Gap 1: Misfit between customer’s expectation and management perception.
Difficulty with perceiving accurately what customers want.
Gap 2: Misfit between management perception and service-quality specification
Management correctly perceived customer desires but fail to set a performance standard.
For example where customers want fast service but management fails to define what fast
service is to the service providers.
Gap 3: Misfit between service-quality specification and service delivery
Service-quality specifications are not met for reasons like untrained employees or conflicting
standards. For example where employees must take time for individual customer attention
but also deliver fast service at the same time.
Gap 4: Misfit between service delivery and external communication
Customer expectations are influenced by external communications which do not depict the
real situation. Such as ads displaying beautiful hotel rooms whilst at arrival you reach a less
equipped room, expectations were changed by the external communication of the add.
Gap 5: Misfit between perceived service and expected service
Here, the consumer misinterpreted the offered quality due to other expectations.
As a result from a research by Berry and Parasuraman (1991 as cited in Kotler and Keller, 2006; Berry
et al., 1988) five determinants of service quality have been identified:
 Reliability
The ability to perform the expected service accurately
 Responsiveness
The willingness to deliver prompt service and help customers
 Assurance
The ability of employees to convey trust and confidence
 Empathy
The provision of meaningful individualized customer attention
 Tangibles
The appearances of all physical assets e.g. facilities, personnel
Table 2.1. provides an overview of the 22 attributes of the SERVQUAL scale that result from the
determinants for service quality discussed. These attributes are used to measure service quality in
organizations; the items are then presented in a 7-point response format with anchors “strongly
agree” and “strongly disagree.” Service quality is measured by calculating the difference between
perceptions and expectations of corresponding items (Babakus and Boller, 1992). This format will not
be used within this research but the attributes of the SERVQUAL scale are useful as indicators of
performance when revealing bottlenecks.
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Table 2.1.: Attributes that define quality in service systems (Kotler and Keller, 2006)
SERVQUAL Attributes
Reliability
 Courteous employees
 Trustworthy
 Employees with sufficient knowledge
 Dependability
Empathy
 Performing first time right
 Individual customer attention
 Performing on time
 Employees with customer caring
 Maintaining status
 Customer’s best interest at heart
Responsiveness
 Understand customer needs
 Keeping customer informed
 Convenient business hours
 Prompt service
Tangibles
 Willingness to help
 Modern equipment
 Readiness to respond
 Visual appealing facilities
Assurance
 Professional appearance of employees
 Employees who instill confidence
 Appealing materials associated with
 Making customers feel safe
service
Inference: This section distinguished the four characteristics of a service as Intangible, Heterogeneity,
Inseparability and Perishable. It also revealed 22 attributes essential for achieving high service quality.
If one knows what defines quality in a service system, one can try to improve performance on these
aspects in a way to optimize the overall quality of the system. To increase performance on anything
you first need to know what the current situation is, the next section will cover how any system can be
investigated and eventually be optimized.

2.2. Operations management
The previous subchapter discussed theories on the account of internal service systems, the typical
process that is under review within this research project. The next step is to take some distance from
this special type and learn more about systems in general. How can they be analyzed and eventually
be optimized? This section will end with applying insights from the previous subchapter to the
theories of operations management and vice versa. Resulting in knowledge about how a internal
service system can be reviewed and optimized.
2.2.1. Investigating a system
The definition of a system is; a set of
interrelated elements that are established to
carry out a specific activity (Businessdictionary,
2011; In ‘t Veld et al., 2007). The process of
producing products and services can be viewed
as a simple input-output system, where basic
inputs are transformed in various outputs
through a transition phase. Figure 2.4 provides
an overview of this system.
From this figure the definition of a process can be derived as ‘a series of transformations during the
transit phase which alters the input elements into output elements’ (In ‘t Veld et al., 2007). Evidently,
the input elements are transformed into or used to transform byproducts within the transit process
into output elements. For a product these transit actions are often physical actions (tangible) whilst
for a service these transformations can also be intangible actions (Slack et al., 2009). According to In
‘t Veld et al. (2007) such systems which consist of processes are called dynamic systems. The same
author states that dynamic systems are only interesting for analyzing when they are in their Steady-
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State. A Steady-State can be defined as a condition of a process which emerges when the actions of
the system are completely repeatable over a certain time horizon. This means that operations of one
day are similar with the operations of a random other day (In ‘t Veld et al., 2007). It is only interesting
to investigate systems which are in their Steady-State, the results from investigation are then
repeatable over time and therefore main conclusions can be drawn. When a system is not in its
Steady-State observations from day A performance are not the same as from day Z and therefore
generalization can lead to misleading conclusions.
How does this information apply to service systems?
Traditionally, neo-classical economic theory emphasizes on productivity of any system, and therefore
standardization of operations (Evans and Lindsay, 2005). Productivity is very difficult to measure in
service systems due to the variation in input and output and the high degree of customization. A
customized service is specifically designed to satisfy the particular needs of an individual customer.
So, when each customer receives an individual solution how can then a Steady-State emerge within
the operations to develop this solution? An answer is provided by Sundbo (2004), he states “..Even if
a service product is individual, the processes and input elements could be standard, and vice versa”.
What can be learned from his research is that a customized product or service may be an individual
solution but the operations leading towards this solution can consist of standard elements and
procedures. Consequently, when reviewing the Steady-State of a service system one should
encounter the standard procedures of the operations.
In ‘t Veld et al. (2009) proposes the following two methods for examination: ‘the black-box approach’
and ‘the moon-voyage approach’. Applied together a thorough evaluation of a system can be made
also known as the system approach for investigation.
The black-box approach
With the black-box approach a system is viewed as a whole, the internal processes of the transit
phase are unknown to the researcher or they are currently omitted from investigation. When
viewing a system as a black-box, research is done for the behavior of the whole system as it is visible
at first sight (In ‘t Veld et al., 2009). One will evaluate the output against the set of performance
specifications, when this result is satisfying no reason appears for spending more time on
investigating the process steps. When the result is not satisfying a reason emerges to spend more
time on investigating this particular system and the process steps involved. For example one will look
at the process of producing some kind of product without reviewing the exact operations of the
process. One will evaluate aspects that are related to the cohesion between input and output, such
as lead time or cost efficiency. When those aspects do not comply with the desired state a reason
emerges to open the black-box and the second phase can be entered.
The moon-voyage approach
In this second phase, the internal processes of the subsystem will be examined with the aim of
improving the process to enable the realization of the desired state. The moon-voyage approach is
built on the principle of increasing the level of detail continuously. This means that generated
insights aid to the reframing of the context and therefore provide a stepwise flow of considering
smaller details of a system. The different levels of detail that can be witnessed when investigating a
system with the system approach are called the ‘aggregation strata’ (In ‘t Veld et al., 2009).
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Figure 2.5. displays the combination of the black-box approach and the moon-voyage approach. It
shows that when investigating a system one first applies a black-box approach and evaluates (good
or wrong) the output. When a positive output is measured no reason exists to look in more detail to
the system under revision. When a negative output has been measured one should ‘zoom in’ to
evaluate lower aggregation strata of the system. Resulting in an efficient and effective evaluation of a
system since no time is spend on reviewing items that are not interesting but the whole research has
been investigated so it can be said that a thorough picture of the defaults is created (Evans and
Lindsay, 2005).
For complex systems it is difficult to investigate at a detailed level. Therefore such processes should
be investigated on a more aggregated level before details are examined (Slack et al., 2009). In terms
of the described methods for system investigation this means that complex systems should be
viewed as a black box before zooming in and applying the moon-voyage approach at sub process of
the system this collaboration between the two approaches of system investigation is called the
‘system approach’ (In ‘t Veld et al., 2007).
Inference: This section has provided the knowledge for thorough system investigation. It discussed
that a system can be viewed as a simple process where inputs are transformed in outputs. Looking at
the transformational processes one can investigate the system with the system approach. Here, the
system is analyzed as a black-box; something goes in and something goes out, what happens in
between is not interesting. This becomes interesting when there is an urge to open the box in
situations where the output does not reflect the set measure. A deeper level of the system will be
displayed and the same technique will be applied for the more detailed process features. The next
section will focus on how to visualize and optimize the process and finding ‘the urges for opening a
black-box’.
2.2.2. Optimizing a system
Optimizing a system is a form of operations management. Operations management can be defined as
‘the activity of managing the resources which produce and deliver products and services that
customers value’ (Fawcett et al., 2007). When optimizing a system you manage the resource used in
the transit phase, e.g. the processes that lead to the production and delivery of customer value.
Operations management is an important aspect in all kinds of organizations since it promotes
working efficient and effective with all departments of an organization (Slack et al., 2009). Efficiency
is the ratio between what is actually produced or performed and what can be achieved with the
same kind of resources (In ‘t Veld et al., 2007). It is an important determinant in calculating
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productivity. Effectiveness is the ratio between the achieved result and the targeted result (In ‘t Veld
et al., 2007). Briefly, efficiency is about doing the thing right and effectiveness is about doing the
right thing. When optimizing any system it is important to hold these two measures in mind, what is
the goal you want to achieve? Optimization is in this research project defined as: the discipline of
finding an alternative with the highest achievable performance under the given constraints (Business
dictionary, 2011).
An important lead for process optimization lays in the definition of the word optimization, namely;
finding an alternative. The first question that then can be raised is “an alternative to what?”. When
trying to optimize a process it is extremely important to first disclose the current situation of the
system under review (Fawcett et al., 2007). This situations is called the ‘ist-situation’ (In ‘t Veld et al.,
2007). The next question that then can be addressed is “what do we want to achieve by the process
optimization”? The desired situation that is formulated for the ist-situation is called the ‘soll-situation’
(In ‘t Veld et al., 2007).
Process Mapping
A common approach for visualizing the Ist and Soll-situation of a system is a technique called process
mapping. Process mapping involves identifying a sequence of activities that happens within the
system, it shows the flow of resources in a process (Evans and Lindsay, 2005). An advantage of
process mapping is the ability to evaluate each activity systematically with the attempt of improving
the overall process (Slack et al., 2009). High-level process mapping is the activity of visualizing a
process on a comprehensive level. This form of process mapping has a common feature with the
black-box approach for system investigation. For systems or processes which are complex often
outline process maps are drawn that resemble the broad actions that are undertaken to achieve a
certain outcome. For example view the process map used by Philips Healthcare in appendix 1; the
first action block states ‘request a visit via the VAF’. This action can be split up in many smaller
actions like ‘type document’ or ‘inform customer about possibilities’. When making use of high level
process mapping not all tiny aspects of a process are disclosed, but only those that are interesting
like with the black-box approach. Figure 2.6. shows this relationship; first a system is viewed on a
higher aggregated level, when there is a urge for zooming in the full range of the process map will be
investigated with the system approach.
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According to In ‘t Veld et al. (2007) zooming in is the stepwise investigation of a system’s aggregation
strata, where with each step smaller and more detailed aspects are examined. It has also been
learned that for complex systems, like the CVP-process, this activity is only applied when the urge is
present. The next aspect of process optimization is revealing those process blocks where zooming in
is indeed required.
Within the scope of this research an internal service system has to be optimized with the goal of
increasing the quality of the offered service. When optimization is necessary the process that leads
to the offered service is then either not efficient and/or effective. A methodology that combines
customer oriented thinking, e.g. delivered service quality, and efficient processing together is lean
thinking. The urge for zooming in is present if either a process step is not efficient or it does not add
quality to the process. For revealing the urges the concept Value Stream Mapping (VSM) will be
applied, as researched by Fawcett et al. (2007). They define VSM as a specific application of process
mapping based on the lean principles.VSM provides more information than regular process maps
since it contains more details, areas of Work-In-Progress are identified, the quality of information is
under review and lead times are calculated (Philips E-learning, 2010). Lean is a type of project
methodology which should be used when optimizing existing processes where continuous
improvement is applied (Rother and Shook, 2003).
Inference; This section has provided insights in how a complex internal service system can be
optimized. It combined the system approach for investigation with visualizing process steps in order
to reveal the areas for optimization. It introduced a technique that combines customer oriented
processing with process efficiency, called lean management. The next step is to learn more about lean
thinking and how VSM can reveal the urges for optimization.

2.3. Lean thinking
To learn about VSM one should first understand lean thinking. The concept of Lean management has
been developed by Taiichi Ohno for Toyota, it forms the basis of the well known Toyota Production
System. This way of producing was based on the desire to produce products and goods in a
continuous flow. It is built on the recognition of the fact that only a small part of all operation time
and effort is value added time for the end customer (Melton 2005). The concept was pioneered by a
book of Womack et al. (1990) called ‘the machine that changed the world’, which compared western
production method to the Japanese approach. Many years later ‘Lean Thinking’ of the same author
helped us to understand the principles of lean (Womack and Jones, 2003): to identify value, to
eliminate waste and to generate a continuous flow of value to the customer. These three principles
can be converted into five fundamental concepts for applying lean management:
1.
2.
3.
4.
5.

Specify value from the point of the customer
Identify the value stream (e.g. which activities add value)
Ensure a smooth process flow (e.g. minimize interruptions)
Apply a customer pull strategy
Strive for perfection

Principles from lean management are increasingly being applied to service companies with the aim of
improving the quality of the provided customer service through the elimination of wasteful activities
(Mayeleff, 2006). Wasteful activities are called ‘Muda’, they are defined as any (human) activity
which absorbs resources but creates no value for the product or process. Examples of muda are;
rectification, movements of products, waiting for others, and inventory (Womack and Jones, 2003).
According to Hines and Rich (1997) these wasteful activities can be split up in necessary non-value
adding (NNVA) and non-value adding (NVA) at all activities. In manufacturing companies around 5%
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of the activities is value adding, 35% of all activities is non-value adding but necessary and 60% of the
activities adds no value at all (LERC, 2011).
2.3.1. Lean implications for internal service systems
When Taiichi Ohno developed the concept of lean management he proposed a standard list which
consists of seven categories of waste. The nature of this list seems to have a strong relationship with
wasteful activities within manufacturing companies, the categories are; Defects, Inventory, Motion,
Transportation, processing inefficiency, waiting and overproduction (Melton, 2005; Rich and Hines,
1997). Due to the IHIP characteristics (Kotler and Keller, 2006) we have learned that services cannot
be stored or produced in advance. According to John Mayeleff (2006) a lot of waste categories of
Ohno are for that reason not applicable for service systems. Therefore, he measured all wasteful
activities mentioned by 61 internal service systems, tabulated them and then combined them into
similar categories, the result is visible in table 2.3.
Table 2.3.: Tabulation of waste problems in service systems n=61 (Mayeleff, 2006)
Categories of (service) wastes
Examples
A. Delays
Waiting for customer information
B. Mistakes
Re-work of planning the right date
C. Reviews
Inspection by management
D. Movements
Transfer of information
E. Duplication
Activities are also done elsewhere in the system
F. Processing inefficiencies
Ineffective use of a resource
G. Resource inefficiencies
Wasteful management activities
The same research has revealed the top 10 weaknesses of internal services systems. The results can
be viewed within table 2.4.
Table 2.4.: Tabulation of typical bottlenecks (mentioned >25% n=61) (Mayeleff, 2006)
Top 10 Weaknesses
1. Lack of standard procedures
2. The system takes too long
3. Communication breakdowns
4. The system is not well defined
5. Inaccurate data and information
6. Poor personnel scheduling
7. Little or no flexibility
8. There is inadequate training
9. There is inadequate staffing
10. Inadequate support from other functions
When linking the characteristics of an internal service system (section 2.1.1.) to lean thinking (section
4.1.) there are some implications that result (Mayeleff, 2006):


Lean improvement efforts should be focused on whether documents convey the necessary
information in a complete format that is easily understood by all stakeholders.



Due to the significant task variability it is difficult to develop standard process maps.
Therefore, in a lean service system all activities should be standardized to the extent that is
possible without sacrificing the systems flexibility and customization features. This standard
approach should be applicable for a variety of unexpected circumstances but at some point
service providers should have autonomy to take extraordinary measures when required. One
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should document a set of standard procedures and use it to educate the workers throughout
a system (Mayeleff, 2006).


Improvement efforts will not be effective without cross-disciplinary team creation (Rother
and Shook, 2003).



The root source of problems in internal service system operations lays often within the
numerous handoffs of information.



Lean efforts aim at ways to prevent mistakes from occurring, through the implementation of
standard templates and structures. Instead of building in many management review steps.



Visualizing individual contributions to the overall success of a system results in motivation
and awareness for urgency in a process.
Lean efforts should focus on standardizing tasks to a degree possible, create clear-cut
connections and create direct flows of information.



Inference; This section has revealed information about lean implications for internal service systems.
It shows that different categories of waste should be applied due to the IHIP characteristics of services.
It also revealed useful implications one has to hold in mind when mapping an internal service process.
The next step is to learn how an actual value steam map can be constructed.
2.3.2. Value Stream Mapping
A value stream contains all activities – VA, NVA and NNVA – required to bring product from customer
request to customer receipt. Value Stream Mapping is a high level perspective of all these activities.
It is a visual representation following the process from beginning to end. It depicts primary
transformation steps, information flows, process flow & delays and key time metrics (Osterling,
2009). It is important to map these value adding processes since they make the final product or
service more valuable to the customer (Hines and Rich, 1997). VSM is based on the execution of five
different phases which are (Rother and Shook, 2003);
 Selection of a product family for which the value stream will be constructed
 Current state mapping
 Future state mapping
 Defining a work plan
 Achieving the work plan
The grey phases are outside the research scope of this project since they were either defined in
advance or are outside the responsibility of the researcher. Those phases will not be discussed here.
Mapping the Current State
Several authors (Osterling, 2009; Rother and Shook, 2003; Lovelle, 2001) discuss a seven-step
approach for constructing a current-state value stream map. Each step will be detailed below;
1. Identify customer requirements
Any improvement effort starts with a specification of the value of a product as perceived by the
customer. Otherwise one constructs an efficient value stream that fails to deliver the customer what
he or she really wanted; it misses effectiveness (Rother and Shook, 2003).
2. Identify first and last steps of process
In make-to-order processes typically a description of the type of service or product required is the
trigger for the start of the process. This is called the ‘traveler’ (Rother, 2004). So to be able to map
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the value stream one must know what the traveler of a process is and what the last step is which is
delivered to the recipient of the processes.
3. List the major process steps
The next step is then to fill in the blanks between the traveler and the last step of the process.
Important to remember is that value stream mapping focuses on creating an high level perspective,
which means that the value-stream manager should make a distinction between major and minor
process steps (Rother and Shook, 2003). For mapping the process steps a lot of different symbols are
developed, most share the same function but lay out is not always the same. Within this research the
symbols of Manos (2006) ‘Value Stream Mapping – an introduction’ will be used due to the clear and
distinctive lay out of the icons. The common VSM symbols are depicted in table 2.2., information is
also provided on the representation of the icons.
Table 2.5: Common VSM Icons (Manos, 2006; Rother and Shook, 2003)
Material Icons
Timeline of the amount of value-adding activities and non-value-adding
activities
Outside source; used to display customers and suppliers outside the process.
Process box; one box equals one area of flow, one step in the process.
f.e. assembly or machining
Data box; used to record all kinds of information concerning processing time or
cycle time. Is placed directly underneath a process box.
Direct movement; indicates the movement of (finished) goods.
Push movement; material that is moved forward – pushing – before the next
process box needs it.
Supermarket; this is a controlled inventory of parts.
Indicator for waiting time (amount and time)
Indicator for inventory (amount and time)
Transportation of parts.
Withdrawal; pull of materials or parts.
FIFO box; transfer of controlled quantities of materials. Limits the quantity in
process and controls the flow of materials through the process.
Information icons
Hardcopy information flow
Electronic information flow
Information flow ; describes an information flow
Production kanban; triggers production of a pre-defined number of materials.
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Withdrawal kanban; instructs a material handle to get and transfer parts.
Signal kanban: signals when reorder is placed and another batch needs to be
produced.
Verbal information or personal information flow.
Go See; adjusting schedules based on checking inventory levels.
4. Add key metrics for each step
When the outlines for the value stream map have been set it is important to provide metrics for all
the different process steps. The purpose of measuring all these steps is to reveal bottlenecks, uneven
flow called ‘Mura’ and overburdened resources called ‘Muri’ (Philips E-learning, 2010). The most
common lean measurements are:
 Lead Time (LT); the time one unit takes from start till end to move through the process.
 Process Time (PT); compressed ‘touch time ‘ of the unit.
 Cycle Time (CT); period required to complete one cycle of an operation.
 Value-Creating Time (VCT); time of CT which is actually value-adding
 Value adding time (VAT); Total of value-adding time in the lead time of a unit
 Non value adding time (NVAT); LT - VAT
 Takt Time (TT); Available working time per day / customer demand rate per day
 Wait time (WT); Work-In-Progress (WIP)/ Completion rate
 Little’s Law; average # customers equals [lead time * long term arrival rate]
(Rother and Shook, 2003; Osterling, 2009; Slack et al., 2009)
5. Determine the trigger that initiates action
Define what action initiates operation in each process box of the map (Osterling, 2009). When
searching for a continuous flow it is important to assess what flows of information or material should
be optimal in order to ease the throughput.
6. Identify and quantify waste between the processes
Fill-out the timeline (first icon table 2.4.) of VA and NVA activities.
7. Investigate the root cause of the waste
The last step consists of identifying the barriers of smooth process flow. Since this is an extremely
important part of this research project a special section is dedicated to this. Further elaboration can
be found in section 2.4.
Future state mapping
For constructing the future state Roother and Shook (2003) suggest several key questions that should
be addressed when mapping the Soll-situation. Only key questions are provided for future state
mapping since the VSM symbols (table 2.2.) and the approach are similar to current state mapping.
1. What does the customer really need?
What are customer expectations regarding the performance of the system (Osterling, 2009)?
What is the takt time of the system under review and how does this comply with the cycle times of
the system?
2. How often will performance be checked and what should be monitored?
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3. How can workflow be increased?
 Eliminate steps
 Merge steps
 Reduce batching
 Address quality issues
4. How will work be controlled between interruptions?
Establish pull systems to manage the flow:
 Kanban; a system for signaling. It helps in customer pull production processes since it
provides a signal when a phase is successfully closed.
 Last Planner System; the ‘last planner’ decides what WILL happen and the flow of the system
should enable that things SHOULD happen after within the limits of what actually CAN
happen (Ballard, 2000).
5. How will workload be balanced?
The ideal workload balance is to have all resource cycle times slightly less than the takt time (Philips
E-learning, 2010).
6. What process improvements will be necessary to achieve this future state?
This step notes any equipment or procedural improvements that will be necessary. Process
improvement priorities are (Slack et al., 2009):
 Eliminate NVA activities
 Minimize NNVA activities
 Optimize VA activities
From this last question it can be learned that NNVA and NVA activities can be seen as the bottlenecks
of a process. These are the points that should be removed and solved through the trajectory of
process optimization.
Inference; This section provided insights in how lean thinking can be applied for process optimization
through the deployment of VSM. It learned that any process consists of value-adding, necessary nonvalue-adding and non-value-adding activities. VSM is a technique that visualizes these activities and
aims to delete all NVA, optimize VA and eliminate NVA activities. Briefly, when summarizing the
results of this literature study one learned how a system can be investigated and optimized. In
addition, it has been learned that for internal service systems quality is a crucial aspect and should be
carefully combined with the efficiency aspect of optimization. In doing so a technique called lean
thinking can be a solution which is dedicated to specify value for the customer and ensuring a smooth
process flow. This smooth process flow should be the result of removing the bottlenecks of the
process. The last section of this literature study will aid to reveal how the root cause of these
bottlenecks can be investigated. Which is necessary to eliminate or minimize them.

2.4. Root cause analysis
Often a bottleneck is the result of a variety of causes, these causes are then related or affect each
other in a way that at the end of the chain a problem becomes visible. For example; you witness that
your phone is not working, after investigation you find that there is no electricity running to your
phone, neither is it to your house, to your neighbors, to your whole neighborhood. The root cause is
the real underlying cause of a visible problem, the visible problem is the bottleneck that impedes the
system from operating efficient or effective. All different steps in investigating the real cause are
together called a root cause analysis (RCA). Figure 2.8. provides a visual display of this process from
problem to root cause (Anderson and Fagerhaug, 2000). The different levels of causes which are
trespassed in a RCA can be grouped into 3 categories;
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Symptoms/visible problem
These are signs of the existing problem (f.e. no dial tone)
First level causes
These are causes that directly lead to the problem (f.e. no
electricity flow)
Higher level causes
These are causes that lead to the first level causes (f.e.
lighting strike at power facility)

Definition of root cause (Rooney and Heuvel, 2004);
 Root causes are specific underlying causes
 Root causes are those that can be reasonably identified
 Root causes are those on which management has control to fix
 Root causes are those for which effective recommendations can be generated
When optimizing a process according to the lean principles one should eliminated all wasteful
activities from a process flow (Slack et al, 2009) Before wasteful activities can be removed one has to
know what defines the wasteful activity and why it occurs. RCA can be used to determine what types
of activities (problems) occur in a process and what the cause is that should be eliminated in order to
remove the activity from the process chain. According to Anderson and Fagerhaug (2000) eliminating
first level or higher level causes will lead to temporary relieve from the visible problem or reinvention
of symptoms for a new problem directly related to the same causes. When remembering the
example of the missing dial tone due to a lightning struck at the local power facility one can imagine
that replacing the electricity cable inside the house (first level cause; no electricity in the house) will
have minor impact on the witness able problem.
Anderson and Fagerhaug (2000) propose a five step process for identifying the root cause:
1. Problem understanding
2. Possible bottleneck generation
3. Data collection
4. Possible bottleneck analysis
5. Cause and effect analysis
The grey steps are outside the scope of this research project since they are already captured through
other techniques (System investigation and process mapping). For the other two steps possible tools
will be introduced that should aid in capturing the necessary information.
The possible bottleneck analysis is aimed at visualizing the impact of possible bottlenecks. Tools that
can be used are; Histograms, Pareto Charts, Scatter Charts, Relations diagrams and affinity diagrams
(Anderson and Fagerhaug (2000). The first three tools are often used to visualize patterns and
relationships between two variables. The other two tools focus merely on finding relationships
between multiple variables. Within this research relationships need to be found between the
performance of the CVP-process and activities within the process, two variables. Therefore the first
three tools can be equipped for visualizing the impact of the possible bottlenecks.
 Histograms; a simple bar chart used to display the distribution and variation of a data set
 Pareto charts; displays possible causes sorted by its severity, for example in % NVA time
 Scatter charts; a simple representation of a relationship between two causes or variables
The cause-and-effect analysis determines the relationship between the bottleneck and the possible
causes, with the aim of finding the verified root cause. Techniques that can be applied within this
analysis are; Cause-and-Effect diagram (CED), matrix diagram and the five whys (Anderson and
Fagerhaug, 2000). According to Evans and Lindsay (2005) CED is a well-known approach within
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operations management to find out the root causes in business processes. The aim of CED is to
define and categorize problem causes in a systematically approach where cause are evaluated and
the most likely root cause is determined. The matrix diagram and five whys are individual approaches,
this means that the process manager is solely responsible for the outcome of the tools. The outcome
of the overall improvement process is generally better when a group of people (knowhow owners) is
working together on the process (Roother and Shook; 2003; Womack and Jones, 2003; Osterling,
2009) , this statement also holds for RCA (Anderson and Fagerhaug, 2000) so therefore CED will be
chosen.
The six steps for using CED (Anderson and Fagerhaug, 2000; BB Woldberg, 2011):
1. Clearly describe the problem under review
2. Create a large fishbone and place the problem at the right end of the arrow
3. Identify possible causes for the problem under review and place them at the bones
4. Group similar causes under one definition
5. Match related cause at the same bone; People, Policies, Procedures and Equipment
6. Analyze the identified causes and determine the most likely root cause
Inference; this section revealed that root causes are the underlying problem of a visible problem in a
process; bottleneck. Between the root cause and the bottleneck several levels of additional causes can
exist. For finding the root cause an analysis can be done using the Cause-and-Effect diagram that is
shaped like a fishbone. Through team development of knowhow owners the diagram can be graphed
within six steps ending with the identification of the most likely root cause for the problem under
review. This section aided to the research since it captured information how to target the real cause
of NVA activities in order to dissolve a problem permanently instead of creating temporary solutions
when not targeting the right cause.
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3. Methodology
This chapter describes the methodology that is used for the empirical part of this research. As
specified in the first chapter this research has the outline of a single case study. Some markers of the
case study are; a labor intensive approach, depth research, limited number of research objects and a
on-site observation (Verschuren and Doorewaard, 2005). The research project can be typed as
‘Practical oriented’, the project is aimed at adding value in proposing an intervention that changes a
existing (practical) situation (Verschuren and Doorewaard, 2005).
The same authors also propose a strategy that will aid in the execution of practical oriented research:
the intervention cycle. This cycle consists of five phases that should be completed to establish a
problem solving mentality:
1. Problem identification
Bottleneck analysis
2. Diagnose
Root Cause analysis
3. Identification & Design
Solution Selection & Implementation plan
4. Intervention
Solution implementation
5. Evaluation
Control
The intervention cycle has a very close resemblance with the LEAN Six Sigma project methodology:
DMAIC (Define, Measure, Analyze, Identify, Control). All though the phases of both methodologies
cannot be paired together exactly the same structure accounts; what is the problem, what are the
causes, which solutions exist for the cause I want to target, control and evaluate on the solutions
implemented (Verschuren and Doorewaard, 2005; BB Woldberg, 2011). Therefore the intervention
cycle will be used to structure this research, the grey phases are outside the scope of this research
project.
In section 3.1. the data explains the methods of disclosure that are necessary to complete the first
three steps of the intervention cycle. And in section 3.2. the validity and reliability of this study will
be reviewed.

3.1. Methods of disclosure
For this research project the single case study will be build upon three major methods of information
gathering. Interviewing, benchmarking and statistical data analysis. Three methods are applied to
ensure the aspect of triangulation, which means that at least three different sampling methods are
used to increase the validity of the research (Verschuren & Doorewaard, 2005). All methods will be
described in this paragraph.
3.1.1. Interviewing
Interviewing is the first method of information disclosure that is chosen for this research. The reason
for this method is that highly tacit knowledge needs to be obtained about the CVP-process which is
not documented within the organization. There are three types of interviews: structured, semistructured and unstructured interviews (Punch, 2005). In structured interviews, questions are
planned and standardized in advance and fixed response categories are determined. As a result, the
interviewer is not able to go to any depth. Moreover, flexibility and variation are minimized (Punch,
2005). The second type is unstructured interviews, this interview is not standardized and the
possibility exists to discuss the respondent’s reaction, opinion and behavior (Ghauri and Gronhaug,
2005). The final type is a semi-structured interview. Semi-structured interviews differ from
unstructured interviews since the main topics and questions are planned in advance (Ghauri and
Gronhaug, 2005). In this research a semi-structured interview is used for the following reasons. In a
semi-structured interview the interviewer is able to ask subsequent questions which suit the
interviewee’s replies in order to obtain extensive and detailed answers (Ghauri and Gronhaug, 2005;
Yin 1994). Some structure is necessary to ensure that tacit knowledge is revealed and the necessary
information is captured instead of information that could also be gathered through other sources.
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Phases of intervention cycle
Interviewing will be used for phase 1 and 2 of the intervention cycle, visualizing the problem and
identifying some causes. In other words one wants to find the bottlenecks of the process, this leads
to the following objective:
To identify bottlenecks in the full task horizon of the Customer-Visit-Planning process
Therefore, respondents will be interviewed per stakeholder group (appendix 2), this is necessary to
get an idea of the full task horizon of the case study leading to ‘what is the problem? ‘. When using a
semi-structured interview technique it is likely that respondents also provide causes for the
bottlenecks they experience therefore inputs will also be used for the diagnose phase. Three
respondents will be sought for each stakeholder group, some exceptions exist since then only 1-2
persons represent a group. In addition some expert opinion leaders will be consulted for their view
on the case under review.
Approximately 25 semi-structured interviews will be held, the complete lay-out can be find in
appendix 4. All interviews will address the following subcategories:
1. Requesting a visit
2. Assessing visit feasibility
3. Compiling the draft program
4. Assessing the draft program
5. Informing about the final visit program
6. Executing the visit
7. Follow-up of the visit
8. Communication throughout the process
Note that all respondents belong to different stakeholder categories and therefore fulfill different
roles and do not engage in all phases necessarily.
3.1.2. Benchmarking
The second method for information disclosure that will be used for this research project is
benchmarking. Benchmarking is the process of learning from others, it involves comparing a
company’s operations against other comparable operations (Slack et al., 2009). For the benchmark
three companies will be targeted that are comparable to the company of the case study. A
benchmark is necessary to apply a broader view to the process under review than only by Philips
institutionalized knowledge. Advantages of a benchmark are the objective view that is established
amongst competitors, processes can be optimized through the implementation of best-in-class
methods and feedback is generated on weaknesses and critical success factors (Vries & Togt, 1995).
Benchmarking relies on a simple two component principle: (1) problems in processes are almost
certainly shared by processes elsewhere, and (2) there is probably another operation somewhere
that has developed a solution for this problem.
Phases of intervention cycle
Benchmarking will be used in all three of the phases of the intervention cycle. First information will
be gathered on the similarity of all four companies under review; the specific type of process they all
institutionalize. In the diagnose phase this information will be used to evaluate the causes found for
the case study; is this a cause particular for this type of process or for the company under review? At
last the differences will play a part when selecting solutions. Data generated within the benchmark ,
the best practices, will function as an idea pool for possible solutions.
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The type of benchmarking that will be used for this research is; practice benchmarking. This is a
comparison between an organization’s operation practices and those deployed by another
organization (Slack et al., 2009). Three companies will be visited:
Philips Lighting
Lighting Application Center
(Planning officer)
FEI Company
NanoPort Europe
(Manager & Planning officer)
VanDerLande industries
Innovation Centre
(Manager & Sales specialist)
Information will be freely transferred between companies based on a previously established
partnership of Philips Healthcare with these three companies. According to de Vries and van der Togt
(1995) the most effective way of collecting data in a benchmark is through the use of a field study.
This opinion is shared within this research since it provides the opportunity of examining processes
thoroughly. Therefore a visit of 2 hours will be paid to all companies to see their Customer Visit
Center, discuss process similarities and to learn from their best practices.
3.1.3. Data analysis
The last method that will be deployed for information generation is an analysis of the Philips tool
called ‘metingenlijst’. The metingenlijst is an extensive excel sheet which contain all kinds of data on
the requested visits. At the vertical axe all VAF numbers are displayed and at the horizontal axe 24
columns are aligned that capture all sorts of data. Examples are the VAF creation date, the original
visit date, the final visit date, the requested IRS, the requested other experience facilities, employees
working on the case up till the status of the VAF. From this VAF information will be retrieved and
stored in graphics that provide facts about the current status of the CVP-process. Information can be
drawn on the lead time of the process but also on the amount of re-work that is present within the
planning process. This information is necessary since it can function as a fact reference when
entitling tasks as non-value adding.
Phases of intervention cycle
Statistical data will be used in phase 1 and 2 of the intervention cycle. First the IST-situation will be
calculated which provides an insight in the problem of the case study. Next, within the diagnose
phase the found causes need to be verified (BB Woldberg, 2011). The potential root causes selected
with the CED technique (Chapter 2.4) will be inserted in the metingenlijst to end up with a number of
verified root causes; e.g. those you want to target in phase 3.

3.2. Validity and reliability
Validity is concerned with the integrity of the conclusions that are generated from a piece of research
(Bryman and Bell, 2003).
Internal validity
Internal validity refers to the soundness of findings that specify a causal relationship (Bryman and
Bell, 2003). In order to increase the internal validity of this research, triangulation is applied, which is
the use of multiple sources of evidence. Sources which are used in this research are scientific
literature, interviews with seven different stakeholder groups, interviews with process experts
/visionaries, three benchmarks and a statistical data analysis. Overall a broad focuses has been
applied for gathering information within this research and therefore it can be said that the internal
validity is high.
External validity
External validity is concerned with the question of whether the results of a study can be generalized
beyond this particular research (Brymand and Bell, 2003). The results of this research can only be
generalized to a certain extent since the primary focus is on the CVP-process of Philips. Only
companies which have institutionalized a similar process providing specialized customer services can
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benefit from the results of this research. Due to the solid literature study, the bottleneck
identification process and eventually the root cause analysis persons trying to optimize a service
process can also learn from the methods applied. Adding up, also companies can learn from the
approaches used to optimize a system and to execute a practical oriented research that is aimed at a
single case study. Consequently, the external validity of this research is high.
Reliability
Reliability is concerned with the question of whether the results of a study are repeatable (Bryman
and Bell, 2003). The empirical study is a crucial part of this research, since most information
necessary for answering the research question has to be derived from the Philips environment. Due
to the urge for tacit knowledge a lot of qualitative research methods had to be applied. Since semistructured interviews leave room for replying on the answers of a interviewee (Ghauri and Gronhaug,
2005), it will be difficult to generate the same outcomes when repeating the interview schema. But
since the interview schemas are well structured the chances increase that the results of the study are
repeatable. Also, it could be that another author doing the same type of research would end up with
different results since he or she preferred other interview respondents than the original author.
Concluding, the reliability of this report shows some minor weaknesses but the overall performance
is relatively high.
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4. Analysis
The aim of this case study is to optimize the Customer Visit Planning Process, through the
identification of bottlenecks within the process and providing recommendations for improvement. So
far, it has been investigated how service systems can be classified, how quality of processes can be
measured and how optimization can take place through the elimination of wastes. Now it is time to
bundle these insights and see what this means for the case under review. This chapter will combine
theory and practice by describing this specific type of customer serving processes in relation to the
case Philips.
Section 4.1. will provide an overview of the context of the case-study. It is important to know the
environment in which the system is operating and to have a deep understanding of the problem
central in this process.
Section 4.2. contains a profile of the type of service systems under review. This section provides
industry insights for reviewing the performance of the process in the case study.
Section 4.3. will combine insights from the previous two sections to analyse the process in the casestudy. An IST-situation will be constructed which answers the second research question of the
project; What is the current situation of the CVP-process?

4.1. The context of the case study
This section will entail an overview of the environment of the case study and a detailed problem
description for the process under review.
4.1.1. The Philips environment
Philips is one of the top-tier players in the healthcare technology market alongside General Electric
and Siemens. Global leadership positions are achieved in areas such as cardiac care, acute care and
home healthcare. Philips Healthcare’s current activities are organized across four businesses:


Imaging Systems
This business consists of X-ray, Computed Tomography (CT), Magnetic Resonance (MR) Imaging,
Nuclear Medicine imaging equipment and ultrasound, used to create images of various parts of
the body in varied detail.



Patient Care & Clinical Informatics
This business includes Patient Monitoring, Respiratory Care, Perinatal Care and Cardiac Care (f.e.
AED & ECG). Clinical informatics includes clinical informatics, image management services and
patient monitoring systems.



Home Healthcare Solutions
This business provides innovative solutions for the home that connects patients to their
healthcare providers and support individuals at risk in the home through better awareness,
diagnosis, treatment, monitoring, and management of the condition. The three pillars are: Sleep
& Respiratory Care, Independent Living and Remote monitoring.



Customer Services
This business includes consultancy, clinical services, education, equipment financing, asset
management and equipment maintenance and repair.
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Table 4.1. displays some key facts about the performance of Philips Healthcare over the year 2010.
Table 4.1.: Facts & Figures 2010 of Philips Healthcare (Philips Annual Report, 2010)

CEO Philips Healthcare
Employees
Sales in millions of euros
Business activities
 Imaging Systems
 Patient Care & Clinical
Informatics
 Home Healthcare Solutions
 Customer Services
Headquarters
Development and Manufacturing sites

Sales & Service
Research & Development

Steve Rusckowski
35,479 (33.1 % of Total Philips employees)
8,601 (34.3 % of Total Philips sales)
Percentage of total Healthcare sales:
40 %
21 %
14 %
25 %
Andover, Massachusetts, USA
The Netherlands
Best & Heerlen
Germany
Hamburg & Böblingen
Finland
Helsinki
Israel
Haifa
China
Shenzhen
Brazil
Minas Gerais & São Paulo
USA
19 locations
In more than 63 countries with more than 6,000 service
technicians.
At 22 Philips sites and more than 40 medical and
technical institutions worldwide.

The four businesses of Philips Healthcare are divided into several Business Units (BU’s), which are
responsible for the development and manufacturing of the equipment. Global Sales & Services is in
charge of the sales & service activities of Philips Healthcare. There is GSS-North America (GSSNA),
GSS-International (GSSI) and GSS-Emerging Markets (GSSEM). The aim of GSSI is to market, distribute,
install and maintain medical devices manufactured by the BU and to support BU’s and Clusters in
reaching their targets. Clusters are responsible for the sales within a certain region.
This research project is carried out under supervision of GSSI.
As introduced, GSSI is responsible for all sales & service activities evolving around Healthcare
portfolio. One of these activities can be found in the managing of the Customer Visit Center (CVC) in
Best where potential customers can view the current product offerings and experience the Philips
Healthcare solutions. Potential customers can visit the site in best for an introduction to Philips up to
a specialized briefing on one or more of the offered modalities. As an additional asset of this offered
customer service, visits can be made to the following Customer Experience Facilities (CEF):
 CVC [3 types of tours]
 Factory tour [5 types of tours]
 PHC Training Facility
 Life Scanning Facility (TestBay) [6 types of modalities]
 International Reference Sites (IRS) [46 officially registered sites]
This last site is an unique attribute of the offered service, and the only CEF that is not owned by
Philips Healthcare but is indeed a strategic partner. Potential customers can request a visit to a
hospital in the European Union to see Philips equipment in operation, preferably at sites that
resemble the situation of the potential customer.
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Figure 4.1. provides an overview of the
spread in Customer Experience Facilities
that have been visited. When one compares
the four quarter results from 2010 with the
quarter-one results from 2011 it can be
witnessed that the TB has made a
tremendous growth in visits. An explanation
for this growth can be found in the NPI’s
from the BU MR. When customers want to
see the new products in an IRS it is obligated
to do also life scanning at the TestBay. This
to guarantee a high quality visit for the potential customer, since the IRS staff is also new with
working with the equipment some startup problems can still occur at the site. In 2010 this
combination of IRS and TB in a visit was not obligatory, as a results IRS visits have not increased
Figure 4.2. provides an overview of the
number of potential customers that
make use of the offered customer
service on a yearly basis. The figure
provides a clear overview of the spread
of the customer visits.
When a low number of visits is realized
often the reason can be found in public
holidays or important sales events for
which a lot of account managers are
traveling. December 2010 was extremely
low due to alterations to the showroom.
As a result January was packed with
customer visits. Another argument can
be found in the New Product Introductions (NPI’s) that have been launched in November 2010, a lot
of visits are requested to see the NPI’s in operations.
Classifying the CVP-process
The process of organizing customer visits in order to let customers see and experience the Philips
offering is the service system that is under review within this research project. According to the
chosen classification models a service system must be classified within review of the sales cycle and
alongside the axes of organizational intensity and service specificity ( See Chapter 2.1.2., Page 7).
The service system deployed by Philips offers a service which is aimed at inform potential customers
about the product offering and the capabilities of it. This transfer of information can vary from a
global company introduction to a BU supported specific application discussion. So they try to
stimulate the adoption of Philips products as well as aiding in the purchase decision on a lower
aggregated level. The service system of under review is therefore a before point-of-sale service.
The next model for service system classification has been chosen due to its integration of impact for
the organization and specificity of the service. In both ways it provides a range of three options
resulting in nine possible typologies. First one determines which service specificity complies with the
service system under review and then the type of organizational intensity will be selected The system
under review offers a service that is targeted at accompanying a potential customer in a decision
making trajectory. It is aimed at providing the necessary information for brand adoption and a
purchase decision. A trajectory in which a relationship is build, maintained and strengthened with the
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potential customer by offering a subtle balance between product information transfer and sales
tactics like VIP treatment. The maneuver can therefore be classified in the row of customer services.
The impact of this customer service is definitely not cultural since it has no effect on the mission of
Philips Healthcare. Empowering effective information transfer and deploying sales tactics is probably
one of the core assets of marketing actions so it can be said that it is a tactical maneuver of the
company to pursue this service maneuver. Competencies are within this research project defined as;
a cluster of related abilities , commitments, knowledge and skills that enable an organization to act
effectively in a job or situation (Business Dictionary, 2011). When one reflects on this definition in
relation to the case study one can see that indeed new competencies are create; the IRS. Due to the
utilization of the customer visits strong relationships are built with the reference site hospitals who in
return provide the peer to peer discussions. Those discussions are highly appreciated by customers in
a global Philips research project amongst 2000 respondents, peer-to-peer discussions accounted for
76% as the dealmaker in the purchase decision (Heartbeat, 2010). Although this positive result some
doubt exists whether this strategic capability is true for the whole country. Therefore this service
maneuver is entitled as: a tactical customer service.
This section has provide insights in the four businesses of Philips Healthcare that are support by
Global Sales & Services International. The service system that is deployed offers customer visits to five
licensed Customer Experience Facilities. Over 400 commercial visits a year are planned with the aim of
informing potential customers about the current product offering. This service system can be
classified as a tactical customer service that operates before the point of sale. This information is
useful when one wants to learn more about these type of systems and the processes that are
supporting it.
4.1.2. Complexity of the case study
The previous section entitled the service system in which customer visits are held as a tactical
customer service that occurs before the point-of-sale. To realize this customer service a lot of
supporting processes are necessary. The main process under review in this research project is the act
of organizing the customer visits. This process operates from the moment a requester submits a VAF
towards the moment a final visit program is send back to the requestor and the potential customer.
A quick calculation can learn that a customer can choose from 5 official program elements which can
be split up in 59 possible elements. Besides that in some occasions elements are even offered that
are not official program elements but are a better fit with the customer’s desires according to the
requestor of the visit. Consequently, there are over 4140 possible visit combinations when even
neglecting that some customers go to multiple IRS’s or see 2 modalities on de TB.
A simple solution to realize a higher efficiency (‘doing the thing right’) would be to downsize the
number of visit combinations, why have 59 different program elements? But that is exactly where
the complexity of the process under review comes around. An important asset of the central
question was “all whilst realizing similar or improved customer satisfaction rates”. The high level of
customization is the key determinant of the high Net Promoter Scores (NPS) in which customer
satisfaction is measured. When applying the SERVQUAL model of Parasuraman et al. (1985) we have
learned that high service quality can be realized through matching expected and perceived services
levels. The customers under review are benefitting a service before point-of-sale of an extremely
expensive high-tech product, expectations are therefore sky-high. Therefore, it is no option for the
company in the case-study to solely pursue a simple efficiency goal and decrease the level of
customization. It must be combined with measures that ensure also a certain level of process quality,
e.g. doing the thing that is right for a tactical customer service. The selected strategy that integrates
both approaches is LEAN, this theory aims for eliminating or minimizing the non-value adding
activities of the process and with that creating an smoother and optimized process flow.
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The scope of this research project is to optimize the CVP-process by eliminating or minimizing nonvalue adding activities. To determine which activities are NVA one needs to know two things:
 Which activities are there typically in tactical customer services? (4.2.)
 Which activities are there in the CVP-process? (4.3.)
Reflecting the results of the first question on the findings of the second will provide an insight on the
NVA activities that are specific for this case study and therefore more easy to solve.
This section has learned that the CVP-process details all steps that need to be taken to deliver the
output of a customer visit. Re-work affects the reliability of the process and with that an opportunity
exist to improve the service quality through optimization of the process. The next step is to learn more
about tactical customer services; how are they organized? And what are common strong and weak
points? From the higher aggregate viewpoint that then is created the CVP-process can be reviewed.

4.2. Profiling customer services
For this section input has been gathered through a benchmark that consisted of three companies
that deployed a process organizing customer visits. Based on this output similarity the companies
have been selected. First they will be classified according to the chosen models of Lalonde & Zsinser
and Mathieu (p.7) to evaluate whether they are truly comparable. Details about the companies
visited can be found in appendix 5.
Innovation Centre
VanDerLande Industries
VanDerLande Industries is active in the design and implementation of integrated logistics solutions of
all sizes. Three different businesses exist which are; Distribution, Baggage Handling and Parcel &
Postal. In Veghel they have a showroom that combines the product offering of these three divisions
with real-time R&D testing. In general this means that a modern large hall is split up in three areas
where 1 large piece of equipment per business division is shown and where engineers are testing at
the same time customers are viewing it. Since VanDerLande offers highly customized products, the
equipment in the showroom is aimed at providing the customer with an idea what they can mean for
the customer instead of selling a piece of product. An special asset of the Innovation Centre is that
customers bring their own products and test them on the systems in operation. For example TNT
Post can visit with some of their most difficult packages to see of the Parcel & Postal device can
handle it and is therefore a fit for them. For these reasons it can be said that the offered service
system is aimed at building a relationship in which customer and producer work together towards
one tailor-made solution. This is typically for a customer service that operates before the point-ofsale. Since VanDerLande also deploys a R&D function within their Innovation Centre they combine
marketing actions with developing new competencies for the company. Therefore it can be said that
the Innovation Centre is a strategic customer service operating before the point-of-sale.
Lighting Application Centre
Philips Lighting
The Lighting Application Centre (LAC) is by far the most well composed visitor centrum of all four.
Within the LAC all Philips lighting solutions are disposed in a real life settings. Each tour begins with
an introduction of the assortment in the ‘lamp room’, here basic knowledge about the application of
the lights is transferred. After this potential customers can see the equipment in action in several
settings; a supermarket, a warehouse, a distribution center, a clothing shop, a market place, an office
and to top it off a hotel with actual rooms, a restaurant and a lobby. The physical appearance of the
visitor center is really amazing but in fact it serves exact the same function as the CVC of Philips
Healthcare. The center is used to inform customers about the capabilities of the lighting assortment,
which are mere marketing actions. Due to the real life settings the situation of the customer can be
mimicked and information transfer on the product capabilities occurs on a highly sufficient level. The
center is used to help customers in their decision making processes and to create a collaboration
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between customer and supplier. The LAC is therefore a tactical customer service that operates
before the point-of-sale.
NanoPort Europe
FEI Company
Where the LAC receives a price for the best interior of the benchmark, FEI company and its NanoPort
should be rewarded for the beautiful entrance into the visitor center. FEI company is the world
leader in electron- and ion- beam solutions for a variety of applications. The thing that strikes
immediately when you walk around the visitor center is the small area in which it is situated. In 10
different rooms – the largest is about a small class room - the product offering is displayed. A
customer usually comes with interest for one of those products and then a visit visits 1-2 days is
scheduled to test the equipment based on the research material brought by the customer. Again the
center is deployed to inform the customer in advance of a purchase decision. A remarkable asset of
the NanoPort is that FEI conducts research for the current customers in the center also. So it could be
that for example room 3 is booked a whole week since a team of researchers is fulfilling an
assignment for a customer. This is a new competency for the company since they do not sell a
product but sell output generated on one of their products. At last they also provide customer
training in the NanoPort to educate newly customers on working with the products. Therefore the
NanoPort serves a strategic customer service function that operates before, during and after the
point-of-sale.
This paragraph has learned that all selected companies are a customer service. Some variation can be
found in organizational intensity but they all serve at least a tactical maneuver in a way that
marketing actions are offered for the product mix. All customer services are aimed at before sale
actions, although some centers offer the additional during or after sales services also. The next step is
to learn more about the centers and the planning process that lays behind this customer service.
4.2.1. Benchmarking tactical customer services
Table 4.2. displays the key facts & figures that provide insights in the work capacity of the four visitor
centers. Strong and weak points will be mentioned beneath.
Table 4.2.: Benchmark facts & figures about the customer services

CVC

Innovation
Centre

LAC

NanoPort
Europe

420
Global excl. N.
America
5 (59)
Yes (50%)

280

1 (3)
No

1000
Europe
(Benelux)
1 (7)
No

350
Europe, Africa,
LATAM
1 (10)
Yes (5%)

Yes

Outsourced

Outsourced

Yes

Customization elements

IRS visits

Building a
prototype

Possibility to bring samples
Visitor privacy
NPS Scores
Dinner facilities
Arranging informal events

No
Average
80 %
Yes
Yes

Yes
Low
Yes
Yes

Number of commercial visits
Customer segment
Number of CEF’s (types)
External CEF’s (%)
Organizing visit logistics
(Hotel, transportation etc.)

Global

Mimicking the
customer’s light
plan
No
High
60 %
No
No

Always work with
samples
Yes
Average
No
No

So what can be said about the tactical customer services under review?
High level of service customization
The key success factor can be found in the strong focus on improving the customer relationship by
implementing customized elements into the service. These elements are focused at resembling the
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situation of the customer and implementing the company’s products into that situation and try to
inform the customer about the positive elements that evolve. This high level of customization affects
the performance of the service since it leads to;
 Time consuming activities to create/show the customized situation or product setting
 Capacity constraints due to the availability of resources (people and CEF’s) to demonstrate
the products in the customized situations.
Global customers
Another striking element of these tactical customer services can be found in the global character of
the customers. A lot of costs accompany the demonstration of the often high-tech products which
results in visitor centers that serve a wide variety of countries. Global customers affect the process
flow of organizing customer visits since;
 Extreme logistic planning occurs since almost all customers need to travel abroad for the visit
and therefore the visit goes beyond planning the product demonstrations. Hotels,
restaurants, transportation etc. need to be organized for the customer to ensure a real VIP
experience. Some companies choose to outsource these activities to focus on the core
activity of the center.
 Personnel engagement, visits of global customers require a lot of flexibility from the sales
force and other involved. For example visits tend to include also informal activities like
dinners or workshops which have to be attended by the sales force. Or last minute changes
occur since customers want to do a little site seeing.
Strong points of the researched customer services
 The CVC uses peer-to-peer discussions in IRS visits as a main tactic (50%) of their marketing
activities. So besides the customer experience they also offer promoters outside the Philips
environment to recommend their products. 76% of the customers find this effective in their
decision making process (Heartbeat, 2010). The NanoPort offers a similar type of reference site
visit but only in 5% of their visits, therefore it is not a structural asset of their offering and cannot
be a strong point.
 The Innovation Centre has the ability to rearrange the equipment into a prototype for the
customer. In doing so the Innovation Centre takes service customization to the next level since
they can mimic the desired product for the client before the point-of-sale. This is only done for
high potential clients.
 The LAC has the most efficient center for product demonstration due to the real life settings and
the high variation in product capabilities that can be shown.
 The NanoPort can demonstrate their products on a long distance range and customers always
bring their own samples to mimic actual results. Due to the complementary services for long
distance customers – who are unwilling or unable to travel to Eindhoven - the NanoPort has
developed facilities for further expansion and therefore scores high on improving the
perishability of the offered service (Kotler and Keller, 2006).
This section learned that tactic customer services are known for their high level of customization and
the global customers that are served. As a result a tactical customer service are faced with time
consuming activities for organizing a visit and capacity constraints make it difficult to develop a
continuous process flow. Also extreme logistic planning is required to serve the global customer in a
VIP manner, which in return asks for a high level of personnel engagement. Also some strong points
of the four evaluated tactical customer services have been summarized. The next step is to learn more
about the planning process of tactical customer services.
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4.2.2. Benchmarking planning processes of customer services
The past section has learned that amongst others tactic customer services are faced with capacity
constraints and extreme logistic planning. The objective of this research project is to optimize the
planning process of a tactical customer service in a way that the overall quality of planning process
and service will increase. This section will display the results that came out of the benchmark of the
planning processes of the four tactical customer service. Table 4.3. provides an overview of the
results, underneath the table the different measurements will be analyzed.
Table 4.3.: Benchmark facts & figures of the planning process

CVC

Innovation
Centre

LAC

NanoPort
Europe

420
Yes
No
No
3 Planners

280
Yes
Yes
No
1 Manager

1000
Yes
Yes
No
4 Tour guides
Turnkey
events

350
Yes
No
Yes
1 Planner

1
2
3
4
5

Number of commercial visits
Official application form
Possibility to take an option
Formal check on application
Visit planning

6

Visit logistics

Planners

BU secretary

7

Planning tools

SharePoint
5 Outlook
calendars

Excel copy of
Agenda X

SharePoint

CRM-tool
Access DB
Agenda X

8

Communicated planning lead
time

2 weeks

2 weeks

-

4 weeks

9

Real planning lead time

2 weeks

-

4 weeks

10

Capacity overview
Customer induced re-work
(estimation)
Supplier induced re-work

High
Average
(20%)
Low

Average
High
(33%)
Low

High
High
(30%)
Low

11
12

2 weeks
4-6 weeks NPI
Low
High
(30%)
Low

Planner

1. The number of the commercial visits has a more or less equal spread amongst three of the
four companies. Only the LAC handles a lot more visits on a yearly basis, a reason can be
found in the nature of the core business. Lighting applications are far less expensive than the
products (or customized product solutions) of the other three suppliers, its market is also
bigger so obviously more customers are interested to come. Another reason is that the LAC
only serves customers from the Benelux and therefore also lower segmented clients can
come instead of only the high-end segments.
2. All tactical customer service use an official application form that has to be filled out by a
company contact like an account manager or sales specialist.
3. Only two services offer the visit requestors the possibility to take an option for a visit date. A
requestor can only take one option and planning starts when the option has been confirmed
as the official visit date. The advantage of an option system is that the requestor is assured
that his preferred visit date is not scheduled for another group while elaborating with his
clients about the exact visit details. In this way you minimize the inclination of official
applications whilst sales information is not clear yet, now requestors hand in their
application when all information is present since the date is already reserved. Therefore you
prevent the occurrence of rework for the planners since they start immediately after an
official application and always assume visit details are correct. Both the CVC and the
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NanoPort said that sometimes reservations for a date are made by phone but they do not
offer this as a structural possibility. The availability of a reservation system is an important
strategy for dealing with the perishability of a service (Kotler and Keller, 2006).
4. Only the NanoPort checks every lead whether the official application is complete. Requestors
can only apply for a visit when the status in the Customer Relationship Management (CRM)
tool is up to date. A CRM-tool contains all kinds of customer information varying from basic
customer data up to current user profile and position towards the brand and competitors.
With a fully updated customer profile an ‘opportunity number’ can be derived that is
necessary for doing an official application. Without an opportunity number no visits can be
planned for that specific customer. The big advantage for the planning process is that you
always work with up to date information; e.g. what the customer wants to see and where
should the focus be on in the presentations. This availability of sales information eliminates
re-work based on wrongly provided visit details or constantly contacting the requestor with
questions about these visit details. Of course re-work does still occur but only when the
customer changes its mind about dates or features of the visit.
5. There is a high variability in the way the four tactic customer services plan their visits. At the
Innovation Centre and LAC the people who do the planning are also the people who provide
the tours as well. The advantage of this combination is that the planners have daily contact
with clients and therefore get to know ‘their’ type of customers, they also have thorough
knowledge about the company’s products and its capability. This results in fewer managerial
assessment moments to assure visit quality and fewer handoffs of information since a great
deal of knowledge about the capacity and product capabilities is stored in-house with the
employees. According to the SERVQUAL attributes Employees with sufficient knowledge(13)
and employees who understand customer needs (17) are important determinants for service
quality.
6. Two tactical customer services organize their own visit logistics. Only one service outsourced
these planning activities to a bureau outside the company environment, the LAC. The
advantage of planning your own visit logistics is the assurance of a high level of quality. The
downside of doing it yourself is the extreme logistic planning that is involved and the many
handoffs of information that exist. When logistics are outsourced it is only one handoff of
information, provide a bureau with what they need to do and receive a program back. When
you do it yourself you need to contact all elements by yourself which is time consuming and
requires a good overview of all running cases to prevent mistakes. Another advantage of
doing all logistic planning yourself is that it is cost effective since you hire the planners
anyways, so you only expand their tasks.
7. For planning the visit all four companies use very different planning tools.
a. The CVC uses a SharePoint interface where requesters can submit a VAF, and which
is the leading document in each request. Planners use an excel database to
document IRS visits and five separate Outlook calendars to document other visit
aspects, at last also personal agendas are used to document availability of guidance
or other accompaniment.
b. The Innovation Centre uses an excel sheet to plan their visits. The columns represent
the days of the week, the rows represent the different CEF components, guidance or
other accompaniment. Each cell can represent a visit, the comment box is used to
included visit information such as the requestor and basic customer information.
Through the use of color codes the sheet provides an clear overview of the capacity
of the center. Common codes are; reserved visit date, confirmed visit date,
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showroom reserved for testing, showroom reserved for building a real life setting for
a customer.
c. The NanoPort has the most advanced planning tools in use. Requestors need to
update a customer’s status in the CRM-tool in order to receive an opportunity
number. Data from the CRM-tool is then copied into an access database that is only
used for planning customer visits. (They are currently looking for opportunities to
combine those two) An overview of the showrooms capacity is created through
Agenda X. This is an application that creates multidimensional overviews of separate
outlook agenda’s.
8. The communicated lead time is for two companies 2 weeks and for one 4 weeks. A reason
can be found in the fact that visits of the NanoPort take on average 1.5 day in one of the ten
demonstration rooms. At the CVC or Innovation Centre multiple visits can take place at the
same time which contributes to the lower lead times.
9. All companies indicated that the real lead time was similar to the communicated lead time.
Subsequently, this is not a strange result after all if they have plausible information about the
real lead time why not make this your communicated lead time also. No information could
be captured whether the communicated lead time is in fact the real lead time since none of
the companies had done thorough calculations on this part.
10. The CVC is the only tactic customer services that does not have a capacity overview at a
higher aggregated level. The Innovation Centre and the NanoPort had similar systems to
provide this overview (Agenda X). The LAC used an older application but they also had a
digital calendar that combined all visit details into one chart.
11. All visited facilities indicated that the existence of customer induced re-work is high. Based
on the estimated percentages of re-work they cannot all be said to be high but in each case
re-work was perceived extremely high and often frustrating to deal with. Remarkably, all
facilities also indicated that although it is very time inefficient this is not something they can
or will prevent. The main line of argumentation was: “the customer is king!”. Interesting is
that the NanoPort only mentions changes in names and titles as customer induced re-work
whilst the CVC and the LAC also include customers that do not want to travel or change their
expectations of the visit details.
12. All visited facilities indicated that internally induced re-work was rare. Since internally
induced re-work has a strong resemblance with employee mistakes it is not strange that all
companies indicated that this occurs on a low frequency. The results on this measurement
should therefore be neglected due to poor questioning.
So what can be said about the planning processes behind tactical customer services?
In general it is a lot more difficult to draw conclusions on the planning processes of tactical customer
services then on the service itself. This because results vary consistently amongst the four cases.
What can be said is that all services need to be requested by an official application and typically
customer induced re-work is perceived as high by the service providers.
More important is to focus on the strong points of the different planning processes. Strong points are
those aspects that comply with the findings from literature. The following strong points can be
mentioned:
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Combination of the planning function
The combination of a planning function with other responsibilities is a strong point of a planning
process since employees have sufficient knowledge (SERVQUAL 13), understand the customers’
needs better (17) and therefore are able to instill confidence (10) in a decision making process.
Another line of argumentation can be found in the fact that planning employees who are more
involved in the sales processes – like guiding tours at location or managing facilities – have more
contact with the customers. Therefore they benefit from opportunities to learn about the customer
segment which can improve the their ‘management perception’ (GAP 1 of SERVQUAL; perceiving
what the customer wants accurately). In practice one can see that planning employees with less
responsibilities in the sales process tend to need more moments of managerial review and
information disclosure.
Formal check on application data
Theoretical review has learned that LEAN process efforts are aimed at preventing mistakes from
occurring. A formal check on application is therefore a strong point of planning processes since this
exactly conveys that function. When planners start a process with an incomplete or insufficient
application form the lead is bounded to fail from start. The formal check is also a strong point since it
focuses on the value of the information. According to LEAN principles one should assess whether
documents convey the necessary information instead of the number of documents.
Capacity overview
Another strong feature of the planning process under review is the high level of capacity overview
that is realized by some respondents. According to the theory of Kotler and Keller (2006) about IHIP
characteristics companies should deal with the perishability of a service by deploying a number of
strategies. A good capacity overview enables the service provider to optimally use its resources, like
the authors say ‘promote non-peak demand’. Companies with a high capacity overview were able to
communicate open slots to their waiting customer and therefore create a smoother process flow.
Another line of argumentation can be found in the number of Fte’s working on planning activities for
the companies with a high capacity overview. All companies that have an instant overview of their
process performance and capacity handle planning with one employee.
This section has revealed typical features of tactical customer services and their planning processes. It
learned the author that re-work cannot be the problem of the case study since all companies under
review faced the exact same problem. Also extreme logistic planning occurred for all respondents
although not all choose to handle it themselves. Best practices were found in combining the planning
function with other responsibilities in the sales process, formal check on application data and a high
level of capacity overview.

4.3. Defining the IST-situation
This section provides a deeper insight into the actions of the CVP-process. Paragraph 4.3.1. will
discuss the deficiencies of the process map 1.0 (Appendix 1) provided by Philips at the start of this
research project. Paragraph 4.3.2. will provide the newly generated IST-situation.
4.3.1. Process map 1.0
At the start of this research project already a process map existed which can be viewed in appendix 1.
According to the selected approach of In ‘t Veld et al. (2007) when optimizing any process it is
important to first disclose the current situation. For understanding the CVP-process and defining
stakeholder categories the process map version 1.0 was sufficient but there is no scientific evidence
that the activities displayed the current situation correctly. Some points for improvement:
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Process map 1.0 consists of 30 action blocks which describe activities for four types of
stakeholders differently than the stakeholder categorization of appendix 2. Most actions take
place in the GSSI column which sums the activities of three stakeholders; the customer
experience facilities, CVC & IRS management and guidance. As a result it is difficult to see
which stakeholders are responsible for which action block and therefore it is difficult to
address persons when implementing changes. Evidently; the IST-situation should provide a
clear overview of the actions per stakeholder to increase the applicability of potential change
efforts.



An important asset of the lean methodology is go see;
. Which means that when trying
to improve a situation one must go to the actual place and observe what is really happening.
This is necessary to understand the subject of the project but it also helps to categorize and
collect meaningful data as a first step (Rother and Shook, 2003). “Go see” at the CVC rose the
suspicion that the process as portrayed in map 1.0 did not portray the actual situation
entirely. Employees had developed habits in practicing their job and also other stakeholders
had found other ways for deriving the end situation; a customer visit. For example sales
representatives contacted the CVC for the first available visit date instead of first filling out a
VAF like the process map depicts. It even depicts some desired state elements like; changes
are always communicated through the VAF, while in reality often the CVC was directly
contacted for communicating changes. When one would ignore these desired state elements
and take the process map as an as-is situation the potential gap could exist that
improvements efforts will fail since the wrong bottlenecks are found. Therefore the ISTsituation should visualize all realistic actions, also if this means that Philips metrics are not
met.



Since there are only 30 action blocks within process map 1.0 a lot of activities are grouped
together. This means that non-value-adding activities can be hidden under a collective noun
that is indeed value-adding. The risk of such a high aggregation level is that you miss
potential bottlenecks within an evaluation or activities seem more value adding then they
are. Therefore the IST-situation should be mapped on a level where the grouping of NVA and
VA activities is minimized e.g. try to identify all standalone processes.

Process map 1.0 is not legitimate as the IST-situation for this research project. Version 2.0 should
provide a clear overview per stakeholder group, visualize realistic actions regardless of the Philips
metrics and should identify standalone processes as much as possible.
4.3.2. Process map 2.0: The IST-situation
For deriving the IST situation data was collected to learn more about the actions within the CVPprocess. Stakeholders of the CVP-process are defined in appendix 2. When one wants to learn about
the actual activities within a process lean methods suggest to “Go See”! As the whole research
project has been carried out on site a lot of go see activities are already in place. Consequently, a
scientific approach means that one gathers data to underpin or refute general ideas. Therefore 22
semi-structured interviews were held to ask the stakeholders about their activities and the
bottlenecks they perceive within the CVP-process. (Information about bottlenecks will be used
paragraph 4.4.) No respondents were used from the customer group, since they are the recipient of
the service offered by the CVP-process. Customers are contacted in phase zero by the general sales
organization but all communication activities that then occur are far outside of the controllable area
of IRS & CVC management e.g. the implementers of the change. Also no stakeholders from the ‘local
dealer’ group were interviewed because no suitable respondent was found. After “go see” activities
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it became clear that the involvement of a local dealer is a very rare occurrence, therefore their
impact is limit on the CVP-process’ performance. The respondents that were interviewed are
visualized in table 4.4.
Table 4.4: Respondents selection

Respondent
6
21
14
15
16
17
7
11
19
5
12

Stakeholder group
Customer Experience Facility
Customer Experience Facility
Customer Visit Center
Customer Visit Center
Customer Visit Center
Customer Visit Center
GSO; Account manager
GSO; Account manager
GSO; Account manager
GSO; Account manager
GSO; BU manager

1
2
4
9
10
20
8
3
13
18
22

GSO; BU manager
GSO; BU specialist
GSO; BU specialist
GSO; Field marketing
GSO; Field marketing
Guidance
Guidance
Local backoffice
Local backoffice
Reference Site Management
Reference Site Management

The aim was to interview 25 respondents consisting of three persons per stakeholder group and
some opinion leaders. Customer experience facilities are the sites that customers can visit minus the
CVC. Like visualized in appendix 2, there are five different categories. Respondents have been
selected from the IRS and the TestBay, since the other three sites are management by CVC
management from which a respondent is already included in the sample. Also only two respondents
were selected from guidance and the local backoffice. After two interviews enough input was
gathered from the guidance group since their involvement in the process is very limited. They are
only involved in phase 6; the actual visit. From the local backoffice group only two respondents were
willing to cooperate. This has a negligible effect on the reliability of the research since overall 22
respondents have been willing to participate which is a relative large sample for semi-structured
interviews. Besides triangulation has been applied which assures that the interviews are not the only
data source within this research.
Surveys
Prior to the interviews all respondents from table 4.4. have received a survey which can be viewed in
appendix 6. The survey was aimed at learning more about the respondents which increases the
effectiveness of the one hour interviews. General questions were stated to learn more about the
level of involvement of the respondent. The most important asset of the survey was question 3
which contained a list of 20 possible activities within the process:
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3. Which actions are performed on your part regarding the customer visits?
Multiple answers are possible
Contacting the potential customer (A)
Informing the customer (B)
Determining if a visit is suitable for the customer (C)
Gathering information from customer on visit expectations (D)
Gathering sales information (E)
Communicating customer’s visit expectations (F)
Contacting CVC to book a visit date (G)
Filling in a VAF (H)
Submitting a VAF (I)
Determining if a visit date is feasible (J)
Recommending a visitor facility (K)
Contacting visitor facility(s) to book a visit date (L)
Contacting visitor facility(s) for visit information disclosure (M)
Compiling a visit program (N)
Informing about the visit program (O)
Visit information disclosure to the customer (P)
Accompany the customer on the visit (Q)
Guide the customer in the visitor facility (R)
Technical information disclosure to the customer (S)
Filling in a visit satisfaction form (T)
Other; (U)
Like mentioned in the previous chapter, go see activities had given rise to the thought that a lot of
activities were not depicted in the process map. The 20 activities that were stated in the survey are
not a solid representation of process map 1.0, but a combination of activities that rose suspicion with
“go see”. Some (G) are not even aloud to occur or restricted to a very specific (L & M). Only 11
respondents filled out a survey, adding up to a response rate of 50%. Results can be witnessed in
table 4.5.
Table 4.5: Survey outcome on Question 3

3
4
5
6
7
8
13
14
15
16
18
Sum
P.1.

A

B

C

D

X
X

X
X

X
X

X

X

X

X
X

X

X
X
X
X
X
X

X

X

E
X
X
X
X
X
X

F
X
X
X
X
X

G
X
X
X
X
X

H
X

I
X

X

X

X

X

X

X

X

X

X
X

A B
6 6
3 3
++ ++

J
X
X
X
X
X
X
X
X

X
C
5
4
+

X
X
D
E
7
8
3
3
++ +++

F
5
3
+

G
6
0
+++

H
4
4
0

I
4
4
0

J
8
5
+

K
X

L
X
X

M

N

X

X

X
X
X
X
X
K
6
6
0

X
X
X
L
5
2
++

X
X
X
X
M
5
3
+

O
X
X
X

P

Q

R

S

X
X

X
X

X

X

X

X

X
X
X
X
X

X
X
X

X
X
X
X

N
5
2
++

O
8
8
0

X
X

X
X
X
X

X

P
3
3
0

Q
6
6
0

T

X

X

R
4
4
0

S
4
5
-

41

T
3
3
0

A cross means that the respondent has indicated that a certain action was performed on his or her
account. The row starting with ‘sum’ is the summary of all crosses per single question. The numbers
in row P.1. indicate the number of people (specified to the 50% response sample) that are allowed to
work on the activity according to process map 1.0. The bottom row is a subtraction from Sum – P.1.,
and indicates the extra amount of people performing an activity. What can be learned from table 4.5.
is that process map 1.0 does not depict the actual situation since in 55% of the asked cases more
people think it is their job to fulfil the activity under review. The most interesting results can be
witnessed for question G, L and M. According to process map 1.0 and CVC management it is only
possible to book a visit date through the VAF, from the survey it can be concluded that there are also
other routes used. When reviewing the occupation of the respondents it can be said that five people
will never request a visit since they are the once planning visits or offering tours. Therefore from the
respondent set six people are left that can request a visit, of them 100% thinks that it is a legitimate
activity to contact the CVC for booking a visit date. To confirm this statement also in the interview
some attention was paid to this phenomena, to make sure that it was actually occurring.
A special attribute of the CVP-process are the good relationships with the sites to which visits are
offered. Hospitals that qualify as an IRS receive a payment for their participation in the process. To
protect the relationship between the CVC as organizer of visits and the IRS there are specific
agreements that guide communications. For example only CVC planning employees or IRS
management are allowed to contact the IRS for a visit date. Question L and M were specifically
targeted at people damaging this agreement. For question L only CVC employees may contact the IRS
or TB for a visit date, results show that 50% of the respondents that request visits for their customers
sees it as an activity of them to contact the visitor facilities. At question M one can see that 33%
regards contacting visitor facilities as a part of their activities within the CVP-process. A striking result
from this analysis can be found in the fact that the stakeholder group ‘ local backoffice’ often
interferes with the process lay out in process map 1.0.
Interviews
As already stated 22 interviews were held with the aim of identifying actual activities within the CVPprocess and ultimately identify the bottlenecks that are perceived within the process (Par. 4.4). The
interviews were structured by asking question per phase of the CVP-process. From operation
management we learned about the different aggregation levels in which a process can be mapped.
The seven phases of the CVP-process can be viewed as a very high aggregation level which is primary
used to describe the function of the process.
1. Requesting a visit
2. Evaluating visit feasibility
3. Compiling the draft program
4. Evaluating the draft program for approval
5. Compiling the final program
6. The visit
7. Follow-up of the visit
All respondents were asked if they recognize this phasing and if it was applicable for their situation.
All respondents but one (#4) acknowledge this phasing, respondent number 4 said that an important
phases was not mentioned. Before one can request a visit there must be a customer that wants to
visit and representatives of the general sales organization must understand consumer preferences in
order to fill out a visit request. This phase can be called; phase 0. For this name is chosen because the
process under review is described as one how aims to organise and execute customer visits. The
constraint of the process is the assumption that enough information is available for filling out a VAF.
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Phase 0 will not be investigated within this research because it lays outside the target area. In order
to not forget the remark of respondent #4 it will be depicted in process map 2.0.
Per phase now the highlights from the interviews will be discussed:
1. Requesting a visit
The most striking outcome on questions about activities in phase one was already visible within the
survey; reservations were made by phone. Stakeholders from the local backoffice(3,13) and the
general sales organization (4,7) stated that they contacted CVC planning in advance to see whether
their desired visit date was still available. Respondents from CVC planning (14,16) also underpinned
the occurrence of reservation made by telephone. Statements underpinning this outcome,
statements can be translated from Dutch;
“The VAF is tremendous work to fill out, I usually first contact XXX at CVC planning to reserve
the date. Then I now that I am not doing work for nothing!” (#13)
“I usually try to agree upon a date with CVC planning before I fill out the VAF, otherwise I will
have to wait a long time for an approval” (#4)
“When a requestor calls to ask for available slots for a NPI visit* I usually fill in its name
immediately. If we know a request is coming it is better to reserve the slot otherwise we have
to disappoint that requestor in a later stage” (#14) *Customer wants to see a New Product
that has been Introduced, usually a long queue for visit slots
2. Evaluating visit feasibility
Activities happing within this phase of the CVP-process seemed to have great resemblance with
process map 1.0. Activities in this phase are primary carried out by one stakeholder; CVC & Reference
site management. Within this phase an evaluation takes place if a requestor has filed an application
to go see one of the 40 IRS hospitals. Reference site management evaluates whether the chosen IRS
hospital is a suitable site for the customer. According to #22 five types of outcomes exist, (there was
time to prepare this calculated estimation in advance):
“For 5% of the visits we need to suggest a total new site, in 19% of the cases we need to
advice in planning for the CVC for example; which other program elements are suitable. In
19% of the cases we review there is no change in the request item but there is contact about
minor items. About 21% of the cases there is contact with the requestor about unclear items
in the request. And in 36% of the case no action is needed.”
Requestors have to hand in their request at least 10 workdays in advance of the visit date. This
because CVC planning needs 10 workdays to prepare a visit program and arrange all program
elements, this is not calculated but an assumption by CVC management in process map 1.0. A
management review point evaluates whether this rule is followed by the applicants.
“CVC planning should indicate when a visit date occurs within 10 workdays from application,
in the past they did not always report all cases exceeding the limit because they had time to
arrange the visit. Now with all pressure of NPI visit, you can see that they cannot handle
additional visits so they tend to escalate more when requestors want to visit on too short
notice.” (#20)
“Within this phase my job is to indicate when a visit is requested within 10 workdays from the
moment a VAF enters (sic. ‘is submitted’). Once in a while a visit will be cancelled or a
requestor should provide an additional visit date but most of the times is labelled as urgent
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and I still have to plan it. Sometimes I wonder if it is still necessary to report those
cases?”(#16)
3. Compiling the draft program
Interviews revealed some interesting activities which were not visible within process map 1.0., but
according are plausible candidates for non-value adding activities. CVC planning uses hard-copy
documentation to plan the different visits, these means that there is an actual inventory on their
desks of VAF’s waiting to be planned.
“When a VAF needs to be planned I first print it out and immediately start making a
document that contains a cover page with all basic information about the requestor.” (#14)
“Each VAF has its own hard-copy folder, all email conversations are stored in this folder.
When there are issues unsolved or waiting for an answer the printed email will be placed
horizontally in the folder. In this way I can easily see if I am waiting for the requestor to
respond. (#16)
“A lot of different forms need to be filled out, we need to update the VAF status tab and fill
out several things in the metingenlijst for statistics. This is a lot of work and it is not very clear
what happens with all this information, why do we need to do that?” (#14)
Another action that was not depicted by the process map 1.0. was the communication between CVC
planning and Reference site management for information. Often CVC planning contact reference site
management for help on planning the visit; like questions on which person to ask for guidance or
what visit combination would be most suitable for the customer.
“Formally there are no actions for me in this phase, informally I receive a lot of e-mails in
which I am copied in or phone calls asking to provide assistance or to provide information for
CVC planning or a requestor . This is very time consuming for me.” (#18)
4. Evaluating the draft program for approval
Interviews revealed that there are two types of approach, those that evaluate the program and those
that do not. The main missing element in process map 1.0, is the acknowledgement that sometimes
programs need to be altered and re-work occurs e.g. a loop needs to be made that allows to move in
a reverse direction.
“I have learned in practise how important it is to review the draft program clearly. Not that
CVC planning makes that much mistakes but it is important to review if a qualitative strong
visit is offered to the client and if elements are supporting the quality of the visit. When a
program is so full of presentations and demonstrations on a day that the customer also has
to fly in, it will not be a qualitative visit for him. Therefore I always review the draft program
carefully because I now its merits will pay off by not having last minute changes to the final
program, because then everything is much more difficult to change. I am aware I am one of
the few who do this!” (#19)
“If it is an important visit I try to check the draft program but you have to understand that I
am very busy and sometimes I just do not have the time to check it. Later you also get a final
program, that one I always check for any inconsistencies in time frames or information about
the customers. (#11)
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5. Compiling the final program
Compiling the final program consist of actions only performed by the receptionists of CVC planning.
New activities that were derived from the interviews were the fact that receptionist check the whole
program before making it final e.g. are elements indeed booked? And they have to make a daily
overview in order that management knows which visits are planned for that day and which
customers can be seen in the hallways of the CVC.
“I have to make sure that all program elements are booked. I check whether hotels are
booked and if customers are registered for lunch. This is the final check before a program
goes out. I try to do this for all programs but sometimes it is too busy and I cannot check
every detail of the program. I know that the requestor has to review it also, which is good for
me because then I know if it is really correct but for 1 out of 5 final programs I need to make
changes again.” (#15)
6. The visit
The actual customer visit could be viewed as a process as such. For the CVP-process at this point the
recipients are benefitting its function. Of course the performance of the process is for a part
determined by the quality of the visit, but it can better be seen as a constraint. When optimizing the
process its quality must remain the same and preferably increase. The difficult element of doing the
interviews was that respondents from the stakeholder group possibly would have a lot more to say
about the visit and their actions than necessary. Luckily most respondents picked this up perfectly
and as a result no new process elements were mentioned. Note, that they did mention some
bottlenecks which means that this question from the interview indeed was relevant for the research.
7. Follow-up of the visit
The follow-up of the visit consist for the most part of sending out satisfaction forms and updating
statistics. One new element came forth from the interviews namely actually doing something with
the feedback.
“I actively check the NPS scores we received on the IRS hospital visits, when a score is lower
than a seven we immediately check with the sales representative for feedback. When an IRS
hospital is a new partner or offers NPI visits I always check with the sales representative for
informal feedback. The key is to ask the right questions about what could be improved.
Together with my colleague, we develop a corrective action which could be immediately or a
short term action point and in some occasions a long term improvement topic” (#18)
All new insights have let to the renewed process map depicting the IST situation of the CVP-process.
In this map activities are depicted per stakeholder group and for each activity an input and desired
outcome is given. Appendix 7 depicts the visual representation of this map.
This section provides the analysis that has led to the IST situation of the process. Striking outcomes
can be found in the fact that a lot of requestors of a visit first contact the CVC by phone to reserve
dates. It also became visible that CVC planning has to do a lot of administrative activities. And that
VAF’s are being handled hard-copy which means that there are piles of inventory on the desks of
planning employees and loads of information to oversee. So far we have learned what the IST
situation is, the next step will be to define what the bottlenecks are that are occurring within this
process e.g. problem identification.
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5. Results
This chapter will reveal the bottlenecks within the CVP-process e.g. problem identification phase of
the intervention cycle. First in section 5.1 bottlenecks will be analysed using data from the
interviews. Then in section 5.2 statistical data will be used to identify the value stream of the CVPprocess. Section 5.3 will consists of the possible bottleneck generation and 5.4. consists of the Causeand-Effect analysis e.g. diagnose phase of the intervention cycle. With these sections the third and
fourth research question will be answered;
What are the bottlenecks that can be defined within the CVP-process and what is their root cause?
Which three root causes should be selected for improvement?
Finally in section 5.5 solutions will be selected for improving the three key identified root causes e.g.
identification & design phase of the intervention cycle. Answering the fifth research question of this
project:
What are the opportunities for improvement that can be defined for the selected bottlenecks of the
CVP-process?

5.1. Bottlenecks from the interviews
In the interviews also question were asked about the bottlenecks that respondents perceive. In table
5.1. bottlenecks are displayed that were mentioned by more than 2 people or bottlenecks that are
likely to occur according to lean management implications.
Table 5.1: Bottlenecks mentioned per respondent
Bottlenecks

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Capacity TB
Capacity for NPI visits
Responsiveness of requestor
Capacity IRS hospitals
Slots are already taken
Number of information overviews
Backoffice interference
Administrative activities
Communication of changes
Process knowledge of requestor
Misconception role CVC planning
Too many contacts persons per visit
VAF is filled out wrong
Misperceived customer desires
VAF is incomplete
No formal check on VAF Quality
Urgency is not communicated
Visit classification
Phase 0; crucial details are arranged before VAF
Mindset customer=king
Inconvenient business hours
No possibility to take an option
No clear overview of visit possibilities
No corrective actions when process compliance is low
No uniformed communication materials

Respondents
14,10
2,4,19
3,13,14,15,16
2,3,5,10,19
2,3,4,5,7,8,10,11,14,16,19
14, 15, 17
12,16,18
14,15,16
18,22
14,18
16,18
11,12,14,18
14,16,17,18,22
14,15,16,17,18
14,15,16,17,18,22
18
14
16,18
4,22
17,22
1,11
5,7,11
1,4,5,7
14,16,18,22
3,8,9,18,19
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26
27
28
29
30
31
32
33
34
35

Agreement with IRS on visit dates
Pressure due to growing hard-copy inventory
IT tools are user unfriendly
VAF too detailed/difficult
Feedback
Demanding requestor
VAF is time consuming activity
Many points of managerial review
Changes after final program
Draft program review

3
18,22
5,11
7,13
1,4,6
13,14,15,16,17
3,4,7,8,10,11,13
14,16,17
14,15,16
5,7,10,11

For bottleneck (16) literature on lean management suggest that one should focus whether
documents convey the necessary information in a complete format that is easily understood by all
stakeholders. Bottleneck (17) focuses on the theoretical statement that tactical customer services
are often faced with a lacking motivation for urgency. Bottleneck (26) focuses also on the fact that
information materials should contain the necessary information and be easily understood. Like an
interested reader could have noticed, there are solid relations with the IRS hospitals and there is an
agreement with those hospitals about the suitable visit dates. Therefore respondent #3 is not aware
of this regulation and therefore underpins the importance of easy and accessible information.
Applied categories of ‘service wastes’
The 35 bottlenecks can be tabulated into the categories of wastes for service systems. The seven
waste categories emerged from a tabulation within a meta-analysis of 61 internal service systems but
where alphabetically numbered in no particular order. Applying the categories of waste for
classifying the type of bottlenecks within the CVP-process provided an order to the categories:
G. Processing inefficiencies
29%
B. Mistakes
20%
F. Resource inefficiencies
20%
A. Delays
14%
C. Reviews
9%
E. Duplication
9%
D. Movements
0%
From this calculation it can be derived that processing inefficiencies, mistakes and resource
inefficiencies are the most occurring bottlenecks for the tactical customer service under review.
The aim of this research project is to identify bottlenecks, find their root cause and optimize the CVPprocess by providing recommendations for improvement. Consequently with only a summary of
bottlenecks nothing can be done. The most striking observation during the part of the interviews on
bottlenecks was that hardly any respondent ever addressed one of its own activities as a bottleneck.
Of course this is very human but also hardly any respondent addressed its peers in the stakeholder
group as performing any bottleneck causing activity. Exceptions were found (#12,18,19) but in
general the blame was pointing in all other directions but themselves.
This is a difficult point because in the literature study it was said that one needs to investigate all
aggregation strata till one is satisfying, see figure 2.5. The results from the interview are not
satisfying since they do not offer a general area of improvement. Indeed they are relatively
standalone bottlenecks that do not say anything about the performance of the CVP-process.
Therefore bottlenecks should be analysed with statistical data analysis.
This section has revealed the bottlenecks that could be derived from the interviews. Shortcomings of
the interviews were that respondents often blamed other stakeholder groups which in practise means
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that it is very difficult to identify one area of improvement that could increase overall process
performance. The next step is therefore to analyse the performance of the IST situation and see which
bottlenecks can be found through data analysis.

5.2. Bottlenecks from statistical data analysis
After a previous improvement project of CVC and IRS management the decision was made to create
a database that contains all kinds of information per visit. Information includes the planner who
works on the account, the requested items, but also detailed information about timelines. This
database called metingenlijst allowed for sampling a dataset that contained all visits from the year
2010 and the first quarter of 2011. For this combination was chosen because management had
suspicions that performance in 2011 was different from performance in 2010 because of new
product introduction. Both visit numbers were already displayed in paragraph 4.1.1 summing up to a
total of 536 visits.
Unfortunately not all calculation suggested by value stream mapping could be done with this
database. The reason can be found in the fact that the measurements in the metingenlijst were not
detailed enough. In larger research project one could have chosen to observe activities for over a
period of time but due to the high variation in tasks, typical for tactical customer services, and the
fact that activities are not performed on a central geographical location this was not possible within
the given time period.
In consultation with a Blackbelt the strategy was adjusted to a higher aggregation level. Calculation
are done on lead time and cycle time. According to value stream mapping one should select a
number of process blocks that represent a number of similar activities, or at least contributing to the
same goal. Luckily this research project already used such a representation when interviewing along
the seven phases of the CVP-process. Accordingly the very simple process representation of figure
5.1. emerged. Note that the follow-up of the visit (phase 7) could not be measured since there were
no records about these activities in the 27 columns of the metingenlijst. Also compiling a draft
program (phase 3) and evaluating a draft program (phase 4) are summed together under the
planning period block. This because there was no data available on when a draft program was send
out to the customer.

Figure 5.2. consists of five process blocks; Applying for a visit by submitting a VAF, Managerial
assessment on visit suitability and the 10 workdays in advance rule. The planning period consists of
all activities that evolve around compiling and evaluating a draft program. It starts from the moment
a confirmation is send to the requestor that the visit will be planned and ends with an approval of
the requestor on the draft program. The reception period comprises all activities from the
receptionist of the CVC, it starts with checking all program elements and ends with issuing a final visit
program.
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A.
B.
C.
D.
E.
F.
G.

Assessment time; time necessary to assess the incoming VAF’s
Planning period; time necessary to compile and evaluate a draft program
Reception period; time necessary to compile and issue a final program
IRS response time; time necessary for a IRS hospital to approve a visit date
Start planning; wait time before planning starts making visit reservations
Planning lead time; total time it takes to plan a visit
Service lead time; time it takes from the moment a VAF is inclined till the visit date

Before calculating performances on A till G some general remarks must be made about the
metingenlijst.
 Before using the dataset of 536 VAF’s, research was done to underpin that all visits actually
occurred. After research 485 VAF’s were left in the sample which contained correct data for
the statistical analysis.
 A lot of rows were incomplete which complicated some calculations therefore the actual
number of VAF’s used to calculate a performance time is always indicated.
 Some data entries rose the suspicion to be incorrect, at those circumstances all hard-copy
logs about the visit were consulted to correct the entry. When no satisfying answer was
found the total entry was removed from the dataset. This occurred in 13 occasions.
Table 5.2: Calculations on lead and cycle time

Assessment time (A)
Planning period (B)
Reception period (C)
IRS response time (D)
Start planning (E)
Planning lead time (F)
Service lead time (G)
Planning minutes

N
69
439
422
186
454
453
473
473

σ
1.32
16.70
2.35
2.64
4.23
14.46
16.97
85.28

X measured in workdays
0.35
15.11
0.95
2.00
1.84
17.21
21.18
79.45

Figure 5.3. visualizes the calculated CVP-process. An remarkable point of the CVP-process is the fact
that managerial review has such a low average. Literature is full of authors stating that managerial
review points cost time and delay a process. Mathieu (2001) even defined a special waste category
for such processes called “reviews”. Here literature can learn from the case study the CVP-process
since managerial review processes are highly efficient by taking place at an average duration of 0.35
workday.
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Standalone these numbers don’t say anything. One has to see them in perspective to the
performance metrics of the process. For this process KPI’s exist which are visualized in table 5.3. Also
the performance on the metrics is indicated in the last column. Combining the current performance
of the IST situation to the metrics that shape the process will give an indication of where one can find
bottlenecks. Remember, in literature it was said that one needs to investigate aggregation strata
when there is an urge (In ‘t Veld et al, 2007). When a certain lead or cycle time complies with its KPI
there is no urge and the change for big bottlenecks within that process block is limited.
Table 5.3: Performance on KPI and unofficial measurements

KPI’s and Measures
IRS Assessment (KPI)
Start planning
IRS response time (KPI)
Reception period (KPI)
Final program out
Planning time

Value
2 Workdays
3 Workdays
3 Workdays
1 Workdays
3 Workdays before visit
10 Workdays

Compliance
95%
82%
80%
85%
60%
41%

When analysing table 5.3. one can immediately see that there are two out layers. Final program is
out 3 workdays before the visit in 60% of the time. This is not a high compliance on the metric but it
cannot be called a major fail. In contrast, a major fail can be found with the last metric, the planning
time that should occur within 10 workdays. In 59% of the visits planning takes over 10 workdays,
adding up to an average of 17.2 workdays. Why? When one takes a closer look on table 5.3 one can
learn that the actual planning activities take about 80 minutes. This means that one average less than
1% of the planning lead time is spent on the actual planning of a visit.
Since the planning lead time is the only calculation that does not provides a satisfying answer
another aggregation strata should be sought. Unfortunately no calculations can be done on the next
level. Simply because no data could be derived on such a detailed level, you can’t expect planning
employees to collect data about all their activities within the 17 days of waiting. Therefore another
means should be applied to derive more insights about the possible causes for such a high lead time.
In the theory Root Cause Analysis (RCA) has been introduced as a method to find possible causes (par.
2.4).
This section revealed that most of service lead time of the process can be contributed to the long
planning lead time of 17.2 workdays of which only 1% can be contributed to planning activities of CVC
planning. All other lead times that could be calculated comply with their metrics and therefore no
urge exists to enter another black box. For the PLT this urge does exist therefore the first step of RCA
will be taken in the next section; possible bottleneck analysis.

5.3. Possible bottleneck analysis
An important feature of RCA is the possible bottleneck analysis (Fagerhaug, 2000 p.22). Therefore in
this section first Stability and Capability of the planning lead time must be analysed. Both charts are
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an application of Lean Six Sigma methodology, and provide the researcher insight in the functioning
of a process. Stability can be referred to as a statistical analysis of the “steady-state” from In ‘t Veld
et al. (2007). It evaluates whether performance from one period in time is comparable to another
randomly selected period in the dataset. When a process is not stable it is very difficult to draw
conclusions on its bottlenecks and their root causes because one does not know whether it is an
continuous reoccurring effect. Capability tells about the reliability of the product, when a process is
not capable of performing what it states to do it will decrease the level of dependability and
maintaining status resulting in lower levels of perceived Quality (SERVQUAL; Kotler and Keller, 2006).
Stability chart

From figure 5.4. it can be derived that the planning lead time (PLT) is a pretty stable metric e.g. it is in
its Steady-State. Performance is measured based on 453 VAF’s with ‘start planning’ dates ranging
from December 2009 to march 2011. Important to mention is that from the 17 of February 2011
planning lead times seem to decrease slightly. But one should hold in mind that only VAF’s were used
of which the visit has occurred yet. Knowing that it is logical that lead times decrease slightly because
visit with enormous lead times are not executed yet. From the figure it can be learned that the Upper
Control Limit (UCL) is 54.4. Consequently the process shows extreme high variation in PLT between
visits, but since the process can be called stable this variation is present all the year around. How
high this variation is becomes visible when calculating the moving average of 14.0, with an UCL of
45.7.
Capability chart
Figure 5.5. shows the capability of the planning lead time as calculated over 453 VAF’s. The Upper
Specification Limit (USL) is set as a PLT of 10 workdays, since CVC management communicates to
requestor that the planning department needs that amount of these to organise one visit. This chart
shows that the PLT of the CVP-process is not
capable, since most of the graph is displayed
after the USL. A result that could be
witnessed earlier from the KPI metric
performance calculations but is visualized
better in this figure. In the benchmark it
became clear that tactical customer services
are faced with high levels of customization.
Due to this characteristic the CVP-process
offers a lot of different sites that can be
visited by the clients. Sometimes customers
only come to the CVC showroom but in
other occasions they want to visit multiple
site in a three day visit. Besides the high
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variations in visit request a certain level of complexity exists, when offering 59 different sites to visit,
programs are hardly ever the same.
Complexity of the visit
The first logical step to analysis is whether the visit complexity has any influence on the high planning
lead times, figure 5.6 provides a boxplot of this analysis. Using a one-way ANOVA test it can be said
that there is a statistical difference within the PLT’s per visit type:
CVC
CVC + IRS
CVC + TB
CVC + TB + IRS
IRS
IRS + TB
TB
(σ= 14.1)

12.9 Workdays
24.2 Workdays
17.2 Workdays
19.6 Workdays
19.4 Workdays
23.0 Workdays
15.0 Workdays

Visits to the CVC have a significant lower PLT of
12.9 workdays. An explanation can be found in
the fact that a showroom tour is much easier to
book then the two other program elements. It is
good to know that the complexity of the visit is
influencing the planning lead time of the CVPprocess. Normally this would be a sign to enter a new aggregation strata because the outcome
received ask for more investigation. Unfortunately the high diversity in visit combinations is a key
element of the tactical customer services and therefore the CVP-process. Through the benchmark we
have learned that the Philips Healthcare is uniquely positioned within the tactical customer services
because they offer visits to reference sites. Therefore the outcome that visits planned to the CVC
showroom are easier and take less time than their unique element is something that cannot be
changed. One needs to evaluate if there are other areas that could be the cause for the high lead
times.
Employee performance
Another area for a possible cause is the performance per employee. Earlier it has been indicated that
the average PLT is 17.2 workdays and of that only >1% (73 minutes) is used effectively to plan a visit.
Other activities within the 17.2 days consist for the most of time waiting for responses and time
dedicated to administrative chores like printing and statistics. Interesting to know is whether
employee performance is of any influence on the high lead times. There is no record about how
many visits a planner should handle on a certain amount of time e.g. what individual performance
should be. Therefore it is not possible to do an analysis on metric performance like done for the
several KPI’s. What can be done is analyse if there is any difference between planning employees
that have worked on the visits within the dataset. If there is a statistical difference there is an urge to
dig deeper.
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From figure 5.7 it can be derived that there is no
statistical difference in planning performance
between current planners A and B. An one-way
ANOVA provided the following means:
A
B
X
Z

15.2
17.0
20.6
20.7

(σ= 14.4)

To support the view that the process in its
steady-state, one can see that performance of
previous planners X and Z is comparable to A
and B. Accordingly, there is no motivation to
look closer to the performance of employees since this is similar. Remember that similarity does not
say anything about how good or bad their performance is. The quality of their performance will not
be reviewed further since there is no urge to do so and ultimately it is not very likely that one person
is the bottleneck of a very complex process.
All elements of the CVP process that could be calculated are done. The next step is to do a root cause
analysis for digging deeper in the bottleneck of a high planning lead time.
The planning lead time of the process can be called stable e.g. it is in its Steady-state. Unfortunately
the process itself is not capable which eventually will lead to lower quality realized for its recipients.
Causes for this high lead time cannot be subscribed to the performance of the employees. The
complex level of the visits does contribute to the PLT in some way but cannot be called the main cause
of the problem since it is also a key element of its strategy. Therefore, the next step is to evaluate the
possible causes that could lead to this high planning lead time, but calculation cannot contribute to
this investigation. Therefore root cause analysis will be used.

5.4. Cause and Effect analysis
For the cause and effect analysis the theory concept of Anderson and Fagerhaug (2000) will be
applied. Their approach to making a C&E diagram (CED) entails selecting one problem for which root
causes need to be identified, create a fishbone diagram and identify possible causes for the problem
under review which are placed at the bones of the fish.
Due to the complexity of the CVP-process the CED had to be made in collaboration with the
stakeholders involved. This matched perfectly with lean implications suggesting that any
improvement effort created without cross-disciplinary team creation will be not effective at end.
Evidently, a team was created consisting of 7 people:
 CVC manager (1)
 IRS manager and assistant (2)
 CVC planner A & B (2)
 Lean Six Sigma Blackbelt (1)
 Research intern (1)
All team members came together for a ‘Fishbone-workshop’ at the 23rd of May 2011. The problem
under review placed at the head of the fish was; High Planning Lead times. The meeting consisted of
two main parts;
1. All team members received a block of post-its and approximately 45 minutes to generate
possible causes for the problem under review.
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2. Then each member had to place their notes on the fishbone and explain each of the causes
they had identified. The main purpose of explaining their own notes was to create awareness
about all the different causes that are perceived by the team. An important feature was that
others could ask for more details but were not allowed to attack the opinion since nobody
knew what the real causes are yet.
5.4.1. Potential root causes
The digital result of the fishbone workshop can be witnessed in figure 5.8 on page 55, the hard-copy
result can be witnessed in appendix 8. At this moment no conclusions can be made based on the
potential causes, indeed there is no (scientific) evidence that these causes are indeed the root causes
of the high lead times. Before the potential causes will be verified first some statements can be made
based on the fishbone workshop.


Management identified about 65% of the causes on the fishbone. A possible reason can be
found in the fact that mentioned was much more involved in the research trajectory. They
also benefited from “go see” the past months, and results on the performance of the CVPprocess triggered them to think ahead.



A lot of the bottlenecks mentioned in the interviews (Table 5.1, p. 47) are visualized in the
potential cause analysis of figure 4.10. This is a very positive development since the
bottlenecks were first not part of a group and therefore very difficult to target. Now it
became visible that those perceived bottlenecks can be the potential root causes of the high
lead times. Reflecting this on what was learned in literature – bottlenecks are more visible
than root causes - it can be called at least remarkable that in this case study results prove to
be the other way around. An explanation can be found in the fact that before the start of this
research project little was done with the data from the metingenlijst. Also a previous
improvement project was aimed at ‘educating requestors’ which enforces an opinion to look
for problems external to your own activities. What can be learned from this result is that the
relation between bottlenecks and root causes is not always as clear cut as assumed in the
literature study.
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5.4.1. Verified root causes
Currently, no conclusions can be drawn on the fishbone of figure 5.8. The potential root causes need
to be verified to assure that they actually are causing the bottleneck under review. Lean six sigma
methodology offers a solid approach for verifying these root causes (Woldberg, 2011). From the
original dataset of 485 VAF’s a smaller representation should be made complying to the following to
constraints:
 A reliable dataset containing at least 100 single entries
 A valid dataset containing entries that are confronted with the problem under review
Therefore a new dataset has emerged from the original set containing 106 VAF’s that had a planning
lead time exceeding 10 workdays. For 106 VAF’s was chosen because results from the last two
quarters were used. For the validity it is no problem that only Q4 2010 and Q1 2011 are used since
the process is in its steady-state, and therefore results from all quarters are comparable.
The fishbone in figure 5.8 consists of three different aggregation levels.
1. Bone categories;
People, Process, Materials, VAF, Requestor and Environment
2. Branches;
VAF: Design, Details required, User unfriendly etc.
3. Sub branches;
Process: Managerial reviews: >10 till visit, IRS suitability, NPI visits
For the verified root cause analysis only the first two aggregation levels will be displayed. The third
aggregation level is often used to provide more detail to the branch cause. The next step is to see for
RCA aggregation level one which of the bone categories occur in most of the cases of the new
dataset. One has to check for all 106 VAF’s what the reason was for existence of the bottleneck. As a
result figure 5.9. could be graphed.

The displayed figure shows that 57% of the VAF’s with a lead time longer than 10 workdays is caused
by a process deficiencies. One can also see that the Requestor is responsible for 33% of the high lead
times. This is a nice result since the benchmark has learned that problems with the requestor are
difficult to tackle due to the high level of customization of tactical service processes. Because of
limiting time and resources to target all root causes one should select the root cause with the highest
percentage to target. Of course only ‘process causes’ do not provide an area for improvement.
Therefore an additional aggregation level should be entered to reveal the root causes underneath.
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Figure 5.10. displays the percentages for which the branches are responsible for causing the high
planning lead times. If one had all the time of the world preferably all root causes should be targeted.
But in order to success-fully succeed in any optimization project one should select a specific area to
target. As an change manager you would like to target those root causes that have the biggest
chance of realizing your improvement objectives. Therefore one should select the three key root
causes with the highest percentage for explaining the problem under review.

Workload is oriented at the visit date
This means that when a VAF is received planning does not always start immediately. Due to the high
number of visits employees work with an inventory system that pile visits according to their visit date.
The result is that VAF’s can lay a very long time waiting on the pile. The disadvantage of such a
system is that requestor does not know the status of the visit and tries to contact the CVC for
information. It also occurs that sites are not reserved for a client that applies one or two months in
advance but immediately stored in ‘inventory’. With a result that its preferred visit date is given away
to someone else who comes in later but then still is more urgent. In this way you are punishing the
requestors that try to aid in the process positively, this disturbs the relationship.
Also, when working according to a “plan-do” principle you are creating stress on the long term. Plan
means it is important but not now, Do means that it is important and also has to occur now. As could
be witnessed in figure 4.6 there is a gradual course within the income of visits. This means that there
are periods when its busy, and periods when less requests are coming in. When all requests are
shunt to the ‘do’ category there will be a point that you are overwhelmed by all the VAF’s that need
to be done. Such an event could be witnessed in 2011 Q1 management and employees complaint
about the tremendous pressure of the large amounts of visits they were handling. When comparing
Q1 2010 with Q2 only a slight increase of 7,5% additional visits could be witnessed. The reason for
the pressure was the fact that planning employees deliberately postponed working on accounts till a
point that they became urgent, which can explain the pressure perceived.
Fragmentation of work
A lot of time can be called non-value adding because of the fact that work cannot be done at one
time. There is a lot of communication throughout the process which causes wait and response time.
When working on a VAF that is in planning an employee has to read into the subject again and again.
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One can argue that this is a given fact but the CVP-process deliberately contributes to this approach.
Responsibilities within the planning team are divided up into very small pieces, which ensures that
work has to go through many hands. Also a lot of work is done hard copy which encompasses that a
lot of printing has to occur and time is lost through administrative chores.
Escalation process compliance
An escalation process is an action that should be put to work when something goes not as agreed
upon. Escalation processes are a root cause of high wait times in the lead time because employees
do not use them correctly or not at all. For example, an IRS hospital is not responding but an
employee fails to inform IRS management about this. This is a problem because a lot of time is
wasted waiting while management interference could have gathered a reaction more promptly.
This section revealed that the bottlenecks perceived within a tactical customer service can be made
concrete through a RCA. First all potential root causes are determined and next all root causes are
verified within a specific data sample containing cases for which the bottleneck applied. This section
learned that causes in the process category are for 57% responsible for explaining high PLT’s. Entering
another aggregation strata identified three key root causes as; workload orientation, fragmentation
of work and escalation process compliance. Together responsible for 49% of the high PLT’s of the
process under review. The last step is to formulate recommendations for targeting the three key
identified root causes.
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5.5. Solution recommendations
Research has learned so far what the bottlenecks are of the CVP-process and revealed one dominant
bottleneck; Planning Lead Time. Root causes have been identified and verified with a dataset.
Eventually three root causes have been selected for improvement strategies. This section will
formulate recommendations for improving the CVP-process by targeting three key identified root
causes. It is important to set recommendations and managerial implications apart. As explained by
the intervention cycle the phases ‘intervention’ and ‘evaluation of the interventions’ are not included
within this research project. Therefore recommendations are done on what should change and which
solutions are applicable according to lean methodology. The actual interventions that will be applied
are a matter of managerial decision making and will continue on the solution selection part of this
research.
The future state has been created throughout a team effort as suggested by Roother and Shook
(2003). A meeting was held to brainstorm about potential improvement efforts. Within this meeting
ideas derived from literature, benchmarking and interviewing were intertwined by the research
intern. The future state will be discussed using the six questions for future state mapping.
1. What does the customer really need?
The customer needs a CVP-process that is reliable over different time horizons, which facilitates an
efficient and effective process to support the customer visits. Now the process is not reliable because
it is not capable of performing within its own metrics (SERVQUAL). The way of working within the
process contributes to the possibility of making mistakes. There is no central overview which
combines all different sources of information, not for the requestor nor the planning department.
2. What should be monitored?
The process under review in this case study is a rather small process when placing it in the context of
Philips Healthcare. But regardless of its size a lot of information about the process is captured. The
downside of this bunk of information is that it is only used for statistics every quarter of the year.
And for these statistics only 25% of all captured data is necessary. The calculated outcomes of this
improvement project could have been revealed without a research intern when the data was more
accessible and reviewed in an effective manner. Therefore management should only monitor on
those data that is actually necessary for managerial control, and of course statistics. There is a simple
terminology for those type of data namely; Key Performance Indicators (KPI’s). Those metrics
indicate the main elements that are important for performance review. Therefore one should only
measure data on the KPI’s that are set for the CVP-process
3. How can workflow be increased?
The workflow can be increased if people start working digitally. The printing and hard copy handling
of information is a pure non-value adding time activity. It also increases the rate of mistakes because
the possibility increases that people are working with documents from different sources. Therefore
lean administration should be applied; which consists of preferably eliminating (otherwise minimizing)
the amount of hard-copy working and minimizing the number of lists and charts that have to be filled
out per lead by the planning department.
4. How will work be controlled between interruptions
This question is too detailed to answer at this stage of the improvement project; this is a typical
example of managerial implications.
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5. How will workload be balanced?
About 26% of the long planning lead time is caused by the way the workload is spread in the process.
The future state should encompass the ability to balance workload more equally and provide
requesters earlier in the process with a final program instead of 3 days before the visit date. A tool
that could aid in such a new process design is; First-In-First-Out (FIFO).
FIFO will mean for the CVP-process that visit applications are handled from the start and will be
finished within the planning lead time as regulated by KPI’s. Figure 5.11. shows what the impact
would have been if FIFO had been applied on the dataset of 485 VAF’s used for statistical data
analysis.

From this figure it can be learned that in non-demanding periods such as March 2010 and December
2010 the work approach of the planning team is already similar to FIFO. But in peak periods like May
2010, October 2010 and February 2011 working FIFO would provide a much more balanced workflow.
According to Kotler and Keller (2006), due to the perishability of a service it is hard to regulate
demand and supply but one could advantage when employing peak-time efficiency through
developing routines with essential tasks.
6. What process improvements will be necessary to achieve this future state?
(1)There should be a FIFO process orientation which means that planning is started immediately at
request inclination. With such an orientation the workload will be balanced and can be brought back
up to 50% of the current workload.
(2)This new process should be controlled by KPI’s and encompass a planning time of 10 workdays as
visualized in table 5.4. When a process is steered and monitored by KPI’s it is much easier to draw
conclusions on the performance. Now a research project of 8 months was necessary to gather data
that provided the insights for a change strategy. When the process is controlled with KPI’s it will be
easier to evaluate performance.
A KPI is set on a 10 workday Planning Lead Time (PLT), resulting from the agreements made with
stakeholders about their response times. For example IRS hospitals have a contractually mandated 3
days response time; therefore the planning department has to wait 3 days between option
confirmation and basic program release. According to Lean principles improvement projects should
move gradually from on aggregation strata to the next. A PLT of 10 workdays is an achievable
objective, when the process has a compliance rate of 95% another improvement project can be
started to achieve an even sharper PLT.
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Table 5.4: The new planning process

Approver time*

Approval by country in 2 workdays

Day -4

IRS assessment*

Approval for visit to/choice of IRS in 2 workdays after approval

Day -2

Start planning

Day 0

Option confirmation

Confirm option to requestor;
visit reservations are made within 2 workdays after start planning

Day 2

IRS response time*

IRS have to confirm or decline visit option in 3 workdays

Basic program

Visit date confirmation incl. basic program within 3 workdays after
option confirmation

Day 5

Requestor approval

Requestor has to approve the basic program in 3 workdays

Day 8

Final program

A final program has to be out in 2 workdays after requestor approval

End planning
*Optional process elements

Day 10

(3) A lean administration should remove a lot of redundant activities. When the process is steered
with KPI’s it will only be necessary to measure on these KPI’s. Therefore 15 columns can be removed
from the metinglijst which means less administrative chores for the planning department. Also hardcopy printing needs to be eliminated. This is a wasteful activity in several ways because it costs a lot
of time to print and organize the inventory of VAF’s on the desks of the planning employees. A lot of
paper is wasted because everything is printed on a single paper side (‘for the ease of reading’). But
also information is wasted because the planner has to manual update her inventory. When planning
would work digitally one is assured that information is up to date and all planning employees work
with the same source of information.
(4)Renew work instructions and make sure roles are differentiated and responsibilities
communicated throughout the process. A newly introduced slogan by CEO Frans van Houten is “take
ownership”, meaning that employees should actively engage in (improvement) projects and take
responsibility for the outcomes. To be able to take ownership one should know what his or her
specific responsibilities are. Throughout this research I learned that a lot of stakeholders confuse
their responsibilities within the process with those of others. An explanation can be found in the
rather individual approach of the different stakeholder groups. To create a smooth process flow it is
important that roles are differentiated and employees & stakeholders are educated about their
responsibilities through clear and open communication. Only then taking ownership will add an
additional dimension to the performance of the process.
Another argument to renew work instructions is because of the root cause ‘escalation processes’. It
is not clear for employees when someone should perform a certain action; e.g. like escalating about a
requestor who is not following the normal process flow. It is important to include specific guidelines
like when, who, what, how in the renewed instructions. F.E. when should something be escalated,
how should an escalation be made and who is responsible for the intervention? Preparing service
blueprints is an essential approach according to Kotler and Keller (2006) for dealing with the
heterogeneity of services (e.g. not being able to standardize actions).
(5) Establish one communication. From the bottleneck analysis it already was learned that there are
too many overviews and points where information can be drawn from. According to the SERVQUAL
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attributes, tangibles are for a fifth responsible for delivering quality through service systems.
Appealing and professional materials have to be associated with the service. ‘One communication’
focuses on the uniformity of a message, like Roother and shook (2006) underpin; make sure that
your information carriers convey the necessary information. Improvement efforts should be targeted
at external parties in a way that they can better understand information and find it. Efforts should
also be aimed internally trying to establish routines with communication tasks as stated by Kotler and
Keller (2006).
(6) Create a digital process overview; to be able to apply interventions at any time it is extremely
important to have a solid overview about the process and its performance. Interventions can be
arranging peak-time employee efficiency through a hire-in at the moment when it is exactly needed
or acting more adequate when an application is lagging behind. A common phrase is “measuring is
knowing” but for the CVP-process this does not account because the measured items are visualized
at times a year when intervention is not possible any more.
(7) The ideal future state should encompass the harmonization of data, meaning that data entered in
the VAF can be digitally transferred to administrational purposes and process overviews. Now there
is a lot of manual labor necessary to transmit data from the VAF to for example a draft program lay
out. While in fact those programs have a similar outlay every lead. Efficiencies can be encountered
when those manual tasks decrease, consequently the number of mistakes will also decrease.
Eventually, the number of tasks will decrease and employees are able to operate more VAF’s at the
time, which enables the growth for customer visits.
(8) Cultural aspects are one of the most important topics of any service oriented system. Tactical
customer service’s performance is strongly affected by the role employees and other stakeholders
have within the system. At the moment employees are very protective about their role within the
process which is a positive feature since they care deeply about their tasks. The downside of this
protective role results in less cohesion between activities and no shared responsibility for the overall
offered service.
Culture could be improved to a point where there is a shared responsibility and levels of
individualism are decreased. Such a point can be reached through eliminating employee hierarchy in
tasks (‘ X books hotels’, ‘ Y deals with VIP clients’, ‘ Z prints programs’ etc.), engaging in cross
disciplinary team meetings were successes can be shared and contributing to an enhanced
understanding of other stakeholder groups and their activities.
Now there is a shortage in knowledge about the role of other stakeholder groups and the tasks they
perform inside and more important outside the CVP process. Resulting in a lack of understanding and
often irritation when an actor of another stakeholder group does not comply with the desired
behavior set by the group under review. Great advantages can be obtained when
compartmentalization is decreased through improving the levels of cross functionary communication
and collaboration.
(9) Through the solution topics introduced above the CVP-process can be optimized. Why these
improvements are necessary for a tactical customer service has been discussed thoroughly. But when
entering a lower aggregation strata and viewing this question in the light of the sales organization an
answer is more difficult to formulate. The CVP-process is said to be an effective sales tool based on a
sales study on brand performance within Philips Healthcare but little is known about the
effectiveness measured in basal sales outputs. It would be interesting to measure the performance of
the CVP-process based on actual sales, then one knows the real effectiveness of the tool. When
knowing the real effectiveness of a sales tool on can dose investments in i.a.; clients, IRS hospitals,
resources and improvement projects appropriately and therefore more efficient.
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6. Conclusion
In this chapter the central research question that has been raised in section 1.2. will be addressed.
This question was formulated accordingly:
How can the Customer Visit Planning process be optimized in a way that bottlenecks are identified
and recommendations are provided for improving the three key identified root causes with a high
percentage of non-value adding in the process?
The CVP process is an internal system that offers a customer service before the point of sale for
tactical reasons. Literature revealed insights for optimizing internal service systems through a
combination of the ‘system approach’ for investigation and process mapping. Here one will
investigate the aggregation strata of any system step-by-step as if they are all black-boxes. One will
only look further if there is an urge to enter a more detailed level e.g. there is a plausible reason that
an error may exist within the black-box under review.
From literature it can be concluded that internal service systems are characterized by high task
variability per lead which causes that one-size-fits-all solutions are not possible. Therefore generic
optimization tools were not applicable for this research project since they suggest to eliminate all
non-value adding activities. According to the literature study customer oriented processing –
necessary for internal service systems - can be combined with process efficiency while using a
technique called lean management. Lean management was selected for this improvement project
because it acknowledges that activities within a process can be non-value adding but indeed very
necessary for performance of the system. It strives to eliminate non-value activities that are
redundant and to minimize the necessary non-value adding activities.
A benchmark amongst three tactical customer services (Innovation Centre-VanDerLande Industries,
NanoPort-FEI Company, LAC-Philips Lighting) revealed that their key success factor lays in the high
level of customization offered to the global customers. Based on a literature study this outcome
could be expected since such internal service systems are often faced with significant task variability
per lead. Literature also states that tactical customer services are characterized by the complexity of
the information transfer and the critical role of people in the performance of the whole system. The
benchmark confirmed this expectation by revealing that all four systems are faced with a similar level
of re-work. Hence, it can be concluded the problem of re-work can be subscribed to the complexity
of information transfer, instead as a bottleneck of the hosting company. This outcome can also be
explained by using the principle of point of sale. Since these tactical customer services all operate
before the point of sale, companies are very willing to meet changing customer requirements since
good collaboration could lead to a possible sale. The selected technique for process investigation
subscribes that one should only look further if there is an urge, in this case it can be concluded that
there was no urge since re-work is an inherent subject of tactical customer services.
Interviews were held amongst 22 employees of Philips Healthcare involved in different activities of
the CVP process. The interviews consisted of semi-structured interviews aimed at visualizing the ISTsituation and identifying the bottlenecks that are perceived by the respondents. A total of 35
bottlenecks were mentioned within the interviews and can be tabulated into the ‘service waste
categories’ accordingly; Processing inefficiencies 29%, Resource inefficiencies 20%, Mistakes 20%,
Delays 14%, Reviews 9%, Duplication 9% and Movements 0%. Based on literature research on the top
10 perceived bottlenecks in service systems it can be expected that a lack of standard procedures (1),
systems taking too long (2) and communication breakdowns (3) are the top three bottlenecks
mentioned by respondents. Results on interviews do not confirm these expectations completely. For
(1) and (2) it holds that they are mentioned by 64% and 59% of the respondents. Bottleneck (3) of
the tabulation found in literature was mentioned by 34% of the respondents while bottleneck (4) ‘the
system is not well defined’ was mentioned by 50%. It can be concluded that this case study is faced
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with different bottlenecks than generally present within service systems. An explanation can be
found in the fact that processes with higher levels of human resources involved are more likely to
generate category-4 bottlenecks, the CVP process’s main resource is human so this matches indeed.
Another conclusion from the interviews was the large amount of finger pointing to one and another.
No respondent blamed actions within its own stakeholder group for being a bottleneck within the
process. Therefore it was difficult to assess the value of each bottleneck and eventually select three
for improvement, another aggregation strata had to be entered.
Calculations have been done on a dataset containing 536 visits (VAF’s) over a period of 2010 and the
first quarter of 2011. From these statistical calculations on the performance of the CVP process it can
be concluded that the average lead time of planning one customer visit was 21.2 workdays. The
planning lead time took 17.2 workdays compared to an actual average process time of 73.3 minutes.
This is way too much since the communicated planning lead time towards the customer accounted
for 10 workdays, resulting in a metric failure of 59%. Other remarkable calculations can be found in
the high metric compliance for managerial review, in 95% of the visits management tasks are
completed within the given time span. From literature it can be expected that these managerial
review points are a bottleneck for any internal service system, it can be concluded that the CVP
process is an exception to this statement..
All other calculated lead times or process times were well within the green levels of metric
compliance (> 75%) so there is no urge to enter another aggregation level then for the planning lead
time (PLT). From further calculations it can be concluded that the PLT is stable over the selected time
horizon. This means that results from one month are perfectly comparable to another and results are
generalizable, the system is in its ‘steady-state’. Also statistically no urge for further investigation
could be found within ‘the complexity of the visit’ or the ‘staff composition’. These are positive
results since the high level of customization visualized through the complexity of the single visits is
not the explanation of the high PLT of 17.2 workdays. As we concluded from the benchmark this is a
problem that is difficult to tackle and inherent to the type of process. Also staff problems would be
difficult to tackle and therefore it is a positive outcome to conclude that they are also not a plausible
explanation for the high PLT average.
As adapted from literature when an answer is not satisfying one has to enter a new aggregation
strata. Unfortunately the data sampled so far was not sufficient to research the IST situation further
more. Therefore a root cause analysis (RCA) was used. In the fishbone workshop of RCA 7 team
members designed a cause and effect diagram containing 6 categories. These categories were
subdivided with branches and sub branches that all indicate potential root causes. From statistic
research it was concluded that the process is in its steady state therefore a small sample can be used
to derive conclusions about the whole. A new sample was put together containing 106 VAF’s that
exceed a PLT of 10 workdays. All potential root causes were aligned with the VAF’s in the new
dataset leading towards root cause verification, indeed when root causes are mentioned by
respondents it is not sure if they do exist when they are found in the dataset they do. From this
technique it can be concluded that causes on the process category are for 57% responsible for the
high PLT’s within the CVP process. Other categories are requestor 33%, environment 7%, people 3%,
VAF 1% and materials 0%. From these results it can be concluded that the impact will be the highest
when one tackles the problems involved with the process structure. These results seem to match
with insights from literature (waste category (1) (2) and (4)) and the interviews (29% of the
mentioned bottlenecks belonged to processing inefficiencies).
From the RCA it can be concluded that bottlenecks within the process category should be tackled.
Next the branches of the process category were verified within the same data sample. The three key
identified root causes that should be targeted are; Workload orientation 45%, Fragmentation of work
28% and the weak execution of escalation processes by personnel 12%. Together they are liable for
49% of the VAF’s with a PLT exceeding 10 workdays.
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From this research it can be concluded how one can move from the IST to the SOLL situation whilst
remaining a qualitative service oriented process but still addressing efficiency goals. By doing so a
cross-disciplinary team must be developed otherwise improvement efforts will not be effective.
Based on literature one can state that improvement efforts must; include a number of standard
procedures which are used to educate throughout the process, aim at preventing mistakes through
standard templates and structures, visualize individual contributions and urgency in the process.
To do so for the CVP process, one should tackle the orientation of the workload and start working
FIFO. The fragmentation of work is necessary because employees cannot work 73 min straight on
one account, they need to wait for response. But a lot of activities in between are redundant like
working hard copy or typing emails that have to be sent in the same format multiple times a day,
those activities should be minimized through a lean administration. At last a lot of time is wasted
because personnel does not use the proper escalation processes for indicating towards management
that they need intervention since there is no response from a requestor or an IRS hospital within the
agreed upon time. When tackling these three problems 49% of the causes responsible for a high PLT
will be eliminated or decreased. And accordingly the central research question is answered.
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7. Discussion
This chapter consists of a critical analysis of the results and recommendations for further research.
The critical analysis consists of indicating the consequences related to the constraints applied within
this research project.

General discussion
For the general discussion one topic must me mentioned: the specific nature of the research project.
The objective was to optimize the CVP-process, a process that is a very small part of the broad
organization Philips Healthcare. In order to make recommendations for the organization one must
fully understand the process. As a result an in-depth case study was held to investigate the process
thoroughly. The risk of such an approach is the specialized character of the research project and
therefore results are difficult to transfer or apply in other situations. Another consequence of this
approach is that the research project is less easy to read for people who are not familiar with the
organization’s process or accompanying terms.
From a thorough literature study it has been learned that process management is all about different
aggregation levels. This means that one can view a problem on several levels of detail. The same
concept is the solution for the risks portrayed above. Although the very detailed recommendations
are not immediately transferable to a similar process there is indeed much to learn from this
research project when stepping back into a previous aggregation level. The theoretical concepts used
for system investigation, bottleneck identification and root cause analysis are very applicable to
other process optimization project.

Limitations of the research
Due to the specific nature of the research project in combination with the inexperience of the
researcher towards the case study a lot of time was dedicated to understanding the process under
review. The limitation lays in the fact that the process of understanding the case evolved for a part
simultaneously with the process of data gathering. As a result information derived from f.e. the
interviews contributed in some occasions to the understanding of the CVP process whilst it should
have contributed to data gathering. Therefore there is a possibility that the interviews where not
held on the most detailed level conceivable. On the other hand Lean management proclaims that
objectivity to a research object is essential and that “go SEE” activities should provide any researcher
with enough data to optimize a project. Evidently, it is a limitation of the research that knowledge
and data gathering ran simultaneously for some time but this will not influence the validity of the
results.
Another limitation of this research is the relative newness of tactical customer services and the
integrations with lean management principles. This type of internal service systems is not new in
practice but little scientific research has been done on this matter. Possibly because such service
systems are never the core of an organization and therefore impact is not interesting enough to
research. The small amount of scientific research done on this subject limited the research because
no general framework existed in how to optimize such a process. The approach of system
investigation chosen was adequate for this purpose, since it allowed to create a solid overview about
the system its strong points and the bottlenecks perceived. The combination with lean management
within the framework created for investigation was very applicable through the many techniques
offered such as ‘go see’ and current & future state mapping. The downside of the integration with
lean management was the difficulty in applying value stream mapping for tactical customer services.
As already said the impact of such services is limiting and therefore companies gather little
information about processing times or takt times. Since these elements are necessary for a solid
value stream map it was not possible to make one. In a future project a researcher should add
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advanced observation to its data gathering method. Then processing times can be calculated based
on thorough observations and a solid value stream map can be made.

Recommendations for further research
Recommendations have to be split up in scientific research and company research, since the scope of
but areas differs too much to make recommendations in general.
Scientific research
One must not forget that this research was a very intense case study. Therefore it is difficult to
indicate subjects that continue on this research project and are indeed interesting for scientific
studies. On the account of internal service systems it would be very interesting to learn more about
their impact on company performance. Yet, only publications exist discussing their characteristics
and the type of systems that can be divided f.e. tactical customer services. More research should be
done for impact of these services because a positive relation between internal service system
performance and organizational performance will strengthen the importance of optimization
projects and will broaden the usability of the research project.
Company research
For the company two recommendations can be made. The first one is also the major follow-up for
this research project. As stated in the first pages of this report the aim is to provide
recommendations for optimizing the CVP process. The recommendation for further research is to
enter another aggregation strata on the latter and to define how those recommendations should be
implemented. One now knows what should be changed to create an optimized CVP-process, the next
step is to define in details how those changes could be implemented and which tools are necessary
to do so.
The second recommendation for company research is less difficult but not less important. From this
research it can be concluded that personnel not following process procedures like escalation
processes is a root cause for the process. Unfortunately too little data was sampled on this account
to really conclude why personnel was not following these procedures. Therefore a small research
project should be carried out by management with the aim of finding the motives for these actions.
Otherwise the intended changes will still fail based on this bottleneck.
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Appendix 2

Additional Information: Stakeholder groups of the CVP-process

All communication channels that are necessary between the stakeholder groups within the Customer
Visit Planning process are depicted with solid black arrows. All dotted black arrows are
communication lines that are an option within the CVP-process, these stakeholders are not always
present within the process but only when this is requested by a previous stakeholder (f.e. general
sales organization assigns local backoffice with the task to fill in a VAF for the CVC). Within the
planning process no official contacts can exist between stakeholder groups that are not connected
with an arrow. Official contact means that agreements are made, or information is exchanged
between stakeholders groups on the contents of the CVP-process.
Customer experience facilities
- Customer Visit Center (Philips showroom)
- TestBay (Philips)
- Factory tour (Philips)
- PHC trainings facility (Philips)
- International Reference sites
Reference site management & Customer Visit Center
- Appendix 3
General sales organization
- Account managers
- Modality specialists
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Appendix 3

Additional Information: Organizational Chart

This Chart provides an overview of the organizational structure of the Philips employees within the
stakeholder group “Reference Site Management & Customer Visit Center” as portrayed in appendix 2.
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Appendix 4

Interviews

Interview scheme

February 2011

Introduction
Interview guidelines
The aim of the interview is to derive a better insight into the CVP-process and to reveal its
bottlenecks. In order to get a good image about your activities within the CVP-process, and the
bottlenecks you perceive, I would like to ask you to provide examples that underpin the answers.
For clarification: A bottleneck is an observable, reoccurring event that delays you or people around
you in performing an activity necessary within the process of planning and executing customer visits.
This event may have many reasons for occurring which in some cases are poorly discernable.
Questions
[Input Survey]
- Additional questions if input on job was not clear [Agree on 7 official process phases]
In general activities can be categorized in seven phases:
1. Requesting a visit
2. Evaluating visit feasibility
3. Compiling the draft program
4. Evaluating the draft program for approval
5. Compiling the final program
6. The visit
7. Follow-up of the visit
Does this categorization match your vision on the stages of the CVP-process?
No, what should be altered or added?
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[Bottleneck analysis]
Phase 1 What actions do you perform according to ‘requesting a visit’?
What (if any) bottlenecks do you perceive in these activities?
What is the cause of this bottleneck in your opinion?
What is the effect on the quality of the visits?
Phase 2

What activities are undertaken by you when ‘evaluating visit feasibility’ ?
Are there obstacles that block or delay your activities and can be seen as bottlenecks?
Cause & Effect

Phase 3

What are the activities on your account performed in ‘compiling a draft program’?
What (if any) bottlenecks do you perceive in these activities?
Cause & Effect

Phase 4

When a ‘draft program is evaluated’ which actions are required from you?
Are there obstacles that block or delay your activities and can be seen as bottlenecks?
Cause & Effect

Phase 5

What actions do you perform in ‘compiling a final program’?
What (if any) bottlenecks do you perceive in these activities?
Cause & Effect

Phase 6

Which actions are performed on your account when ‘executing the visit’?
Are there obstacles that block or delay your activities and can be seen as bottlenecks?
Cause & Effect

Phase 7

What activities are performed by you in the ‘follow-up of a visit’?
What (if any) bottlenecks do you perceive in these activities?
Cause & Effect

(Extra)

How do you perceive the communication between stakeholders within the CVP process?
Do you perform specific actions to support or foster the communication?
Is there a bottleneck present? What bottleneck?
Cause & Effect

[Decision]
- Summarize main statements and bottlenecks Do you think I have got a good understanding of your contribution to the CVP process and the
bottlenecks that you encounter in practising these activities?
[Wrap-up of interview]
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Appendix 5

Benchmark companies

Lighting Application Centre
Philips Lighting
Contact:

Ron de Man
Lieve Flemmings

Date:

18th of February 2011 13:30

Planning officer
Planning officer

Innovation Centre
VanDerLande Industries
Contact:

Jean-Pierre van der Zanden Manager Innovation Centre
Gert Bossink
Director R&D

Date:

24th of February 2011 9:00

NanoPort Europe
FEI Company
Contact:

Steve Reyntjens
Annemieke Coppelmans

Date:

8th of March 2011 10:00

Manager NanoPort
Planning officer
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Appendix 6

Survey for interview respondents

Survey

February 2011

This survey will aid to the optimization of the process regarding the planning and execution of the
customer visits to the various visitor facilities. The questions are designed to create insight in the
contribution of the various stakeholders in the process and the current situation. The data collected
will be used as input for the follow-up interview.
Enter text by clicking on the grey boxes

Name:
Function:
Cluster:
1. Visits to which visitor facility or facilities do you arrange and/or attend?
Multiple answers are possible
Customer Visit Center
International Reference Site
MR live scanning
PHC training facility
Factory tour
Non-official visitor facilities
2. How many customer visits do you arrange and/or attend to the various visitor facilities?
1-10 visits a year
11-20 visits a year
21-30 visits a year
31-40 visits a year
41-50 visits a year
Other, around

visits a year

3. Which actions are performed on your part regarding the customer visits?
Multiple answers are possible
Contacting the potential customer
Informing the customer
Determining if a visit is suitable for the customer
Gathering information from customer on visit expectations
Gathering sales information
Communicating customer’s visit expectations
Contacting CVC to book a visit date
Filling in a VAF
Submitting a VAF
Determining if a visit date is feasible
Recommending a visitor facility
Contacting visitor facility(s) to book a visit date
Contacting visitor facility(s) for visit information disclosure
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Compiling a visit program
Informing about the visit program
Visit information disclosure to the customer
Accompany the customer on the visit
Guide the customer in the visitor facility(s)
Technical information disclosure to the customer
Filling in a visit satisfaction form
Other;
4. When is a customer visit successful to you?
The visit has led to a sales deal
Positive reactions from the visitors
Optimal fulfillment in information needs of the customer
Visit satisfaction rate of 8 or higher in survey
The prepared program has been executed without any changes or delays
Other;
5. Which specific actions are performed on your part to ensure that a customer visit is successful?

6. Are there any remarks that you would like to share?
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Appendix 7

CVP-process map 2.0
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Appendix 8

Fishbone workshop photo
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Appendix 9

Implementation Plan

“CVP-Process Optimization”
Implementation plan July 2011
Mission statement
“To deliver a planning performance which is reliable over different time horizons and which
facilitates a efficient and effective CVP-process to support company goals”
To realize this mission statement a number of action need to be under taken. Most
important managerial implications should be formulated that follow up the solutions for
optimizing the CVP-process e.g. “how will these solutions be implemented?”. This plan
assigns the formulation of managerial implications to the responsible managers, deadlines
will be provided by which detailed implementation plans should be ready for each solution.
Efficiency
FIFO process orientation




Start planning immediately at request inclination
Planning lead time of 10 workdays
Control process with KPI’s

Lean administration




Minimize hard copy working
Minimize number of lists & charts to fill out per lead
Research Ferencz van Weert

Classify visits


Differentiate VIP visits

Responsible & Date
Richard de Jong
September 2011

Richard de Jong
August 2011

Ingeborg de Brouckere
October 2011

Renew work instructions



Differentiate roles & responsibilities
Escalation processes

Effectiveness
External communications




Communicate expectations on external input
QRG refsites
Work instruction requestor

Simplify external communication tools


IT tools, VAF website etc.

Process overview



Dashboard1
Or another tool2

Harmonization of data

Ingeborg de Brouckere
October 2011
Responsible & Date
Richard de Jong
October 2011
Richard de Jong &
Ingeborg de Brouckere
Q2 2012
Ingeborg de Brouckere
& Richard de Jong
August 20111-Q2 20122
Long-Term Vision
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Reliability
One communication





Responsible & Date

Uniform communication towards external parties
Stationary emails
One mail account
How to communicate changes or re-work

Behaviour/Attitude



Code of conduct
Risk of individualism

Ingeborg de Brouckere
October 2011

Ingeborg de Brouckere
October 2011

Process agreements and KPI’s
For all the above placed solutions plans will be formulated that ensure a solid
implementation. To make sure that all plans are targeted at a common goal a number of
agreements have been made in collaboration for the process layout.
Approver time*

Approval by country in 2 workdays

Day -4

IRS assessment*

Approval for visit to/choice of IRS in 2 workdays after approval

Day -2

Start planning

Day 0

Option
confirmation

Confirm option to requestor; visit reservations are made within
2 workdays after start planning

Day 2

IRS response time*

IRS have to confirm or decline visit option in 3 workdays

Basic program

Visit date confirmation incl. basic program within 3 workdays
after option confirmation

Day 5

Requestor
approval
Final program

Requestor has to approve the basic program in 3 workdays

Day 8

A final program has to be out in 2 workdays after requestor
approval

End planning

Day 10

*Optional process elements
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KPI’s have been selected that should guide the process improvements towards a certain
quality level and function as measures for the success of the implementation in a later stage.
The KPI’s can be grouped in the same three quality categories as all of the solutions.
Compliance rate after # of Months:
Efficiency
Planning lead time ≤ 10 workdays

6

12

18

60%

80%

90%

70%
90%
80%
80%
60%
60%
85%

90%
95%
95%
90%
80%
80%
95%

90%
90%
-

Effectiveness
NPS Average ≥ 8
% Changes after 10 workdays
Reliability
Approver time ≤ 2 workdays
IRS assessment ≤ 2 workdays
Option confirmation ≤ 2 workdays
IRS response ≤ 3 workdays
Basic program ≤ 3 workdays
Requestor approval ≤ 3 workdays
Final program ≤ 2 workdays
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