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ABSTRACT 

This master thesis project aims to develop a customer involvement process model for the Scaled Agile 
Framework (SAFe) to prevent increasing project uncertainty caused by customer involvement. This 
thesis project was initiated by performing customer involvement identification. In order to conduct 
customer involvement identification, this master thesis followed Saunders, Lewis, & Thornhill (2007)’s 
research process. First, a literature review was performed by evaluating customer involvement studies 
discussed in the Scaled Agile Framework (SAFe), agile software development, new product 
development (NPD), and new service development (NSD). However, the particular findings are generic 
concepts in a broad variety of industrial domains. So, this thesis project tuned the concepts by 
performing 3 research methods: interview, questionnaire and secondary data collection in Philips, where 
their projects implement SAFe. It aims to prove that the concepts selected can be applied in projects 
that implement SAFe. Then, this study can generate a comprehensive outcome, which is called a 
customer involvement conceptual model. Next, the customer involvement conceptual model was used 
as a foundation for developing a customer involvement process model. Furthermore, the customer 
involvement process model consists of 4 steps: project risk identification, determining the customer 
involvement level, customer specification, and motivating the customers.  

The thesis project validation was performed by following Yin (2009) to assure the quality of research. 
Further, there are four tests: construct validity, internal validity, external validity, and reliability. 

Keywords: agile, customer, customer involvement, customer involvement conceptual model, customer 
involvement process model, Scaled Agile Framework (SAFe), 
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MANAGEMENT SUMMARY 

Research Background 

Today, companies have to involve their customer in their product development projects, because 
customer involvement is a key factor in developing successful products (Sauvola, et al., 2015). 
Furthermore, Leffingwell (2011) strongly recommends to the companies, which implement the Scaled 
Agile Framework (SAFe), to involve their customers as much as possible. Nevertheless, some studies 
(Bennett and Cooper, 1979, 1981; Christensen and Bower, 1996; Martin and Faircloth, 1995; Souder, 
1989) have revealed that the customer involvement can increase the project uncertainty in the particular 
projects. The increasing project uncertainty is caused by inconsistent information from the customers, 
lack of customer competence, and lack of customer motivation. Therefore, the further research is 
required since the Scaled Agile Framework (SAFe) has limited information discussing this subject. 

Research Objectives 

The primary purpose of this master thesis project is to develop a customer involvement process model 
for the Scaled Agile Framework (SAFe) to prevent increasing project uncertainty caused by 
customer involvement. Hence, the thesis project conducted two main research questions to achieve the 
research goal, namely: 

1. How to identify customer involvement in projects that implement the Scaled Agile Framework? 
2. How to specify and implement a customer involvement process model in projects that 

implement the Scaled Agile Framework? 

Data Analysis and Result 

Research Question 1 

In order to answer the first research question, this master thesis project conducted a data analysis that 
follows Saunders, Lewis, & Thornhill (2007) research process. First, this thesis project performed a 
literature review derived from several studies: SAFe, Agile software development, new product 
development, and new service development. However, the particular findings from literature review are 
generic concepts in various industry domains. Therefore, this thesis project tuned the generic concepts 
by analyzing their application in Philips SAFe environment. Further, the analysis was conducted by 
applying 3 research methods: interview, questionnaire and secondary data collection.  Furthermore, the 
respondents selected are Philips employees who communicate with the customers.  Specifically, in the 
interview session, the respondents were asked whether the proposed concepts are relevant to their 
projects. And, the result shows that the respondents agree that the proposed concepts are relevant. 
Hence, it has proved that the generic concepts selected can be applied in projects that implement SAFe. 
Then, this thesis project could generate a comprehensive outcome. Further, the outcome is a collection 
of independent concepts, which we call a customer involvement conceptual model. Furthermore, the 
model contains 7 concepts: 

1. Customer position in the organization 
2. Customer contribution 
3. Project risk 
4. Customer involvement level  
5. Product utilization 
6. Customer competence 
7. Customer motives 
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Although the respondents agreed with this model, they suggest improving the project risk measurement. 
Further, the customer involvement conceptual model can be implemented at the program and team level 
in SAFe. 

Research Question 2 

In order to answer the second research question, this thesis project followed information system 
framework from Von Alan, March, Park, & Ram (2004) that compares the utility of customer 
involvement and the truth of customer involvement implementation. This framework was chosen 
because it can combine the theoretical field and phenomena in the real environment (Von Alan, March, 
Park, & Ram, 2004). Further, by performing this framework, this thesis project could discover the 
covered truth that it doesn’t discuss yet in the particular studies or it doesn’t implement yet in the real 
environment. 

As a result, this thesis project developed a customer involvement process model. This model was 
developed by utilizing the customer involvement concept model, which has been discussed in research 
question 1. Further, the model developed aims to prevent increasing project uncertainty caused by 
customer involvement, which is the main thesis project goal. Furthermore, the model consists of four 
steps: project risk identification, determining the customer involvement level, customer specification, 
and motivating the customers, as can be seen in Figure 1.  

 

 

Figure 1 Customer involvement process model 

By performing project risk identification, Philips will be able to anticipate increasing project uncertainty 
(Sanchez, Robert, & Pellerin, 2008) caused by the customer involvement. Furthermore, by following 
the project risk, Philips can determine the customer involvement level, which aims to limit the customer 
involvement in the particular product development stages since the customer involvement does not 
always yield a positive result for the project.  The next step is customer specification. This step aims to 
make sure that the customers selected represent all customers’ needs.  The last step is ‘motivating the 
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customers’. This step is conducted to ensure that customers selected have the willingness to join in the 
projects. 

Limitation 

Several limitations exist in this thesis project process. First, this thesis project interviewed 5 respondents 
and gathered 4 respondents from the questionnaire. However, more respondents involved can improve 
the construct and internal validity. Second, the generalizability is considered low because the customer 
involvement conceptual model and the customer involvement process model are only validated in the 
Philips environment. Third, according to the respondents’ feedback, the parameter of project risk 
identification is required to be improved. Therefore, further research is required. Fourth, in the 
‘motivating the customers’ step, this thesis project should contact the customers directly to get a better 
understanding of customer motives, but it couldn’t be conducted because of confidentiality reason. 
Instead,  this thesis project interviewed the product managers or asked them by using the questionnaire 
to identify the customer motives since they are the customer representatives. Fifth, this thesis project 
should communicate with the legal department to get a complete overview regarding the financial 
compensation, which can be offered to the customers. However, this thesis project does not go further 
into the legal and contract aspect because of project long time span. 
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GLOSSARY 

 

Agile A method that determines a set of software development principles that collaborate 
multiple teams to observe the complete requirements and formulate the appropriate 
solutions. Further, Agile implements continuous integration, integrated testing, and 
incremental delivery, which encourage customers and developers to make a 
communication intensively.  (Collier, 2011) 

Agile Release 
Train (ART) 

A long-lived and cross-functional team-of-Agile-teams that serve the program level 
value delivery mechanism in SAFe (Scaled Agile Framework, 2016) 

 

Customers as 
co-creators 

Customers who involve in the design and development phase (Nambisan, 2002) 

Customers as 
resources 

Customers are employed only as a source of knowledge  (Nambisan, 2002) 

Customers as 
users 

Customers who validate the particular solutions and provide product support 
(Nambisan, 2002) 

Expert Users who understand about technology, but he lacks product use knowledge 
(Magnusson, 2009) 

Extrinsic 
Motivation 

A condition when people expect to get benefit or compensation regarding what they 
were done (Lin, 2007) 

Lead User Users who understand about technology and product use knowledge (Magnusson, 
2009) 

Intrinsic 
Motivation 

A condition when people enjoy to do something without expecting the 
compensation for themselves (Lin, 2007) 

Ordinary user Users who understand product use knowledge but he has less knowledge of the 
technology (Magnusson, 2009) 

Release Train 
Engineer (or 
RTE) 

A role which acts as the train’s scrum master (Leffingwell, 2011) 
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the Scaled 
Agile 
Framework 
(SAFe) 

A framework that provides additional guidance for large enterprises that 
implements the agile methods. Further, this framework accommodates broader 
enterprise areas including organization, product line, system architecture, 
governance and portfolio management (Leffingwell, 2011) 

Scrum A lightweight framework that covers an iterative, incremental process of software 
planning, development, testing, release, and deployment (Agarwal, 2011) 

Waterfall 
model 

A model that manage software development process. Further, the process has to 
follow an orderly series of sequential stages (Royce, 1970) 
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1 INTRODUCTION 

Over the years, practitioners and academia have formulated various software development frameworks 
to solve the complicated and complex problems that companies encounter during software 
development. Those problems arise because of a lack of ability to use technology to fulfill the 
requirements – or vice versa (Varma, 2015).  

The first software development framework concept was emerged in 1970 by Royce.  Royce (1970) 
described that the software development has to follow an orderly series of sequential stages, which the 
concept is called waterfall model. Commonly, this model consists of five main stages that must be 
followed orderly: requirement, design, implementation, verification, and deployment. Although this 
model is remain used at this era (Leffingwell, 2011), this model gets several criticisms. The main 
criticism is that the method can’t handle real projects, which is difficult to obey sequential stages strictly 
(Hass, 2007). Furthermore, this model does not allow the requirement changes in the middle of a project 
when the customers rarely can recognize and reveal their real needs at the beginning of the project 
(Hass, 2007).  

In the decades that followed, iterative and incremental processes methods arose, such as spiral, rapid 
application development (RAD), and rational unified process (RUP), to encounter increasing time-to-
market pressure that waterfall model failed to handle this circumstance (Leffingwell, 2011). Those 
methods offer some validation of the requirement iteratively and incrementally before starting the main 
development. Furthermore, those methods have evolved the traditional approach, which defines the 
requirements and manage implementation in waterfall model, to “discovery-based” approach. Thus, by 
implementing an iterative and incremental method, the companies can gather more accurate user 
requirement than using waterfall model. Nevertheless, this method has a major drawback, which is 
difficult to handle the constant feedbacks (Harker, Eason, & Dobson, 1993). 

In the 1990’s, agile methodologies initially emerged to handle application development that becomes 
larger and more complex (Nilsson & Larsson, 2009). Agile is a method that determines a set of software 
development principles that collaborate multiple teams to observe the complete requirements and 
formulate the appropriate solutions (Collier, 2011). Further, Agile implements continuous integration, 
integrated testing, and incremental delivery, which encourage customers and developers to make a 
communication intensively. Then, any changes that occur in the project coming or the latest project 
information from either customers or developers can be accommodated quickly. (Yagüe, Rodríguez, & 
Garbajosa, 2009).  

Over the last few years, Agile is a very popular method in the software development area because it has 
been proven to provide several benefits for the companies (Jacobson, 2009). For instance, by 
implementing an agile method, it is claimed that the companies can empower their employees to be 
more creative and innovative (Conboy & Morgan, 2011). Finally, the key evidence of agile success is 
the outcome, which this method can provide better customer satisfaction (Kohlbacher, Stelzmann, & 
Maierhofer, 2011). 

However, the agile methods are mainly addressed for small team contexts. Therefore, Dean Leffingwell 
created a new framework in 2011, which provides additional guidance for large enterprises by 
accommodating broader enterprise areas including organization, product line, system architecture, 
governance and portfolio management. This framework is called the Scaled Agile Framework (SAFe). 
Although the framework is quite new, some worldwide software enterprises have reported about success 
stories during implementing SAFe (Stojanov, 2014). The SAFe website has documented several 
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business challenges solved by implementing SAFe, such as shortening cycle’s times, improving product 
quality, increasing team members’ satisfaction, and handling constant market changes and customer 
demands (Scaled Agile Framework, 2016). In accordance with the above SAFe case studies, academia 
has also discussed that companies can gain benefits by implementing agile, such as accelerating time to 
market, increasing product quality, and increasing team job satisfaction (Leffingwell, 2007). 
Furthermore, Leffingwell (2011) underlines that in SAFe, the customer as a key project stakeholder 
who can help to assure the success of the project. In other words, SAFe strongly recommend the 
companies as much as possible to involve their customers in the project. Indeed, many studies state that 
customer involvement can support the companies to improve their product by understanding customer 
needs deeply and continuously (Sauvola, et al., 2015). Nevertheless, some authors also argue that the 
companies can’t involve the customers in the all of the project stages because, in the particular 
situations, the customer involvement can increase project uncertainty (Bennett & Cooper, 1981; 
Christensen & Bower, 1996; Martin, 1995; Souder, 1989). Because of increasing project uncertainty, it 
might have a negative impact on the product performance (Callahan & Lasry, 2004; Lynn, Marruca, 
Morone, & Paulson, 1998). Therefore, the main research goal of this thesis project is to identify that 
phenomena and build a customer involvement process model that can prevent increasing project 
uncertainty caused by involving the customers in the project.  

In order to conduct this research, this thesis project will perform several qualitative methods to gather 
information regarding customer involvement. Further, the findings will be used to design a customer 
involvement process model. 

1.1 GENERAL INFORMATION ABOUT PHILIPS  

In this section, this thesis project presents the background information of Philips related to this thesis 
project.  

1.1.1 BRIEF DESCRIPTION 

Royal Philips of the Netherlands is one of the best health technology company in the world. And, Philips 
was established in 1981. Furthermore, the Philips mission is to improve people's lives by providing 
meaningful innovation in the healthcare area. And, this company vision is to strive to make the world 
healthier and more sustainable through innovation. In 2025, Philips ambition is to improve the lives of 
3 billion people a year. Currently, Philips healthcare has product lineup to reach their ambition, such as 
Radiography, Magnetic Resonance, Interventional X-ray, Pathology, Breathing and Respiratory care, 
Breathing and Respiratory care, etc. In order to run the business operation, Philips employs 
approximately 71,000 employees with sales and services in more than 100 countries in 2016 (Philips, 
2016). Further, Philips' health technology portfolio generated sales of EUR 17.4 billion in the same year 
(Philips, 2016).  

1.1.2 ADOPTION OF SAFe AT PHILIPS 

In 2013, Philips was adopting the Scaled Agile Framework (SAFe). In order to implement SAFe, Philips 
collaborated with 150 multidisciplinary Scrum teams which are the foundation for SAFe adoption 
(Mocker, Ross, & van Heck, 2014). According to the progress of SAFe implementation in Philips, 
Stojanov (2014) described that Philips has been applying IDEAL software process improvement (SPI) 
models and maturity model to implement SAFe in their environment. Further, the implementation 
strategy followed an incremental implementation strategy for the Scaled Agile Framework.  
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Furthermore, Philips has got several effects after implementing SAFe. According to the result of 
Stojanov (2014) research, Philips has reduced time in time-to-market by an average of 52.59% from 
waterfall to SAFe. Also, Philips got lower time delay of delayed projects in SAFe compared to waterfall 
projects. Furthermore, the teams deliver 94.31% of planned functionality per sprint. However, per 
Sprint has a high rate of dispersion around the average. Furthermore, the cost predictability for the SAFe 
project is higher than waterfall projects.  

1.1.3 CUSTOMER INVOLVEMENT IN PHILIPS 

In Philips, the customer is a key source of product development since their main mission is to deliver 
superior value to their customer or stakeholder. Further, Philips creates value through their capabilities 
to develop a deep understanding of their customers’ needs and then to apply advanced technologies to 
help them make better and more informed health decisions. Furthermore, Philips reaches their 
customers worldwide by establishing relationships with local ecosystems.  

In the product development, Philips assigns their product marketing managers to maintain customer 
relationship. By communicating with the customers, the product marketing managers can represent and 
define the requirements of the customer throughout the program and product life cycle. Furthermore, 
the product marketing managers have to ensure that the end product has the right features and 
accommodate the customer needs by participating in validation site selection and management. 

1.2 PROBLEM DESCRIPTION 

In the current era, it is almost impossible to develop a product without involving the customers in the 
product development projects, because the customer involvement is an essential factor for developing 
successful products (Sauvola, et al., 2015). Furthermore, SAFe has addressed customer activities in its 
framework. Further, SAFe determines the customer as playing a critical role in all stages, such as 
solution planning, development process, improvement process, and system testing (Scaled Agile 
Framework, 2016). Without customer involvement, R&D department tends to spend more time and 
effort to develop software features which can mismatch with customer needs and expectation (Sauvola, 
et al., 2015). Otherwise, the customer involvement can improve the product effectively, efficiently, and 
economically (Kautz, 2009). Moreover, by a deep understanding customer need, a company can 
produce a superior product (Bonner & Walker, 2004). 

However, the customer involvement can deliver drawbacks to the company if they are not careful 
putting the customers inside their project (Callahan & Lasry, 2004). Westh Nicolajsen & Scupola (2011) 
reveal that the customer involvement can increase project uncertainty in the particular projects. 
Specifically, the project uncertainty will increase when the project develops radical technology and 
involve the customers actively. Further, the increasing project uncertainty can decrease product 
performance (Callahan & Lasry, 2004).  

Furthermore, increasing project uncertainty occurs caused by various causes. The first cause is rarely 
to meet every customer has one solid desire in the particular subjects. So, the product managers, people 
who communicate with the customers directly to gather the customers need and expectation, cannot 
only follow that. Moreover, the customers’ desire can change by the time (Ghobadi & Mathiassen, 
2016). Hence, the product managers will get a lot of input. However, they cannot implement all inputs. 
So, they have to select which inputs can be prioritized. However, the product manager cannot ask the 
customers to decide their most priority needs. This is because they assume that their all needs are 
important. 
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In order to select the most priority needs, the product managers need to collect the information from 
multiple sources and perform cross-checking data. However, this action always consumes the product 
managers’ time. Therefore, preventive action is necessary to be applied in some cases. For example, the 
customers are not engaged during design and development (Bennett & Cooper, 1981) when the 
requirement is well-defined in the idea and concept generation. Then, the customer involvement is 
unnecessarily performed at that stage.  

The second cause is a lack of customer competence. By including the customers who have limited 
knowledge regarding the particular subjects needed, it can drive the project to the wrong direction 
because the customer doesn’t give the comprehensive information that can represent the customers’ 
needs broadly (Olson & Bakke, 2001). However, it is difficult to find a customer that has complete 
competence (Schreier & Prügl, 2008). The complete competence refers to the complete understanding 
of both the product functionality and the technology (Magnusson, 2009). In order to overcome 
difficulties in finding the customer who has complete competence, the product managers can engage 
people who have knowledge either how the features of the product should be or the technology will be 
used. Then, they combine information from those customers. By performing this action, they can gather 
information that covers the customers’ needs broadly. 

The last cause is that the customers selected are not always willing to join the project (Gourville, 2006). 
Therefore, the product managers have to spend more time to find and select other customers to be 
involved in the projects. Another case is that the customers are no longer interested in involving the 
project because they don't have the motivation anymore (Nambisan, 2002; Alam, 2006). Consequently, 
the customers don’t have the willingness to give their best effort in the project or leave the projects. 
Further, it can affect the product development performance and product quality.  

Furthermore, some studies (Brockhoff, 2003, Füller, 2010) indicate that the compensation can attract 
the customers. However, the companies can’t freely to attract the customers by offering the 
compensation, especially financial rewards.  In some regions show that the compensation or hospitality 
can be identified as bribery, as can be seen in Appendix H. Instead, the companies can focus on social, 
technological and psychological factors to attract the customers for joining the project.  

However, SAFe has limited information regarding the increasing project uncertainty because of 
customer involvement and how to prevent those issues occurs.  Therefore, the main research goal is 
defined as: 

Research Goal 

“Developing a customer involvement process model for the Scaled Agile Framework (SAFe) 
to prevent increasing project uncertainty caused by customer involvement” 

In order to achieve the research goal, this thesis project established two main research 
questions related to the issues described in this chapter. The first research question aims to 
identify customer involvement in the product development. The next question focusses on 
developing a customer involvement process model mentioned in the research goal. Further, 
the research questions would be described in the next section. 
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1.3 RESEARCH QUESTION 

Since pressure on customer satisfaction and innovation has been increasing in the current era (Eklund, 
Olsson, & Strøm, 2014), the software development framework has to adapt to the circumstances. It aims 
to run the project effectively and efficiently. Specifically, the agile manifesto mentioned the importance 
of customer collaboration (Fowler & Highsmith, 2001).  Moreover, the agile methods allow late in 
development, as long as the product produced can satisfy the customers. Prioritizing customer needs is 
also supported by several agile methods, such as Scrum and XP. In Scrum, a customer is an important 
role of the process (Schwaber & Beedle, 2002). Moreover, this method allows the customer to define 
the functionality of the software, rank the backlog, review the entire functions, and provide the team 
feedback. In XP, a customer has responsibilities to provide requirements, prioritize the list of 
requirement, do user acceptance testing, and give the evaluation to the team (Beck, 2000). In conclusion, 
a customer plays an important role in the product development. Moreover, the companies can sacrifice 
some aspects, such as time to market and confidentiality, to accommodate the customer needs so that 
their product produced can meet the customer expectation. In SAFe, Leffingwell (2011) strongly 
indicates that the companies should as much as possible involve their customers in all stages of the 
project. However, this framework left some customer involvement issues that have not been resolved 
as mentioned in the problem description chapter, such as inconsistent information from the customers, 
lack of customer competence, and lack of customers motivation. 

In order to overcome those customer involvement issues, this thesis project identified customer 
involvement in projects that implement the Scaled Agile Framework. By performing the customer 
involvement identification, this thesis project could list the customer activities in the project and find 
how Philips treats its customers in the product development. However, SAFe provides limited guidance 
to perform that. Therefore, this thesis project has formulated the first question: 

RQ1: How to identify customer involvement in projects that implement the Scaled Agile Framework? 

In order to answer this question, this thesis project collected customer involvement studies from the 
kinds of literature in the SAFe and agile methodologies. Further, this thesis project gathered information 
from new service development (NSD) and new product development (NPD) study to complete the 
findings. Next, the findings were validated in the Philips environment by performing qualitative 
methods. It aims to prove that the findings are relevant to be adopted in projects that implement SAFe. 
Further, the thesis project method to answer RQ1 would be elaborated in Chapter 3.1. 

After identifying customer involvement, the result would be employed to build a customer involvement 
process model since this thesis project found that SAFe has limited information regarding the customer 
involvement as described below. 

First, this thesis project revealed that SAFe has no guidance to help the companies in determining at 
which stages the customers should be involved since the companies cannot always involve the 
customers in every project and every stage. Further, SAFe only recommends to the companies for 
involving the customers as much as possible (Leffingwell, 2011).  Indeed, Alam (2002) suggests that 
the companies have to involve the customers in the strategic planning, idea generation, idea screening, 
business analysis, the formation of the cross-functional team, service and process design, personnel 
training, service testing and pilot run, test marketing, and commercialization. Thus, the companies can 
gain more benefit from customers. In other words, he strongly proposes to engage customers in the all 
of the development stages. Nevertheless, Callahan & Lasry (2004) argue that customer involvement 
can affect negatively to the particular projects. For example, it can increase project uncertainty and 
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decrease product performance. Moreover, Ghobadi & Mathiassen (2016) show that in some cases, 
customer involvement can drop the technical team’s motivation.  

Secondly, SAFe has limited information regarding the customer specification that should be considered 
when selecting the customers. Also, SAFe has limited information regarding how to attract the 
customers since many studies reveal that several customers are often unwilling to give their best effort 
and share their information because of a lack of motivation (Nambisan, 2002; Alam, 2006). So the 
companies are difficult to generate customer value optimally.  

According to those issues, this thesis project formulated the second question: 

RQ2: How to specify and implement a customer involvement process model in projects that implement 
the Scaled Agile Framework? 

In order to answer this question, first, this thesis project reviewed several literatures that focus on 
analyzing customer involvement impact in the SAFe, agile software development, NSD and NPD study 
since the customer involvement doesn’t always give positive impact to either the company or the 
project. Hence, this thesis project collected the information related to determining in which stages the 
customers should be involved. Next, customer specification was conducted. It aims to determine the 
customer criteria needed for the particular projects. After conducting that steps, this thesis project 
analyzed the reasons why the customers are willing to join in the project. By understanding the customer 
motives, the companies can formulate a strategy to attract the customers to contribute to the projects. 
However, not all compensation can always be applied. For instance, there is a region regulation that 
doesn’t allow the companies to give compensation to the customers. Therefore, this thesis project 
analyzed the challenges encountered by the companies when they offer the compensation or execute a 
particular strategy that aims to attract customers joining in the particular project.  

After going through those process, this thesis project designed a customer involvement process model 
that can cover those discussions above. Furthermore, the model would be validated in Philips 
environment to ensure that the model can be implemented in projects that implement SAFe. Further, 
the research method to answer RQ1 would be elaborated in Chapter 3.2. 

1.4 RESEARCH SCOPE AND BOUNDARIES 

Customer involvement subject covers many aspects and has a correlation with other fields of study. 
Further, it requires an investigation in a long time and involves many stakeholders to obtain a 
comprehensive solution that covers all aspects and situation. Nevertheless, this thesis project has a time 
constraint. Therefore, this project limited the project scope.  

As mentioned in the introduction, this project conducted the research in the Philips healthcare. So, this 
project focused on B2B since Philips healthcare markets their product to other businesses. In this 
project, the author also explored compensation aspects to engage the customers. Nevertheless, it would 
not go further into the legal and contract aspect. Lastly, the main respondents of this thesis project to 
identify the customer motives are the product managers since they are the customer representatives. 

1.5 REPORT STRUCTURE 

This thesis project was organized as follows: Chapter one serves as introduction including the 
background, problem description, and research questions. Chapter two discusses the several theoretical 
backgrounds from the Scaled Agile Framework (SAFe), agile software development study and 
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customer involvement in the NPD and NSD. Further, this thesis project analyzed the intersection among 
those theoretical backgrounds. Chapter three explains the research approach which was used in the 
research. Chapter four presents a customer involvement conceptual model. Further, the model was built 
by studying the generic customer involvement concepts and their application in Philips SAFe 
environment. Chapter five develops a customer involvement process model that aims to prevent 
increasing customer involvement uncertainty. Further, the model was validated by interviewing the 
Philip employees who communicate with the customers. Finally, the conclusions and discussion for this 
thesis project are drawn in Chapter six. 

 

Figure 2 Report Structure
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2 LITERATURE REVIEW 

This section aims to analyze customer involvement discussion derived from several studies. First, this 
thesis project explains the basic concept of this literature review. Next, Agile software development, 
the Scaled Agile Framework, and customer involvement study in NPD and NSD are described. 
Afterward, this thesis project would compare the findings from those theoretical fields that aim to help 
the analysis.  

2.1 BASIC CONCEPT 

 

Figure 3 Relevance of literature topics 

As can be seen in Figure 3, this thesis project used three theoretical fields: the Scaled Agile Framework 
(SAFe), agile software development and customer involvement concept. Agile software development 
was explored to discover the customer activities in the agile methods. Furthermore, this thesis project 
also analyzed the aspects related to the emergence of the Scaled Agile Framework. Afterward, this 
thesis project analyzed the Scaled Agile Framework (SAFe) and analyzed customer activities in this 
framework. Further, the Scaled Agile Framework (SAFe) field is the main viewpoint for this thesis 
project.  

This thesis project also analyzed the customer involvement concept in the new product development 
(NPD) and new service development (NSD). By analyzing that concept, it gave new insight and 
perspective for the software development projects to gain more benefit from customer involvement. 
Lastly, this thesis project discovered the intersection among three theoretical fields. And, this thesis 
project employed the findings as a foundation for developing the customer involvement process model. 

2.2 AGILE (ADAPTIVE) SOFTWARE DEVELOPMENT 

During the 1990s, the software development methods evolved in reaction to dissatisfaction with the 
previous software development approaches, which failed to overcome rapidly changing the 
environment (Schmidt, 2016). Several methods have been developed to be able to respond the 
circumstances, such as rapid application development (1991), unified process and dynamic systems 
development method (1994), Scrum (1995), Crystal Clear and extreme programming (1996), and 
feature-driven development (1997). Abrahamsson et al. (2003) structured evolution of agile methods 
and their interrelationships, as can be seen in Appendix A: Agile Software Development Method 
Evolutionary, to give a clear overview agile method evolution.  
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On the 11th of February 2001, 17 creators of the Agile software development methodologies met to 
unify the movement of the agile approaches. This meeting aimed to formulate a common understanding 
to establish the better way in software development. As a result, they created the principles guidelines 
and values of agile software development, which is called agile manifesto (Fowler & Highsmith, 2001): 

1. Individuals and Interactions over Processes and Tools. 
2. Working software over Comprehensive documentation. 
3. Customer collaboration over Contract negotiation. 
4. Responding to change over Following a plan. 

Additionally, the agile manifesto is formulated based on twelve principles, as can be read in Appendix 
B: Agile Manifesto principles 

According to the number of agile methods, this thesis project focused on several methods. The methods 
were selected by following recent survey that respects market share. 

 

Figure 4 Survey of most widely adopted agile methods. Ninth Annual State of Agile Development Survey 2015. Courtesy of 
VersionOne, Inc. Source: VersionOne’s 2015 Agile Methodology Survey 

As can be seen in Figure 4, the survey shows that both scrum and scrum/XP hybrid are the most widely 
adopted. According to the survey in 2009, as can be seen in Appendix C (Leffingwell, 2011), there are 
some interesting changes. Scrum used increased 6%. Otherwise, XP employed declined more than 5%, 
which survey in 2009 showed that XP popularity was 6%. According to the consideration, this thesis 
project discussed two methods as best practice: Scrum and Scrum/XP Hybrid 

2.2.1 SCRUM 

In 1995, Jeff Sutherland and Ken Schwaber developed an agile project management method, which 
called Scrum. This framework can cover an iterative, incremental process of software planning, 
development, testing, release, and deployment (Agarwal, 2011). Scrum is widely used because this 
platform is a lightweight framework and proved to have been successfully implemented in the software 
companies (Leffingwell, 2011).  

Furthermore, the Scaled Agile Framework (SAFe) adopts several key Scrum practices, such as works 
is done in “sprints,” all finished work is characterized as product backlog, adopting scrum master and 
product owner roles, and arranging a meeting at the end of each sprint. Specifically, scrum is widely 
employed at the team level, as can be seen in Figure 5 scrum in SAFe 5.  
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However, SAFe extends the scrum to provide the basic agile building block by adding lean quality 
practices and engineering technique inspired by extreme programming (XP) (Scaled Agile Framework, 
2016).  

 

Figure 5 scrum in SAFe (Scaled Agile Framework, 2016) 

2.2.2 SCRUM/XP HYBRID 

ScrumXp is developed to extend the scrum method, which doesn’t provide a mechanism to engineer a 
software (Mushtaq & Qureshi, 2012). Since Scrum focus on management practices, XP can complete 
scrum by adding engineering practices. The engineering practices refer to the guidelines for coding to 
produce the extremely high-quality product. By integrating Scrum and XP, the companies can develop 
a valuable product to the customers (Mushtaq & Qureshi, 2012).  

In detail, SAFe explains that each ScrumXP team has limited group member and cross-functional group 
(Leffingwell, 2011). The size and structure of the team are determined to optimize the communication 
and interaction among team members. Further, this thesis project has explained the detail of 
management practices in the section 2.2.1.  

In the engineering practices perspective, SAFe adopts XP to ensure teams developing high-quality code 
and components Also, SAFe defines five engineering and quality practices: continuous integration, test-
first, refactoring, pair work, and collective ownership. Furthermore SAFe also suggests using pair 
programming and metaphor, which are XP practices, to improve the quality of the development 
outcome. 

 

Figure 6 ScrumXP in SAFe (Scaled Agile Framework, 2016) 
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2.2.3 CUSTOMER INVOLVEMENT IN AGILE SOFTWARE DEVELOPMENT 

Customer involvement is a critical aspect of developing successful software products (Sauvola, et al., 
2015). Furthermore, customer involvement is widely used in the agile methods. Koch (2005) defines 
that main customer task in software development is to ensure that the software meets their needs as an 
end user. Customers also can contribute in creating software value (Highsmith, 2009). Further, 
customers can be defined as internal (inside of agile team's organization) or external party (outside of 
agile team's organization) (Highsmith, 2009). 

In Scrum, the customers have an important role in the software development process. There is a role 
which represents the customers called product owner. The product owner has critical tasks, such as 
defining the features of the product, creating a backlog, reviewing the development features, and 
providing input to the team (Schwaber & Beedle, 2002). 

In ScrumXP, the customers have similar roles with customers’ activities in Scrum.  Those activities are 
to provide and prioritize requirements, assess the developed tasks against a set of customer-defined 
acceptance criteria, and provide frequent feedback to the team (Beck, 2000). 

2.3 SCALED AGILE FRAMEWORK (SAFe) 

Although the international surveys show that agile practice has primarily been successful, the scope is 
only for small teams (Dingsøyr & Moe, 2014). The basic challenge in agile development is while 
implementing agile methods in large-scale projects (Dingsøyr & Moe, 2014). Therefore, Paasivaara, et 
al. (2012) report that the agile methods are inefficient in large projects. Furthermore, Laanti (2014) 
reveals that current agile methods can’t cover large organizations aspects, such as integrating 
continuously with the core business, creating a responsive organization for business benefit, combining 
informal networks and the formal organizational structure, competing for different organizational 
values and cultures, and prioritizing work based on potential value. 

Therefore, by 2011, Dean Leffingwell established the Scaled Agile Framework (or SAFe), which is a 
software development platform that offers the ability to cover both large-scale organization and process 
model for agile requirements practices (Leffingwell, 2011).  The SAFe big picture has two views. First, 
the view only covers a modest number of Agile teams called The default “3-level view”, as can be seen 
in Figure 7. Secondly, the “4-level view”, that has an ability to support building large and integrated 
solutions. Furthermore, this type can handle more practitioners to build and maintain the system.  
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Figure 7 SAFe (Scaled Agile Framework, 2016) (Copyright Scaled Agile, Inc. 2017. Used with permission) 

2.3.1 TEAM LEVEL 

This level describes how agile teams drive Agile Release Train (ART). ART is the primary value 
construct in SAFe. At this level, project members have primary tasks, which are to define, build and 
test the stories based on the backlog. Furthermore, this level can be worked by applying either scrumXP 
or Team Kanban.  

The project members have to collaborate with the other department or functional team to provide a 
continuously working system, which is called an iteration.  The iteration composition is defined by a 
product owner, who has a responsibility in the team backlog. 

The iteration begins with a planning meeting. In this meeting, the team selects which user stories that 
they will deliver at the end of the iteration.  The team has to hold a periodic meeting to review their 
progress. After the iteration, the team presents and demo the result to the product owner. A product 
owner is a person who reviews the result and ensures that the result meets customer needs. The product 
owner can be either a customer proxy or its customer. 

After the product owner confirmed the result, the team member and product owner collaborate to 
discuss how to improve the result for the next iteration before the team moves to the next iteration.  

A Scrum Master monitors these activities. Moreover, a Scrum Master has to guide the activities and 
make the project running smoothly 

2.3.2 PROGRAM LEVEL 

At this level, there is a role which acts as the train’s scrum master, which is called Release Train 
Engineer (or RTE). Furthermore, a team consists of multiple teams from the cross-functional 
department, which collaborate in the large-scale system. Next, the member of teams, which is called 
Agile Release Train (or ART), store its work into Program Increments (or PIs). Every PI begins with a 
meeting in which all members listen to the vision and roadmap of the train and software functionality 
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for the upcoming PI. Then, each team plans what objective that they can achieve in this PI, and also 
identify dependencies with other teams on the train as well as risks. Furthermore, the entire teams have 
to commit to the PI objectives. As a group, the teams also provide visibility to Business Owners needs 
in this PI. Commonly, people who participate as Busines Owners in the Program Increments Planning 
are customers. 

At this level, the teams have to arrange a periodic meeting with the scrum master and RTE to make sure 
the train will meet its objectives. And, an integrated system validation will be held at the end of every 
iteration with the customer. The validation can be done with workshop or user acceptance testing, which 
is needed customer involvement. Furthermore, this activity also aims to ensure that there is no a team 
running ahead.  

2.3.3 PORTFOLIO LEVEL 

This level is the highest level in SAFe. This level has three key concepts, namely: connection to the 
enterprise, program portfolio manager, and managing the flow of portfolio epics. Connection to the 
enterprise’s outcome is strategic themes which provide objective and consideration that can affect the 
decision making of company strategy. Program Portfolio Management helps dictate direction for all 
underlying value streams by obtaining strategic themes from the enterprise strategy and allocating 
budget to value stream to support these themes. They also manage cross Values Stream initiatives which 
impact several solutions in the form of epics. The last role of portfolio level is to discover, define, and 
administrate major initiatives required by the business. 

2.3.4 CUSTOMER INVOLVEMENT IN THE SCALED AGILE FRAMEWORK 

In this chapter, this research describes customer activities at the SAFe by following from the Scaled 
Agile Framework (2016) and classifies them by following the Scaled Agile Framework (2016).  

The Scaled Agile Framework (2016) summarizes the responsibilities of customers into 9 main activities 

1. Interact with analysts and subject matter experts during specification workshops 
2. Participate as business owner in PI Planning 
3. Attend Solution and possibly system demo; help evaluate the solution increment 
4. Participate in inspect and adapt workshop; assist in removing some systematic impediments 
5. Collaboratively manage scope, time, and other constraints with Product and Solution 

Management 
6. Help define the roadmap, milestone, and release 
7. Communicate the economic logic behind the solution and help validate assumptions in the 

economic framework 
8. Review technical and financial status of  the solution 
9. Participate in beta testing, UAT and other forms of solution validation 

Furthermore, SAFe also defines the customer into 2 types: internal and external customers. Internal 
customers are people engaged in building product or system for the internal purpose. For example, the 
company wants to build Payroll System for helping them to pay employee salary. Otherwise, the 
external customers are people who will buy product or solution developed by the company.  

SAFe has defined mechanism how to engage customers in the project by considering the purpose of 
building solution that consists of 2 types. The first type is Custom build solution. This type focuses on 
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building a solution for the specific individual customer. In this type, the customer is invited in all stages 
of development. In other words, the customers are totally in charge in the project.  

The second type is the general solution. It is the opposite of custom build solution; this solution has to 
address large audience needs.  Furthermore, there is no one customer who directly involves in the 
product development by considering a single customer can’t represent the market as a whole. Therefore, 
product and solution manager play as a customer.  

In the Agile Software Requirements: Lean Requirements Practices for Teams, Programs, and the 
Enterprise, Leffingwell (2011) describes the customer task in the stakeholder discussion. Leffingwell 
(2011) divide the stakeholder into 2 types: project stakeholder and system stakeholder. Project 
stakeholders are people who have an interest in the budget and schedule, in the product development 
process, and in selling process of the product. Those people could be project sponsors, project 
management, financial governance staff, or government. However, in this case, we can’t identify this 
stakeholder type as a customer since their primary purpose is not to buy the product. Otherwise, this 
research will focus on system stakeholders. This stakeholder is people who use this system directly or 
indirectly.  

Further, Leffingwell (2011) categorizes system stakeholders into three categories, namely: 

1. First Degree,  
2. Second Degree 
3. Third Degree.  

First degree is customers who directly use this product or system. The second degree is customers who 
use the solution provided by first degree. The third degree is people who install, deploy or monetize 
this product. This categorization aims to give guidance for developer or business owner to determine 
whose needs must be accommodated and prioritized.  

For determining user interface design of a system or a product, Leffingwell (2011) defines user persona. 
User persona categorizes the customers based on priority. Further, there are two types of user persona: 
primary persona and secondary persona. Primary persona contains customers who have to be 
accommodated their needs regarding a user interface of a system or a product. Secondary persona 
contains customers who also use the product, but they accept the user interface which is designed for 
the primary persona. 

2.3.4.1 CUSTOMER INVOLVEMENT CHALLENGES IN THE SCALED AGILE 
FRAMEWORK 

Leffingwell (2011) realizes that customer involvement will encounter some issues. The first issue is the 
development team should be able to communicate with the customers using the general language. It is 
the common issue in the software development that developers sometimes use programming or 
technical terms during a discussion with the customers, which they are not familiar with those terms. 
Therefore, the development team should use an analogy, or give a brief definition of the terms to 
customers when describing the technical aspects. In SAFe, the developer uses user story to 
accommodate the customer needs and build a bridge for developer-customer communication gap. A 
user story can provide a brief statement that describes what the system should to do for fulfilling 
customer needs. However, there is a debate who will write the user story. In XP, the customer can write 
the user story. Otherwise, in Scrum, product owner who will write the user story by getting input from 
the customers.  
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Secondly, Leffingwell (2011) also recognize that the customers are difficult to determine the most 
priority features because they think that they should require all features developed by the company. 
Therefore, SAFe suggests Cost of Delay (CoD) to help developers to prioritize the features. CoD 
estimates the importance of features by comparing user value, time value, and risk 
reduction/opportunity enablement. User value is a potential value that can be generated by providing 
the features needed by customers. Time Value is how much value will be lost if the companies are late 
to deliver the solutions to the customers. Risk reduction/opportunity enablement refers to how valuable 
the feature to help the companies to discover new technology, mitigate risk and exploit new 
opportunities.  

Thirdly, Leffingwell (2011) also mentions that customer motivation can decrease if there is little sense 
of urgency. However, Leffingwell (2011) only suggests to the companies for being worry regarding this 
situation. Further, Leffingwell (2011) provides no further explanation how to handle the customer 
motivation. 

2.4 CUSTOMER INVOLVEMENT IN NPD AND NSD 

As explained in the problem description, customer involvement is an essential factor for successful 
product development (Sauvola, et al., 2015). A company can produce a superior product or service in 
the market and obtain economic success by involving their customers. Otherwise, without customer 
involvement, a company can suffer a loss because the product can fail to meet the customer expectation. 
Therefore, this chapter elaborates the customer involvement aspects derived from NPD and NSD, so 
that new insight can be gained to enrich software development.  

Customer involvement discussion is very broad, so this thesis project adopted questions of Melton 
(2007, p 13) reflected in successful NSD and implementation to get a better understanding of customer 
involvement. However, the original Melton (2007) questions cover other users, such as frontline 
employee, and only focus on the NSD, as can be read in Appendix D: Melton (2007) Main Question. 
So, this thesis project adjusted the questions to only focus customer involvement and broadly use in 
either the NPD or NSD. Thus, the modified questions become: 

1. Who is involved in the development process? 
2. What stage(s) are customers involved? 
3. How are customers involved (i.e., methods, the level of intensity, etc.)? 
4. What are the proposed and demonstrated effects of customer involvement in the development 

process? 

The first question refers to what criteria are used by the company for selecting customer will be involved 
in the project. The second question refers to in which stage the customer will be involved. The third 
question explores the mechanisms to involve the customers in the projects. The last question addresses 
what is impact expected by either the company or the customers because of customer involvement. 

Next, this thesis project answered those questions by collecting studies related to the customer 
involvement. In order to answer the first question, this thesis project analyzed customer criteria to 
identify customer involvement deeply. This project defined the customer criteria by considering 
customer characteristic. The customer characteristic aims to classify the customers based on their 
knowledge. Furthermore, it can help the companies to classify the ability and knowledge of the 
customers. Magnuson (2009) specifies the customer characteristics by considering 2 factors: product 
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use knowledge and technology knowledge. Further, he categorizes customer characteristic into 3 types, 
namely: ordinary users, experts, and lead users. 

 

Figure 8 Use Knowledge and Technology Knowledge among Different Types of Innovators (Magnusson, 2009) 

The lead users are the most popular user involvement characteristic (Rothwell, 1992). As can be seen 
in Figure 8, the lead users are users that have both types of knowledge. Commonly, a lead user is a 
front-end user who analyzes market needs before the majority of users in the marketplace (Von Hippel, 
2007). Furthermore, this user can be used to provide useful ideas (Magnusson, 2009) and support 
concept generation (Schreier & Prügl, 2008). Nevertheless, the companies have to spend more effort 
and extra time to discover lead users (Schreier & Prügl, 2008). The next characteristic is ordinary user. 
The ordinary users are the customers who have less knowledge of the technology. Nevertheless, these 
users can provide more valuable and more original idea (Magnusson, 2009) because they don’t think 
about technological limitation while addressing particular idea or feedback. However, the companies 
have to be careful in using information from ordinary users because these users can suggest uncertainty 
requirement (Korkala, Pikkarainen, & Conboy, 2010). Further, these users can’t communicate their 
needs and ideas because they don’t know what the technology that suitable for solving their problems 
or issues (Lettl, Herstatt, & Gemuenden, 2006; Olson & Bakke, 2001).  Additionally, they can’t evaluate 
the potential value of products accurately (Hoeffler, 2003). The last characteristic is expert. The experts 
are the customers who understand about technology, but they lack product use knowledge. Thus, these 
users tend to be more realistic in presenting their ideas (Magnusson, 2009). Therefore, the companies 
should encourage the experts to get a better understanding of the product use since these users act more 
realistic (Magnusson, 2009). However, the expert role is questionable because a customer should 
understand the product use since the definition of customer is a person who buys the product or service 
(Blythe, 2008). Therefore, the expert role will be more make sense if it is addressed to a potential 
customer. 

According to the second question, what stage(s) are customers involved, Nambisan (2002) categorizes 
the customer involvement based on the degree of their involvement in customer role concept. This 
concept is used to identify how deep the customers will be involved in the project. This concept can 
give benefit for either customer or product provider. For the customers, it can give understanding to 
them what they have to do in the NPD process. For companies, they can manage their expectation from 
the customer feedback. Moreover, they can control who will get access the confidential information. 
Nambisan (2002) customer role concept divides the customer activities into three roles, namely: 

1. Customers as resources 
2. Customers as co-creators 
3. Customers as users 

In the “Customers as resources”, the customers are employed only as a source of knowledge. They 
certainly contribute the value to the development process, but they will not (co)arrange the planning for 
particular activities. However, Ghobadi and Mathiassen (2015) argue that this role often describes 
users’ description of functional requirements inconsistently. This circumstance can cause the 
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development to spend more time to re-work the features or system. The second role is “Customers as 
co-creators”. The customers as co-creators involve in the design and development phase. They have an 
active role in contributing to the product design generating and development activities, but they can 
drive increasing project uncertainty (Westh Nicolajsen & Scupola, 2011).  Otherwise, Lundkvist and 
Yakhlef (2004) argue that customer involvement in the development process can create a better product 
by reducing uncertainty. Therefore, the companies have to monitor and evaluate the customers’ 
activities periodically to ensure that the customer involvement can improve product quality without 
increasing the project uncertainty. The last role is “customers as users”. The primary task of this role is 
to validate the particular solutions and provide product support. Furthermore, the customer involvement 
in the product testing can reduce costly redesign and rework (Nambisan, 2002). In order to get the 
optimal result, the companies have to ensure that the customers represent customer broadly (Westh 
Nicolajsen & Scupola, 2011), so the companies get more customer insights. Further, the companies 
have to be careful with new feedbacks at the end of development because the requirement changes are 
the major issue at the end of development. Due to those changes, the developers are reluctant to do extra 
work because they think that the users have ignored the importance of requirement classification 
(Ghobadi & Mathiassen, 2016). 

Current majority studies suggest that the companies should involve their customers in all stages, such 
as idea generation, design, and testing to improve the innovation performance and reduce the 
development risk (Cooper, 1980; Murphy & Kumar, 1997; Voss, 1985; Kaulio, 1998). By involving 
their customers, it can support the companies to generate the creative ideas at the early stages of 
development (Magnusson, 2009). Further, ideas generation is a key process that drives the companies 
to produce a successful innovative product (Barczak, 1995) (Cooper, 1986). Next, the companies can 
also engage their customer in the design stage.  Integrating the customers in this stage has been proven 
to produce high-quality concept (Lilien, Morrison, Searls, Sonnack, & Hippel, 2002; Urban & Von 
Hippel, 1988). The next stage is testing. Generally, the companies create a product prototype to be 
tested by their customers. This stage aims to measure the solutions that have been solved by the product 
(Kaulio, 1998). Further, Alam (2002) state that the companies also involve the customers in the 
commercialization stage.  

Although some authors suggest that the companies should involve the customers in all stages, as 
mentioned above, other authors recommend that the companies don’t need to involve the customers in 
the particular product development stages, such as design and development phase, because it can 
increase project uncertainty (Bennett and Cooper, 1979, 1981; Christensen and Bower, 1996; Martin 
and Faircloth, 1995; Souder, 1989). Furthermore, Callahan and Lasry (2004) reveal that involving the 
customers in the design and development phase of the high technology development affect negatively 
to product performance.  

Regarding the third question, many methods are offered to overcome specific company circumstances, 
such as QFD (Akao, 2004; Ullman, 1992), user-oriented product development (Rosenblad-Walling, 
1988), concept testing (Page & Rosenbaum, 1992), beta testing (Dolan & Matthews, 1993), consumer 
idealized design (Ciccantelli & Magidson, 1993), and lead user method (Urban & Von Hippel, 1988; 
Herstatt & Von Hippel, 1992). Those methods present a different level of engagement and method of 
involvement. However, Kaulio (1998) argues that the companies should not focus to determine a 
specific method, but put their effort to design a method according to their customer satisfaction and 
development process.   

According to the last question, the companies’ purpose of involving their customers in the product 
development process is to get perspective and feedbacks from them. The customer perspective and 
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feedbacks are used to improve company’s products quality, which affects their economic success. 
Otherwise, in the customers’ perspective, this thesis project discovered customers’ motives of 
involvement. By considering the customer motives, this thesis project gave insight how to motivate the 
customers and encourage them to give their best effort. Fuller (2008) classifies customer involvement 
motives into four factors, namely: 

- Financial Factors, example: Discount, Cash, Exclusiveness of Uses 
- Social Factors, example: Reward or Recognition 
- Technological Factors, example: Advance Information 
‐ Psychological Factors, example: Enjoyment of contributing, For humanity 

Generally, the companies offer financial benefit for the customers. These compensations should be easy 
conducting with the customers because the parameter of benefit and activities, which both parties will 
perform, can define clearly in the agreement.  Also, the companies can offer exclusiveness of use to 
attract the customer to involve in the product development. It gives authority to the customer for using 
the new product or features early to support their business.  In other words, it offers a competitive 
advantage for customer’s business. However, the companies have to prepare a preventive action to 
overcome rivalry among customers. 

Furthermore, the companies can encourage their customers’ participation by promising high rewards.  
The customers may contribute to the product development not because of their interest to improve the 
products, but because of their interest in winning the reward and getting the recognition (Brockhoff, 
2003).  

The next compensation is technological factors. The companies can offer to the customers is by 
allowing them to access advance information. The customers can use this information for a various 
purpose that gives advantages to their business or supports their goal. However, the companies have to 
be careful because it is too risky sharing confidential information to the external parties. The companies 
also have to be careful when offering non-monetary compensation to customers. By providing those 
non-monetary compensations to several customers, it can drive other customers to feel to be treated 
unfairly.  Consequently, the customer trust decrease. 

The companies also can consider Psychological Factors because some people want to join in the product 
development because they enjoy in contributing (Evans and Wolf 2005; Nambisan and Baron 2009) or 
they believe that the product can help other people (Hoyer, W. D., Chandy, R., Dorotic, M., Krafft, M., 
& Singh, S. S., 2010) 

2.5 SAFE AND NSD/NPD THEORETICAL FIELDS COMPARISON 

This section presents the findings of customer involvement addressed by SAFe, agile, NPD and NSD 
study. Further, this thesis project doesn’t include customer involvement addressed by agile because this 
project assumes that customer involvement principles in the agile software development have been 
addressed in SAFe. Therefore, this project only compared and analyzed two theoretical fields that could 
be useful for this thesis project, as can be read in Table 1. Further, the comparison was conducted by 
following the modified Melton (2007, p 13) questions that have been addressed in Chapter 2.4. 
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Table 1 Theoretical fields’ comparison 

 SAFe  References Customer 
Involvement in the 

NPD and NSD 

References 

Who is involved 
in the 
development 
process? 

‐ System 
stakeholder 

‐ User Persona 

(Leffingwell, 
2011) 

Customer 
Characteristic 

(Magnusson, 
2009) 

What stage(s) 
are customers 
involved? 

‐ All stages 
(Generating 
idea, design, 
development, 
and testing) 

(Leffingwell, 
2011) 

Customer role 

 

(Nambisan, 
2002) 

All stages 
(Generating idea, 
design, development, 
testing, and 
commercialization), 
but there is a debate 
that customer 
involvement should 
not be implemented 
in all stages 

(Bennett and 
Cooper, 1979, 
1981; 
Christensen and 
Bower, 1996; 
Martin and 
Faircloth, 1995; 
Souder, 1989) 

How are 
customers 
involved (i.e., 
methods, the 
level of 
intensity, etc.)? 

‐ Purpose of 
building 
solution 

‐ User story 

(Leffingwell, 
2011) 

QFD, (Akao, 2004; 
Ullman, 1992) 

user-oriented 
product 
development 

(Rosenblad-
Walling, 
1988) 

concept testing (Page & 
Rosenbaum, 
1992)  

beta testing (Dolan & 
Matthews, 
1993) 

consumer idealized 
design, 

(Ciccantelli & 
Magidson, 
1993) 

lead user method (Herstatt & 
Von Hippel, 
1992) 
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What are the 
proposed and 
demonstrated 
effects of 
customer 
involvement in 
the 
development 
process? 

‐ Improving 
company’s 
products 
quality 

(Leffingwell, 
2011) 

‐ Improving 
company’s 
products quality  

‐ Customer 
motives 

(Füller, 2010) 

In order to determine what type of the customer that should be involved in the project, SAFe has system 
stakeholder and user persona concept. However, user persona concept can’t be applied in the product 
development that doesn’t focus on user interface. This concept is only suitable for the companies who 
develop application or software. Further, the customer characteristic can be used in this thesis project 
to identify the customer competence. 

According to the customer contribution in the project, this project studied Nambisan’s customer role 
and customer activities described by SAFe, as can be seen in Figure 9. Further, the customer role 
specifies customers based on the task and degree of customers’ involvement in the project.  

 

 

Figure 9 Nambisan’s customer role and customer activities described by SAFe Combination 

The “customers as resources” role is easily defined because it only covers workshop participation during 
idea generation. Otherwise, the “customers as co-creators” role is most widely used. This role type 
covers customer activities during design and development process, such as helping to manage 
constraints of the project, planning the project, and evaluating the solution increment. Moreover, 

•Interact with analysts and subject matter experts during specification workshops

As a resource

•Participate as business owner in PI Planning

•Attend Solution and possibly system demo; help evaluate the solution increment

•Participate in inspect and adapt workshop; assist in removing some systematic 
imperdiments

•Collaboratively manage scope, time, and other constraint with Product and Solution 
Management

•Help define the roadmap, milestone, and release

•Communicate the economic logic behind the solution and help validate 
assumptions in the economic framework

•Review technical and financial status of  the solution

As co‐creator

•Participate in beta testing, UAT and other forms of solution validation

As a user
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customers also can be asked regarding the financial status.  The last role is “as a user”. In SAFe, this 
role covers beta testing, user acceptance testing (UAT) and other validation activities.  

According to the customer involvement level, SAFe has explained that the companies should involve 
their customers as much as possible, but it is contradictory with some studies. Indeed, Alam (2002) 
states that the companies should involve their customers in all stages to gain more benefit and generate 
more customer value. Nevertheless, some authors argue that they don’t recommend the companies to 
involve their customers in the design and development phase when developing high technology 
(Bennett and Cooper, 1979, 1981; Christensen and Bower, 1996; Martin and Faircloth, 1995; Souder, 
1989 Callahan and Lasry, 2004; Lynnet al., 1998; Lau et al.’s, 2010). The main reason why the 
customers should not be involved in that phase because they are incapable of understanding what new 
technology can do for them. Moreover, it can increase project uncertainty and decrease product 
performance. Otherwise, Menguc, Auh, and Yannopoulos (2014) recommend the companies to involve 
their customer in the design and development phase when they develop the low technology. Moreover, 
some studies recommend involving them actively (Foxall, 1986; Griffin and Hauser, 1993; von Hippel, 
1978) 

Furthermore, SAFe has defined completely and clearly how the customers contribute in the project. The 
contribution of customers relies on the purpose of building solution. The customers will deeply involve 
when developing custom build solution. Otherwise, the product manager will act as a customer when 
developing a general solution. Further, SAFe employs user story to overcome developer-customer 
communication gap. Therefore, this project would not use customer involvement method described in 
the NSD and NPD literature for determining how the customers should contribute. 

Both SAFe and the customer involvement study in NPD and NSD agrees that the customer involvement 
aims to improve products quality. However, SAFe does not explain what the customer expectation when 
joining the project. Further, by understanding their motives, the companies can encourage the customers 
to give their best effort. Therefore, this project uses Fuller (2008) customer motives classification to 
conduct a strategy for engaging the customers. Further, the customer motives are classified into 
financial factor, social factor, technological factor, and psychological factor. 
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3 RESEARCH METHODOLOGY  

This chapter presents the systematic steps, which were implemented in this master thesis project, to 
answer the research objectives. The steps were established and structured following regulative cycle 
formulated by Van Strien (1986). This methodology was chosen because the regulative cycle is a 
standardized approach to solve a business problem that relevant to the company’s environments and 
situations (Simon, 1996). Furthermore, this methodology consists of 6 main stages: problem 
identification, problem selection, diagnosis and analysis, design, validation, and final design, as can be 
seen in Figure 1010. However, there is an adjustment between design and validation process. This thesis 
project added iteration between two processes. In case the solution does not solve the problem, it should 
be redesigned to make the process iterative. So, this thesis project could redesign solution when there 
is an improvement in the validation phase. When the solution has been confirmed can solve the 
problems, the final design is presented. 

 

Figure 10 Van Strien regulative cycle 

The problem identification and selection have been done and described in the previous chapters. 
According to those stages, this thesis project determined the research questions, namely:  

‐ RQ1: How to identify customer involvement in projects that implement the Scaled Agile 
Framework? 

‐ RQ2: How to specify and implement a customer involvement process model in projects that 
implement the Scaled Agile Framework? 

Afterward, this thesis project shows how the remaining phases refer to the research questions, as can be 
seen in Figure 11.  
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Figure 11 Relation between the Van Strien cycle with the research questions 

3.1 STEP 1: DIAGNOSIS & ANALYSIS  

In the diagnosis and analysis phase, this thesis project followed the research process formulated by 
Saunders, Lewis, & Thornhill (2007), as can be seen in Figure 12. This research process accommodates 
and combines several research methods to provide a comprehensive result. 

 

Figure 12 Research method for Diagnosis & Analysis (Saunders, Lewis, & Thornhill, 2007) 

First, the research topic and the literature review had finished, as shown in Chapter 1 and 2. The 
literature review was performed by evaluating the customer involvement study in the Scaled Agile 
Framework (SAFe), agile software development, NPD, and NSD. Afterward, the literature review result 
was used to be a foundation for determining the direction and topic of the interview, which questions 
need to be addressed in the questionnaire,  and which secondary data will be used.  

Furthermore, the interviews, questionnaire and secondary data collection were conducted to analyze 
whether the findings discovered in the literature review can be adopted in projects that implement SAFe 
because not all findings come from SAFe or agile studies. So, it is required to prove that the findings 
are applicable to projects that implement SAFe since this thesis project focus is to improve SAFe.  

3.1.1 COLLECTING PRIMARY DATA USING INTERVIEWS 

The interview was conducted with the stakeholders who understand customer involvement in Philips 
by using the semi-structured method.  Further, the semi-structured interview is suitable for exploring 
respondent’s perception and opinion, enabling the extensive information gathering, and enabling the 
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direct clarification of the answer (Creswell, 2013).  Furthermore, the interview was conducted into 2 
types. First, the author interviewed the mentors of the author from university and Philips within several 
iterations. The mentors of the author consist of an information system expert from university, an agile 
expert from Philips, and Director Q&R from Philips. This activity was performed to ensure that the 
research objectives and questions are relevant to the Philips situation. Further, it aims to ensure people 
who have direct contact with the customers can be interested in the projects. So, they are willing to 
contribute to this thesis project.  

The second interview type is Delphi Study. The Delphi Study is a communication method for collecting 
expert opinion on a particular topic. Further, the Delphi Study was chosen because this method can 
accommodate interdisciplinary issues, cross over theoretical fields, and new or future trends (Mingers, 
2001). This method was performed in two rounds of feedbacks. In the first round, the result of the 
literature review was brought when performing semi-structured interviews with the program manager 
and the product manager since these stakeholders are people who communicate with the customers. 
Further, the author analyzed customer involvement in the Philips environment and validated the 
literature review findings. In every interview, the author recorded the discussion based on each 
respondent’s permission. Then, the author sent the important point of the interview to the respondents 
via email. Next, the respondents gave a feedback or comment regarding the email. 

Afterward, the customer involvement conceptual model was established by combining information 
from the first round. Next, the second round was performed to ensure that the conceptual model meets 
the respondents’ expectation. Further, the second round is described in step 3: Validation. The Delphi 
Study was chosen because this method can accommodate interdisciplinary issues, cross over theoretical 
fields, and new or future trends (Mingers, 2001). 

3.1.2 COLLECTING PRIMARY DATA USING QUESTIONNAIRE 

The questionnaire was conducted to gather the information about the customer involvement in the 
product development from the people who want to contribute to the research, but they don’t have 
enough time to do a meeting. The content of the questionnaire was created and reviewed by involving 
an information system expert from university, an agile expert from Philips, and Director Q&R from 
Philips. It aims to make sure that the questions are clear enough and use the common terms that are 
easily understood by Philips people. Further, the questionnaire can be seen in Appendix J. 

3.1.3 USING SECONDARY DATA 

The secondary data was obtained by looking at Philips internal website that provides information the 
Philips goal, vision, and strategy. Furthermore, this study also has looked at the external parties’ 
regulation that related to the customer involvement in the Philips product development. 

After the collecting the result from 3 mechanisms above, the data was analyzed. Further, the result is 
called a customer involvement conceptual model. Moreover, the model is employed to support in 
designing the model. 
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3.2 STEP 2: DESIGN 

This stage was performed to answer the second research question goal, which is to specify and 
implement the customer involvement process model in the project that implements the Scaled Agile 
Framework. The model developed aims to prevent increasing project uncertainty caused by customer 
involvement. In the design phase, this thesis project developed the model by following framework from 
Von Alan, March, Park, & Ram (2004), as can be seen in Figure 13. This framework was chosen 
because it can combine phenomena in the real environment and the theoretical field (Von Alan, March, 
Park, & Ram, 2004). Further, by performing this framework, this thesis project could discover the 
covered truth that it doesn’t discuss yet in the particular study or it doesn’t implement yet in the real 
environment. 

 

Figure 13 Information System Research Framework (Von Alan, March, Park, & Ram, 2004) 

3.2.1 KNOWLEDGE BASE 

The first step conducted the knowledge base to understand the customer involvement concept in the 
theoretical fields. Further, the findings are used to be the thesis project foundation and methodologies 
for conducting the research. First, the thesis project analyzed customer involvement discussion in SAFe 
and agile software development. However, there is limited information regarding particular subjects. 
Then, this thesis project explored the customer involvement discussion in the NPD and NSD. According 
to the fields, this thesis project made a comparison and found the gap of customer involvement concept 
between SAFe and NPD or NSD. Then, the finding was used to design a model that can improve SAFe, 
specifically in the customer involvement discussion.  
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3.2.2 ENVIRONMENT 

The second step was performed to analyze the customer involvement phenomena in the real 
environment, such as people, organization, and technology related to the customer involvement. In 
order to conduct the analysis, this thesis project has done some research methods. The first method is a 
semi-structured interview. The author interviewed the stakeholders who have direct contact with the 
customers. However, this step was included in the Delphi study round 1.  

Similar to the diagnosis & analysis step, the questionnaire was conducted, and the content of the 
questionnaire was reviewed by an information system expert from university, an agile expert from 
Philips, and Director Q&R from Philips. Moreover, the author also learned the external parties’ 
regulations that have affected every Philips decision regarding customer involvement. 

3.2.3 IS RESEARCH 

In the third step, this thesis project conducted evaluation and justification of theory related to the 
phenomena in the real environment. Further, the thesis project analyzed and compared the truth of 
customer involvement implementation and the utility of customer involvement. By comparing the truth 
and the utility, the thesis project developed a model that can fulfill the gap (Von Alan, March, Park, & 
Ram, 2004). Further, the model is called customer involvement process model. Furthermore, customer 
involvement process model was validated to prove whether the utility of customer involvement 
discovered from NSD and NPD fields can be applied in projects that implement SAFe. 

3.3 STEP 3: VALIDATION 

In this stage, this thesis project aims to assure that the customer involvement process model built is 
applicable for the company and intends to test the internal validity. Therefore, the second round Delphi 
study was performed to clarify and validate the customer involvement process model for SAFe. First, 
the author presented the revised model that has been improved by combining input from the semi-
structured interview with the respondents and secondary data collection. Afterward, second round the 
Delphi study was applied. The respondents would be asked some questions. The main question was 
created based on Wieringa & Moralı (2012) suggestion. Wieringa & Moralı (2012) recommend two 
main question when performing design validation, namely: 

1. Will the model work in the stakeholder environment? Why? 
2. Will the model satisfy the stakeholder goals? Why? 

Furthermore, the interview also addressed sub-questions which discuss the components within the 
model.  

Afterward, this thesis project has also performed domain expert testing to gather general opinion 
regarding the model. Initially, the model was presented to the expert to get feedback to improve the 
final model. This testing approach was selected considering their experience and knowledge about 
the real situation, problems, and constraints in the information system field. Their input can be 
helpful to help this research to review the model whether this model can be implemented in the 
other companies (Creswell, 2013) 
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3.4 VALIDITY AND RELIABILITY 

This thesis project used case study tactics developed by Yin (2009) to assure the quality of research. 
Yin (2009) proposes four type of test to establish the quality of research: construct validity, internal 
validity, external validity, and reliability. Further, those tests are described below 

‐ Construct validity focuses on the correctness of test measurements for the concept being studied 
(Yin, 2009). Therefore, this thesis project employed multiple sources of evidence: interview, 
questionnaire and documents. Then, a chain of evidence was established. Furthermore, the 
author has always sent the summary of discussion, so the respondent could check the summary 
and could make the revisions if there is a misinterpretation 

‐ Internal validity focuses on establishing a causal inference (Yin, 2009). Thus, the thesis project 
has always built an explanation that covers “why” and “how” a particular event led to another 
event by combining information derived from two round interview (Delphi study), 
questionnaire, and Philips documents. 

‐ External validity focuses on the generalizability (Yin, 2009). According to the generalizability, 
the result of this thesis project was analyzed to determine whether the customer involvement 
process model can be implemented in other environments. 

‐ Reliability focuses on ensuring that the result of the research is same if the research is conducted 
by other people (Yin, 2009). According to this concern, this thesis project performed the 
structured way of research in the interview’s process. Further, the interview question followed 
Melton (2007) questions that reflect the successful customer involvement and Wieringa & 
Moralı (2012) questions to validate the design. Moreover, the evidence of the interview and 
questionnaire was collected to assure the reliability.  

Overall, this thesis project was performed by following Van Strien (1989) regulative cycle and applied 
multiple data collection methods: literature review, interview, questionnaire and collecting the 
secondary data. In the diagnosis & analysis stage, this thesis project implemented the research process 
recommended by Saunders, Lewis, & Thornhill (2007) to build a customer involvement conceptual 
model by performing several research methods. After that, the design stage was conducted by following 
Information System Research Framework established by Von Alan, March, Park, & Ram (2004) to 
develop a customer involvement process model. Further, this framework can accommodate the 
phenomena in the real environment and compare with the theoretical field – or vice versa. Furthermore, 
the second round Delphi study was applied for validating the model. Further, Yin (2009) case study 
tactics are used to assure the research quality. 
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4 CUSTOMER INVOLVEMENT IDENTIFICATION 

This chapter presents a customer involvement conceptual model that has been developed by following 
Saunders, Lewis, & Thornhill (2007) research process. First, a literature review was conducted by 
analyzing several studies, such as SAFe, agile software development, new product development, and 
new service development research. However, the literature review resulted generic concepts which are 
applied in a broad variety of industrial domains. Therefore, this thesis project analyzed the application 
of the concepts in Philips, where implements SAFe for conducting their projects, to prove that the 
concepts are applicable in projects that implement SAFe. The analysis was performed by applying 3 
research methods: interview, questionnaire and secondary data collection, which has been described in 
Chapter 3.1. Further, the analysis aims to ensure that the proposed concepts are applicable in the SAFe 
environment. Thus, a comprehensive outcome could be generated. Furthermore, we call the outcome as 
a conceptual customer involvement model. 

4.1 PRIMARY DATA USING INTERVIEW  

This section presents the result of semi structured interview performed by this thesis project. The 
interview itself was held into two steps. In the first step, the author interviewed the mentors of the author 
from Philips. It aims to ensure that the research direction is relevant to the Philips situation and make 
the research topic sharper. Next, the result of the interview was used to determine the content and 
direction of the interviews with people who communicate with the customers.  

4.1.1 INTERVIEW WITH THE AUTHOR MENTORS FROM PHILIPS 

The author interviewed the author mentors to get a general overview regarding the customer 
involvement in the Philips product development. Further, to conduct the interview, this thesis project 
adopted Melton (2007) questions to formulate the main content for the interview, namely: 

1 Who is involved in the development process? 
2 What stage(s) are customers involved? 
3 How are customers involved (i.e., methods, the level of intensity, etc.)? 
4 What are the proposed and demonstrated effects of customer involvement in the development 

process? 

The first question refers to what customer specification is used by Philips for selecting customers who 
will be involved in the project. The second question refers to in which stage the customers will be 
involved. The third question explores the mechanisms to involve the customers in the projects. And, 
the last question addresses what impact is expected by either Philips or the customers, who are involved 
in the projects, because of the customer involvement. Further, the result of the interview can be seen in 
Table 2.  

Table 2 Customer Involvement in Philips 

 Maria Dolores Lara proano, Agile 
Coach 

Jan van Moll, Director Q&R, DI BU 
MR Q&R 

Who is involved 
in the 

‐ User persona 
‐ Every sub-business unit decides the 

customers who will be engaged in 

‐ User persona 
‐ Every sub-business unit has 

different requirement to decide the 
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development 
process? 

the project based on the project 
requirement 

customers who will be engaged in 
the project 

What stage(s) are 
customers 
involved? 

‐ Commonly, the customers are 
involved in all stages, but it 
depends on the project requirement 

‐ Every business unit has different 
policy to determine in which stage 
the customers should be involved 

How are 
customers 
involved (i.e., 
methods, the 
level of intensity, 
etc.)? 

‐ Formal and informal meeting 
‐ Scheduled and unscheduled 

company visit 
‐ User story 

‐ Formal and informal meeting 
‐ Scheduled and unscheduled 

company visit 
‐ User story 

What are the 
proposed and 
demonstrated 
effects of 
customer 
involvement in 
the development 
process? 

‐ Improving products quality 
 

‐ Improving products quality  
 

According to the first question, which addresses who is involved in the development process, this thesis 
project concluded some important points. First, Philips mainly uses user persona concept to specify and 
recognize their customers. However, there is a different definition of user persona in the SAFe theory 
and Philips. In SAFe, user persona concept is used for determining interface design of the product. In 
Philips, user persona terminology is employed to give guidance for developer or business owner to 
determine whose needs must be accommodated and prioritized. Furthermore, Figure 14 illustrates how 
user persona concept is applied in Philips. Further, this project follows the definition of user persona 
used in Philips 

 

 

Figure 14 user persona in Philips 

Besides user persona, every business unit has been recognized that has a different approach to categorize 
their customers. It depends on the project requirement or the business unit situation. Further, it will be 
deeply discussed when reviewing first round Delphi study result.  
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Following the second main question, which addresses what stage(s) are customers involved, there is no 
documentation or guidance that regulate the customer involvement level. Currently, the customer will 
be involved by considering the project requirement.  According to this concern, this thesis project will 
provide guidance to the Philips that would be presented in Chapter 5.   

Regarding the next question, which addresses how the customers involved, Philips gathers information 
from the customers and deliver the information to the development team using various approaches. 
Generally, the product manager, who is the customer representative, obtains the information by doing 
a formal and informal meeting. Furthermore, scheduled and unscheduled company visit is held to gather 
the customers’ expectation and manage the relationship. After gathering the information, they will filter 
the information and accommodate the useful information to be implemented in the product 
development. The selected information will be written down in the user story by them. Next, the user 
story is delivered to the technical team or product owner.  

Regarding the last question, which addresses what the proposed and demonstrated effects of customer 
involvement in the development process, the objective of customer involvement is to improve the 
product quality. However, the respondents have limited information about the reason why the customers 
want to participate in the projects. Therefore, this topic would be asked deeply to other respondents, 
who communicate with the customers.  

4.1.2 INTERVIEW WITH THE RESPONDENTS WHO HANDLE THE CUSTOMERS 

In this stage, this thesis project adopted Melton (2007) questions and added two questions at the 
beginning and end of the questions. The first question addresses the project characteristic. The question 
was addressed because this thesis project found that every sub-business unit determines the customer 
involvement level based on the project requirement, as the following statement. 

“Every sub-business unit decide the customers who will be engaged in the project based on the 
requirement” 

(Agile Coach) 

Further, Phillips has limited formal information regarding project identification that addresses customer 
involvement. Therefore, this thesis project analyzed the project characteristic in the real environment 
that implements SAFe. It aims to make sure that the customer involvement process model can cover all 
project in sub-business units.  

Furthermore, the second additional question addresses customer involvement problems. It aims to 
analyze the problems that could be occurred when adopting the customer involvement process model. 
So, the thesis project can anticipate the issues that may occur when adopting the model. Thus, the 
modified main questions become: 

1 How is your project characteristic that your department handle? 
2 What stage(s) are customers involved? 
3 Who is involved in the development process? 
4 How are customers involved (i.e., methods, the level of intensity, etc.)? 
5 What are the proposed and demonstrated effects of customer involvement in the development 

process? 
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6 What is your customer involvement problems? 

The interview was performed by meeting with the Philips employees who communicate with the 
customers, as listed below. 

1. First respondent: Stephan Mercier – Director, Product Management (SM) 
2. Second respondent: Ruud De Boer, Clinical Science Director (RD) 
3. Third respondent: Regis Rimaud, E2e Program Manager (RR) 
4. Fourth respondent: Ruairi Smyth, Program Implementation Manager O2c, O2c Pmo (RS) 
5. Fifth respondent: Stephan Fromme, Senior Product Manager, Computational Pathology (SF) 

Next, the complete result of the interview can be seen in Appendix E Chapter 12.1. Further, this project 
combined the respondents’ answer, as can be read below. 

4.1.2.1 HOW IS YOUR PROJECT CHARACTERISTIC THAT YOUR DEPARTMENT 
HANDLE? 

According to the interview with the author mentors, this thesis project deduced that Phillips has different 
approach to identify the project that specifically addresses customer involvement. Further, Philips has 
limited formal information regarding this subject. Also, SAFe has a limited explanation regarding the 
project identification. Therefore, this thesis project followed the project risk identification formulated 
by Applegate, L. M., McFarlan, F. W., & McKenney, J. L. (1996) to identify the projects. Further, the 
project risk identification would be addressed to the respondents. Moreover, by analyzing the risk, the 
companies can decrease the possibility of increasing project uncertainty (Sanchez, H., Robert, B., & 
Pellerin, R., 2008). Furthermore, this method has three project dimension to determine the risk level. 
Those dimensions are technology, project size, and project structure. Technology dimension refers to 
how familiar the company with the technology.  Project size refers to how complex the project. The 
complexity of project covers staffing levels, the number of the department involved, and the amount of 
investment. Project structure refers to how agile the project.  

In order to assess the technology risk, Applegate, L. M., McFarlan, F. W., & McKenney, J. L. (1996) 
have formulated the questions, as can be seen in Appendix I. However, the questions are not suitable 
for the Philips situation. Therefore, this thesis project modified the questions to fit the Philips situation 
by consulting with two mentors of the author from Philips: an agile coach and a Director Q&R, DI BU 
MR Q&R. Further, the modified questions for the technology dimensions are shown below.  

    Questions  Weight 

1  The technology selected is familiar to the company    

   strongly disagree  5 

   disagree  4 

   neither disagree, nor agree  3 

   agree  2 

   strongly agree  1 

        

2  The technology selected is familiar to the customers    

   strongly disagree  5 

   disagree  4 

   neither disagree, nor agree  3 

   agree  2 
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   strongly agree  1 

        

3  The product development always requires new hardware    

   strongly disagree  1 

   disagree  2 

   neither disagree, nor agree  3 

   agree  4 

   strongly agree  5 

        

4  The product development always requires new software    

   strongly disagree  1 

   disagree  2 

   neither disagree, nor agree  3 

   agree  4 

   strongly agree  5 

That questions would be assessed by averaging the weight. Further, the project is identified as high 
technology when the weight is more than 3. Otherwise, the project is identified as low technology when 
the weight is less than 3. 

Next parameter is project size. The project size refers to how complex the project. The complexity of 
project covers staffing levels, the number of the department involved, and the amount of investment. 
However, this thesis project can’t afford the complete parameter because assessing the project size is 
very complex which needs the further research to analyze it. 

    Questions  Weight 

1  Estimated project implementation time    

   12 months or less  1 

   13 months to 24 months  2 

   More than 24 months  3 

      

 2 
Number of business unit involved in the product 
development   

    One  1  

  Two  2 

  Three or More  3 

     

That questions would be assessed by averaging the weight. Further, the project is identified as a large 
project when the weight is more than 2. Otherwise, the project is identified as a small project when the 
weight is less than 2. 

Next parameter is project structure. The project structure refers to how agile the project.  

    Questions  Weight 

1 
Requirements are not completely defined and described 
before moving to design and development phase    

   strongly disagree  1 

   disagree  2 
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   neither disagree, nor agree  3 

   agree  4 

   strongly agree  5 

        

2 
I will accommodate requirement changes in the design 
and development phase    

   strongly disagree  1 

   disagree  2 

   neither disagree, nor agree  3 

   agree  4 

   strongly agree  5 

        

That questions would be assessed by averaging the weight. The project is identified as low structure 
when the weight is more than 3. Otherwise, the project is identified as high structure when the weight 
is less than 3. Further, these questions were addressed to the respondent, as can be seen in Appendix E 
Chapter 12.1.1. 

After assessing the technology, project size, and project structure, Applegate, L. M., McFarlan, F. W., 
& McKenney, J. L. (1996) categorize the project risk into 8 types, namely: very low risk(very 
susceptible to mismanagement),  low risk (very susceptible to mismanagement), very low risk, low risk, 
medium risk, medium-low risk, high risk, and very high risk, as can be read in Figure 15.  

  Low Structure  High Structure 

Low Technology 

Large Project 
Low Risk  

(very susceptible to 
mismanagement)

Low Risk 

Small Project 
Very Low Risk 
(very susceptible to 
mismanagement) 

Very Low Risk 

High Technology 

Large Project  Very High Risk  Medium Risk 

Small Project  High Risk 
Medium‐Low 

Risk 
Figure 15 Project Risk Identification (Leffingwell, 2011) 

As a result of the interviews with the respondents, this thesis project collected several project risks: very 
low risk, low risk, medium risk, and very high-risk project. From the first respondent, this thesis project 
identified that the projects handled by him are medium risk project because of high technology, large 
project, and high structure. Further, he also handles low risk (high structure) projects. From the second, 
third, fourth and fifth respondent, this thesis project identified that their projects are very high risk 
because of high technology, large project, and low structure. Furthermore, the fifth respondent also 
handles very low risk (high structure) project.  
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4.1.2.2 WHAT STAGE(S) ARE CUSTOMERS INVOLVED? 

Following the second question, this thesis project adopted the Nambisan (2002)’s customer role to help 
to analyze the customer involvement level in the project. By using this concept, it could help this thesis 
project to identify in which stage the customers should be involved. Further, Nambisan (2002) divides 
the customer involvement into three roles: resource, co-creator, and user. In the role as a resource, the 
company engages the customer for generating an idea. When the companies assign the customer as a 
co-creator, the customer participates in the product design activities until product development 
activities. When the companies assign the customer as a user, the customer can take part in the product 
testing and in the product support.  

Currently, Philips doesn’t categorize the customer based on their involvement level. However, all 
respondents agree that the customer roles is relevant to be implemented, as can be seen in Appendix E 
Chapter 12.2.   

According to the assessment, as can be seen in Appendix E Chapter 12.1.2., four of five respondents 
stated that their main projects involve the customers in all stages. Furthermore, the first respondent 
stated that the customers are not involved in the design and development. He freezes the requirement at 
that stage, so there will be no new requirements at that the design and development stage. So, it is not 
necessary to gather the input from the customer at that stage. In other words, he doesn’t implement the 
customer as a co-creator. Further, the customers will be involved in the next stage, which is the product 
testing.  

Furthermore, this thesis project not only analyzed in which stage the customers should be involved, but 
also analyzed in which activity the customers should be involved. In order to conduct this analysis, this 
thesis project made a checklist by following the customer activities discussed by SAFe and the new 
activities collected from NSD and NPD literature. Further, the result of the interview could be seen in 
Appendix F. 

As a result, this thesis project found that third and fourth respondents always involve their customers in 
all customer activities addressed by SAFe. Otherwise, First, Second, and Fifth respondents don’t 
implement all customer activities recommended by SAFe. Specifically, they don’t involve the customer 
for particular activities, namely: 

‐ PI Planning, participating as business owner 

‐ In inspecting and adapting workshop; assist in removing some systematic impediments  
‐ Collaboratively  managing  scope,  time,  and  other  constraints  with  Product  and  Solution 

Management 

‐ Helping to define the roadmap, milestone, and release 

However, the first, second and third respondents have a different answer according to the particular 
customer activities. This thesis project summarized the customer activities which the second and fifth 
respondents apply in their product development, but the first respondent doesn’t apply the particular 
activities, namely: 

‐ Attending solution and possibly system demo; help evaluate the solution increment 

‐ Communicating the economic logic behind the solution and help validate assumptions in the 

economic framework 

‐ Reviewing technical status of  the solution 
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Furthermore, this  thesis project also found the particular customer activities which all respondents 

apply, namely: 

‐ Interact with analysts and subject matter experts during specification workshops 

‐ Interact with analysts and subject matter experts during company visit 

‐ Give feedback about the previous products 

‐ Participate in beta testing, UAT and other forms of solution validation 

‐ Use the product as a trial and give feedbacks for product improvement 

‐ Recommend the product to other potential customers 

‐ Help other users to learn 

4.1.2.3 WHO IS INVOLVED IN THE DEVELOPMENT PROCESS? 

According to the third question, this thesis project analyzed the customer specification used to select 
the customers, which will be involved in the project. In line with the interview with the mentors of 
authors, user persona concept is commonly used, but in the particular respondent department, they also 
apply other mechanisms to categorize their customers, such as categorizing based on their job, their 
influence and their competence. Further, the categorization depends on the situation.  However, this 
thesis project concluded that customer categorization based on their job and their influence could be 
covered by SAFe user persona. Further, customer categorization based on the competence is in 
accordance with Magnusson (2009) customer characteristic since SAFe has no information regarding 
the customer competence. 

Furthermore, there is a different definition of the customers for the Philips employees. The definition 
relies on the Philips employees’ responsibilities. For example, in the program manager point of view, 
customers are people who fund the project. Further, they can be identified as internal customers. The 
customers who are outside the company but they are involved in the custom build solution project, they 
can also be identified as internal customers because they commonly fund the project. In other words, 
they are inside the project organization. Otherwise, in the general solution project, the product managers 
stated that their customers are the external parties who will buy or use the product. Further, this concept 
is in accordance with the SAFe customer concept, which is addressed at the customer position in the 
organization.  

4.1.2.4 HOW ARE CUSTOMERS INVOLVED (I.E., METHODS, THE LEVEL OF 
INTENSITY, ETC.)? 

Regarding the fourth question, the respondents agree that formal and informal meeting, scheduled and 
unscheduled company visit and user story are their main methods. Further, the company visit is the best 
way to understand customer needs. However, there is a different approach regarding the customer 
authority. For third and fourth respondents, the customers can drive the project direction. Furthermore, 
they can interpret the data and determine which requirements or features have to be developed. 
Otherwise, for other respondents, the customers don’t have the authority to decide the features. Then 
the customers are only employed as a source of knowledge. Hence, according to this consideration, the 
customers can be specified by looking at their contribution. They can act as subjects when they are 
allowed to determine the project direction. Otherwise, they only as an object when they only give 
feedbacks and information. 
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4.1.2.5 WHAT ARE THE PROPOSED AND DEMONSTRATED EFFECTS OF 
CUSTOMER INVOLVEMENT IN THE DEVELOPMENT PROCESS? 

According to the fifth question, it depends on the perspective. In the Philips perspective, the main 
objective of the customer involvement is to improve the product quality and ensure that the product 
meets the customer expectation. However, SAFe has no information regarding the customers’ 
expectation when joining in the product development. Therefore, this thesis project adopted Fuller 
(2008) customer motives for identifying the customer expectation. Fuller (2008) identifies that there are 
4 types of customer motivation: psychological, social, technological, and financial. The psychological 
factor is a factor that focuses on making the good atmosphere for the customers to involve in the 
projects. Furthermore, the objective company for humanity is one of the customer motives to involve 
in the projects. Furthermore, the social and technological factor is sometimes the reason why the 
customers want to involve.  This thesis project pointed out that in some cases, the customers want to 
involve in the project because they need to obtain the information regarding the particular topic for 
supporting their journal research. Further, the customers can get the financial benefit because of their 
publication, but it is not directly because of their involvement. The financial benefit can be obtained 
from their university or other particular institutions. Furthermore, Philips probably can give a 
compensation (financial) to the customers in the testing phase because it can be calculated 
quantitatively, as the following statement 

Philips probably can give a compensation (financial) to the customers in the testing phase because 
it can be calculated quantitatively. 

(First Respondent) 

4.1.2.6 WHAT IS YOUR CUSTOMER INVOLVEMENT PROBLEMS? 

The last question addresses what the customer involvement problems faced by the Philips employee in 
projects that implement SAFe. This thesis project analyzed the customer involvement potential 
problems in the product development that can affect negatively either for product performance or 
product development performance. Further, this study collected it, namely: 

1. Customers involvement not only can improve product quality but also can increase project 
uncertainty 

2. Customer statements with each other are always different. 
3. The customers are difficult to determine the most priority features. 
4. It is difficult to find and engage the customers who understand how the features of the product 

should be and the technology will be used. 
5. The online communication is rarely used to be the main method because the customers have to see 

and observe the product or tool firsthand. 
6. The customers sometimes suggest or ask the features which are not possible provided by the 

current technology. 
7. It is difficult to understand what the customers want, and the reason why the customers need to 

participate. 
8. It is not possible to give a financial reward to the customers who are involved in the project because 

of the particular region regulation. 
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The first concern is that the customer involvement indeed can improve product quality, but in some 
cases, the customers can increase project uncertainty. However, it is not possible to eliminate the 
customer involvement in the project. Instead, the customer access can be limited. As mentioned above, 
the external customers play as an object in the project. So they don’t have power or authority to decide 
the features will be developed. Further, in some cases, the customers are not be involved in the design 
and development stage because the requirement is completely defined before starting design stage. 
Thus, it prevents the requirement changes that will impact the project timeline and cost. 

The next problem addressed is customer statements with each other are sometimes different. In order 
to overcome this problem, the product managers commonly compare the information with other sources 
from literature or the internet. Further, in order to validate the information, the product managers ask 
opinion from other customers. However, this activity is also implemented to solve the third problem, 
which is that the customers are difficult to determine the most priority features. Although SAFe offers 
a solution for solving this issue by using Cost of Delay (CoD), this method is not applied in Philips. 
CoD is a mechanism to help the developers to prioritize the features. CoD estimate the importance of 
features by combining user value, time value, and risk reduction/opportunity enablement. Further, 
Philips employee prefers determining the most priority features by doing cross-checking data from 
multiple sources.  

In theoretical, the companies need to involve the customers who understand how the features of the 
product should be and the technology will be used, which called lead users. This is because the lead 
users have advanced technological knowledge and superior knowledge of product use (Lüthje & 
Herstatt, 2004). Commonly, these customers are early adopters and innovators (Rogers Everett, 1995). 
Nevertheless, Philips is difficult to find this customer type because the number of these consumers is 
few. So, Philips prefers to find people who have one of this competence, which is either understand 
how the features of the product should be or the technology will be used, and collaborate them in the 
project. 

This thesis project also found that the online communication can’t be applied in several cases. Although 
online communication can overcome different location and/or a different time zone and/or a different 
national culture (White, 2014), Philips requires the customers to see and observe the product or tool 
firsthand. This is also supported by Daft et al. (1987) that virtual media can’t replace offline 
communication because online communication has limited ability to catch multiple cues and rapid 
feedback. Furthermore, it can lead to convey ambiguous information. 

The next issue is that the customers sometimes request a solution that can’t be provided by Philips 
because the current technology does not support the solution. Further, in order to overcome this issue, 
the product managers give an explanation to the customers for thinking more realistic. Furthermore, the 
product managers commonly make a commitment to the customers that will be informed when Philips 
can develop the solution that they expect.  

Philips also has potential problems when offering the compensation to the customers for attracting them 
to join the project. These potential problems are caused by external parties’ regulation. The external 
parties refer to the government, the regulation maker or the customer itself. There is a case that Philips 
can’t give compensation to the customers because of their participation in the project. This case is 
broadly found in some country, such as the United States and the United Kingdom. Thus, Philips needs 
to find another way to attract the customers for joining the projects. Currently, Philips engages the 
customers relying on their relationship with customers. Therefore, Philips uses relationship marketing 
as a mechanism for building a trust-based relationship. It is not only to sell a product but also a 



38 
 

continuum marketing strategy which develops long term relationships (McIlroy & Barnett, 2000). By 
implementing this method, Philips can expect the customers to have a willingness to join the project 
because they are happy collaborating with Philips.  

 

4.2 PRIMARY DATA USING QUESTIONNAIRE  

This section presents the questionnaire result conducted by this project. The questionnaire was 
formulated by following modified Melton (2007) main questions, as described in Chapter 4.1.2. 
However, there are some adjustments to be easily understood by the respondents. Further, the 
complexity of questions was also considered. So, the respondents don’t need to spend much time to 
complete the questionnaire. This questionnaire consists of 4 main subjects: project identification, 
customer involvement level, customer criteria, and motivating the customers. The project Identification 
refers to how the respondent project characteristic handled by him/her department. The customer 
involvement level refers to what stage(s) the customers involved. The customer criteria refer to who 
will be involved in the development process. The motivating the customers refers to what the proposed 
and demonstrated effects of customer involvement in the development process since it is clear that the 
objective of the companies in involving their customers is to improve the product. However, two 
remaining questions, which are how the customers involved and what is your customer involvement 
problems, were not addressed in the questionnaire because it is quite clearly discussed in Chapter 4.1. 

Furthermore, there are 4 respondents who participated in this questionnaire:  

1. Sixth respondent:  Anand Murthy Raj - SAFe coach 
2. Seventh respondent: Riddhi Rajgor– Product Owner (the respondent wanted to remain 

anonymous) 
3. Eighth respondent: Robert Sjodin - Product Manager  
4. Ninth respondent: Dirk Verhagen - Product Owner (the respondent wanted to remain 

anonymous) 

Further, the result of the questionnaire can be seen in Appendix K. 

4.2.1 PROJECT IDENTIFICATION 

In order to assess the project identification, the questionnaire followed steps as explained in Chapter 
4.1.2.1. As a result, the questionnaire collected several cases: very high risk, high risk, medium risk, 
and very low risk (very susceptible to mismanagement). From the sixth respondent, this thesis project 
identified that the projects handled by him are very high-risk project because of high technology, large 
project, and low structure. Next, the seventh respondent projects were identified as high-risk project 
because of high technology, small project, and low structure.  From the eighth respondent, this project 
identified that the projects handled by him are medium risk project because of high technology, large 
project, and high structure. Lastly, the fourth projects were identified as very low risk (very susceptible 
to mismanagement) because of low technology, small project, and low structure.  

4.2.2 CUSTOMER INVOLVEMENT LEVEL 

According to the result in Appendix K Chapter 18.2, the sixth, seventh and ninth respondents involve 
their customers in all stages: idea generation, product design, product development, product validation 
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and product support phase. Otherwise, the eight respondent only involve their customers in the idea 
generation, product validation and product support phase. 

 

4.2.3 CUSTOMER CRITERIA 

The seventh, eighth and ninth respondents have a different approach in defining their customer criteria. 
However, there is no clear information from the sixth respondent regarding the customer criteria. 
Further, the author contacted the sixth respondent, and get a response that his customer is internal 
customers. Furthermore, the seventh respondent selects the customers, who will be involved in the 
projects, based on the customer’s impact and the target market. The eight respondent involves the 
customers who have experience with the Philips product/technology or similar product/technology. 
Further, the ninth respondent selects the customers, who will be involved in the projects, based on the 
customer availability, willingness, experience, and location. 

4.2.4 MOTIVATING THE CUSTOMERS 

In motivating the customers, the respondents have a different approach. From the first respondent, he 
stated the aspects that market advantage, ROI, value for money could motivate the customers. However, 
this project confirmed that his customers are internal customers. The seventh respondent attracts their 
customers by offering social and technological benefit. The eight respondent involve their customers 
by proposing exclusiveness of use, so the customers selected can become pioneers in particular 
product/technology use. Further, the financial benefit is also mentioned by him, but the customers will 
not get the financial benefit from Philips directly. The ninth respondent engages the customers by 
considering the customer interest in the particular project, such as financial or technological benefits. 
Furthermore, the seventh, eighth and ninth respondents use psychological factor for attracting their 
customers.  

4.3 SECONDARY DATA 

This section presents data obtained from Philips document and other document related to the customer 
involvement in Philips. In Philips, the customer is the main source for creating value to improve the 
outcomes. Further, the better outcomes refer to workflow/efficiency improvement, clinical decision 
support, and better outcomes with lower costs. Specifically, Philips has three main employee roles who 
will contact the customers directly: customer service innovation manager, customer service 
representative, and product marketing manager, as can be seen in Appendix G, Chapter 14.1. However, 
compared to other roles, the product marketing manager plays the most important role in the product 
development. This is because the product marketing manager has the authority to decide which 
requirement will be accommodated and features will be developed. Further, the other roles support the 
product development process by providing information and consideration regarding the particular 
product. 

Besides internal aspects, this thesis project also discovered that external parties could affect the product 
development. For example, the company can attract the customers for involving in the projects by 
offering either directly monetary prizes (Hoyer, Chandy, Dorotic, Krafft, & Singh, 2010). Nevertheless, 
it can’t be applied in some regions or particular situations. In the particular regions, giving rewards to 
the customers can be identified as bribery. This regulation is listed in many countries, such as the United 
States and the United Kingdom, as can be seen in Appendix H. 
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4.4 ANALYZING DATA 

In this chapter, this thesis project conducted a data analysis by following Saunders, Lewis, & Thornhill 
(2007) research process. First, this thesis project analyzed the various approach from the several studies: 
SAFe, agile software development, and customer involvement study in NPD and NSD. According to 
the literature review, this thesis project generated some generic concepts, which are applicable in 
various industries. Therefore, the generic concepts were required to be validated in projects that 
implement SAFe by performing user interview, questionnaires and secondary data collection. 
Specifically, in the interview session, this thesis project addressed specific questions to the respondents 
whether the proposed concepts are relevant for Philips. It aims to ensure that the proposed concepts are 
applicable for projects that implement SAFe. Then, this thesis project could generate a comprehensive 
outcome, which we call a conceptual customer involvement model. Further, every concept in this 
model, as listed below, is independent.  

‐ Customer position in the organization 
‐ Customer contribution 
‐ Project risk 
‐ Customer involvement level 
‐ Product utilization 
‐ Customer competence 
‐ Customer motives 

Further, this model would be used as a foundation for developing a customer involvement process 
model, which would be elaborated in Chapter 5. Furthermore, every concept was described below. 

4.4.1 CUSTOMER POSITION IN THE ORGANIZATION 

From Chapter 4.1.2.3, this thesis project found that every sub-business unit in Philips has a different 
customer definition, as can be seen in Table 3. 

Table 3 Customer definition 

Stephan Mercier 
– Director, 

Product 
Management 

Ruud De Boer, 
Clinical Science 

Director 

Regis Rimaud, 
E2e Program 

Manager 

Ruairi Smyth, 
Program 

Implementation 
Manager O2c, 

O2c Pmo 

Stephan Fromme, 
Senior Product 

Manager, 
Computational 

Pathology 

People who will 
use or buy the 
product 

People who will 
use or buy the 
product. Further, 
people who use 
the product for 
research and 
science can be 
identified as a 
customer 

People who sign 
up the project 

People who fund 
the project, it 
could be internal 
or external. The 
external customer 
can ask the 
specific features 
for them as long 
as they fund the 
project. 

People who will 
use or buy the 
product. Further, 
people who use 
the product for 
research and 
science can be 
identified as a 
customer 



41 
 

According to the information above, the customer can be identified based on the customer position in 
the organization. It depends on the Philips employee point of view. In the program manager point of 
view, the customers are people who fund the project. It could be external or internal customers. In other 
words, the customers can be identified by looking whether the customer inside organization or not. 
When the customer is within the organization, then the customer is identified as an internal customer. 
In this case, the third and fourth respondents define their customers are people who fund the projects. 
Otherwise, the customer can be identified as an external customer when they are outside the 
organization. However, the external customer can be divided by considering their project type. In SAFe, 
a project can be identified by looking at the number of customers that have to be satisfied. When the 
project aims to build a solution for specific customers, then it is called custom built solution, as 
mentioned by the fourth respondent. Commonly, the customer is the main project funder. On the 
contrary, first, second, and fifth respondents stated that their customers are people who involve in 
general solution projects. 

4.4.2 CUSTOMER CONTRIBUTION 

From Chapter 4.1.2.4, this thesis project also discovered that every sub-business unit has a different 
policy in determining customer contribution, as can be seen in Table 4. 

Table 4 Customer contribution 

Stephan Mercier 
– Director, 

Product 
Management 

Ruud De Boer, 
Clinical Science 

Director 

Regis Rimaud, 
E2e Program 

Manager 

Ruairi Smyth, 
Program 

Implementation 
Manager O2c, 

O2c Pmo 

Stephan Fromme, 
Senior Product 

Manager, 
Computational 

Pathology 

The customers are 
employed as a 
source of 
information 

The customers are 
employed as a 
source of 
information 

The customers are 
allowed to 
interpret the data 
and determine the 
direction of the 
project 

The customers are 
allowed to 
interpret the data 
and determine the 
direction of the 
project 

The customers are 
employed as a 
source of 
information 

According to that information, in the product development, the customer can be given authority in 
interpreting the data or employed as a source of information. Third and fourth respondents allow the 
customers to interpret the data and determine the direction of the project. Hence, this thesis project 
identified that the customers act as a subject (Holtzblatt & Beyer, 1993).  

Otherwise, as stated by first, second and fifth respondents, the customers don’t have the authority to 
decide which features have to be developed. Further, they only can give feedback and input to the 
product manager. It is supported by the secondary data that the product manager is assigned to collect 
information from the customers. Further, the information will be interpreted and used to determine the 
project roadmap, milestone, scope, and release date. However, SAFe doesn’t recognize the customers 
as a subject or an object. Therefore, this thesis project analyzed whether this concept can be applied in 
projects that implement SAFe. According to the interview result, the projects in Philips have followed 
the subject and object concept implicitly. Thus, this thesis project concluded that it is possible to adopt 
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this concept to enrich SAFe. The customer as an object only can be involved at the SAFe program level. 
Otherwise, the customer as a subject can be involved at the program level and team level. 

 

4.4.3 PROJECT RISK 

From Chapter 4.1.2.1, this thesis project revealed that every project in Philips has a different policy in 
determining in which stages the customers should be involved. So, first, this thesis project needs to 
identify the project. Nevertheless, SAFe doesn’t provide guidance to identify projects. Therefore, to 
identify this subject, this thesis project followed Applegate, L. M., McFarlan, F. W., & McKenney, J. 
L. (1996) project risk identification. This method identifies the project into very high risk, high risk, 
medium risk, medium-low risk, low risk (very susceptible to mismanagement), low risk, very low risk 
(very susceptible to mismanagement), and very low risk by considering the project structure, the project 
size, and the technology. By looking at the interview and questionnaire result, this project collected 6 
cases of the project risk identification:  very high risk, high risk, medium risk, low risk, very low risk 
(very susceptible to mismanagement), and very low risk. Further, all respondents in interview session 
have stated that this project risk identification can be implemented, but it needs further research to 
measure the project structure, the project size, and the technology. Furthermore, this concept is 
suggested to be applied at the program level. 

4.4.4 CUSTOMER INVOLVEMENT LEVEL 

This thesis project followed Nambisan (2002)’s customer roles to determine the customer involvement 
level since SAFe assume that the customers should be involved in every stage. Nambisan (2002)’s 
customer roles consist of resource, co-creator, and user. Indeed, Philips sub-business units don’t apply 
this concept. Nevertheless, all respondents have stated that this concept is relevant to their environment. 
In the role as a resource, the company engages the customers for generating an idea.  When the 
customers act as co-creators, they participate in the product design activities until product development 
activities. When the customers act as users, they can take part in the product testing and in the product 
support. Furthermore, this concept can be used by the product managers in the SAFe program level. 

According to the information derived from the interview and questionnaire, the respondents always 
assign their customers as a resource or a user. Nevertheless, all of them don’t always assign the 
customers as a co-creator, where the first and eighth respondents don’t involve their customers in the 
design and development phase.  

4.4.5 PRODUCT UTILIZATION 

According to the interview result in Chapter 4.1.2.3, in specifying the customers, every sub-business 
unit in Philips has a different approach. This thesis project found that the first, second, and fifth 
respondents specify the customer based on the product utilization and the customer competence either 
explicitly or implicitly, as can be seen in Table 5.  However, the third and fourth respondents state that 
they specify the customers based on the project needs and requirements. This is likely influenced 
because they have to fulfill their customer wants since their project is funded by them. 
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Table 5 Customer specification 

Stephan Mercier 
– Director, 

Product 
Management 

Ruud De Boer, 
Clinical Science 

Director 

Regis Rimaud, 
E2e Program 

Manager 

Ruairi Smyth, 
Program 

Implementation 
Manager O2c, 

O2c Pmo 

Stephan Fromme, 
Senior Product 

Manager, 
Computational 

Pathology 

Customer 
competence 
(implicitly) and 
user  persona 
(implicitly) 

Customer 
competence 
(implicitly)  and 
user  persona 
(implicitly) 

Depends on the 
project needs and 
requirements 

Depends on the 
project needs and 
requirements 

Customer 
competence 
(implicitly)  and 
user  persona 
(explicitly) 

Further, the product utilization identification follows user persona developed by SAFe. User persona 
concept categorizes the customer into first degree, second degree, and third degree. The first degree 
covers customers who directly use this product or system. The second degree covers customers who 
use the solution provided by first degree. The third degree covers people who install, deploy or monetize 
this product. This concept utilized aims to give guidance for developer or business owner to determine 
whose needs must be accommodated and prioritized. Further, user persona has been developed in 
Philips environment. Nonetheless, it is not applied explicitly in all business unit. 

4.4.6 CUSTOMER COMPETENCE 

As can be seen in Table 5, the respondents also consider the customer competence for specifying the 
customers. Further, it is also supported by the following statement in the questionnaire. 

“Customers selected are people who have been using similar products/technology for routine” 

(Eight respondent) 

Therefore, this thesis project followed customer characteristic established by Magnusson (2009) to 
specify the customer competence since SAFe doesn’t provide guidance to identify the customers based 
on their competence. Furthermore, he categorizes the customer based on the ability and knowledge of 
customers. Further, there are three types of the customer based on Magnusson (2009) customer 
competence concept, namely: ordinary user, lead user, and expert. The ordinary users are customers 
who understand how the features of the product should be, but they don't understand the technology 
will be used. The lead users are customers who understand how the features of the product should be 
and the technology will be used.  The experts are customers who understand the technology will be 
used, but they don't understand how the features of the product should be. However, Philips has 
followed the customer competence concept implicitly. Further, this concept can be adopted by SAFe at 
the program level. It is handled by the product managers. 

4.4.7 CUSTOMER MOTIVES 
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From Chapter 4.1.2.5, this thesis project also found that, in some cases, it is not easy to attract the 
customers for joining the product. Therefore, the particular strategy is required to be performed to attract 
them. Further, the strategy can be created by considering the customer motive.  

According to the customer motive, this thesis project followed Füller (2010) customer motive concept 
that specifies the customer motives into the financial, social, technological, and psychological factor. 
However, Philips can’t freely apply those factors. For example, in some regions, Philips can’t offer the 
financial benefit to the customers because of the particular regulation. Further, the financial benefit, 
such as the compensation or hospitality, can be identified as bribery, as can be seen in Appendix H. 
Therefore, Philips focuses on social, technological and psychological factors to attract the customers 
for joining the project. Philips also do the preventive action for facing the condition where the customers 
to feel to be treated unfairly because Philips gives more benefit to the particular customers, as mentioned 
by Brockhoff, K. (2003). In order to solve this issues, Philips assigns sales and marketing department 
to ensure that this problem will not happen.  

However, SAFe never address this aspect. Therefore, this study proposes to adopt this concept at the 
program level since all respondents agree that this concept is relevant. Furthermore, it can help product 
managers to understand what their customer's motives in the projects, then they can formulate a strategy 
to attract the customers. 

Overall, the result of interview shows that the respondents agree that the customer involvement 
conceptual model is relevant for the Philips environment, but they suggest to improve some aspects, 
specifically in project risk. Then, this has proven that the model is possible to be applied in projects that 
implement SAFe. Further, it can also enrich SAFe by adopting the model. Furthermore, the model is 
used for a foundation to develop customer involvement process model. Next, the customer involvement 
process model is described in Chapter 5. 

 

 

 



45 
 

5 CUSTOMER INVOLVEMENT PROCESS MODEL 

This chapter presents a customer involvement process model that aims to help Philips to prevent 
increasing project uncertainty caused by customer involvement. The model was developed by following 
framework from Von Alan, March, Park, & Ram (2004). Further, their framework combines the utility 
of customer involvement and the truth of customer involvement implementation. The utility of customer 
involvement was obtained by understanding the customer involvement concepts in the theoretical fields. 
Then, the utility of customer involvement was used to be the foundation and methodologies for 
conducting the research. And, the truth of customer involvement was collected by researching the 
customer involvement phenomena in the real environment, such as people, organization, and 
technology related to the customer involvement. Further, the research was performed by conducting 
several research methods, such as the semi-structured interview, questionnaire and secondary data 
collection. Afterward, the truth of customer involvement implementation and the utility of customer 
involvement are evaluated and justified to build a customer involvement process model. 

Previously, this thesis project has described in the problem description that the customer not only can 
improve product quality, but also can increase project uncertainty. The increasing project uncertainty 
occurs because of several factors. The first factor is inconsistent information caused by customers’ 
desire can change by the time and every customer has a different desire. In order to overcome this issue, 
the product manager does cross-checking data from multiple sources. However, this action always 
consumes the product manager time. Further, it affects to product development performance. The 
second factor is a lack of customer competence. By including the customers who have limited 
knowledge regarding the particular subjects needed, then, it can drive the project to the wrong direction. 
The last factor is that several customers selected don’t want to join in the project. So, the product 
managers have to spend more time to find and select other customers to be involved in the project. 

According to the first issue, Philips has taken preventive action by limiting the customer authority and 
contribution. In a sub-business unit that focusses on developing a general solution, the customers are 
employed as an object, which will be employed the customer as a source of information. Furthermore, 
the customers will not be involved in determining the particular decision so they cannot drive the project 
direction. Moreover, in the particular projects, the product managers limit the customer involvement 
since the requirement completely defined at the beginning of the product development, as the following 
statement. 

“Requirement is completely defined at the beginning of the project, so it is unnecessary to involve 
the customers in all stages.” 

(First respondent) 

According to the lack of customer competence, Philips has been specifying their customers. However, 
it is performed implicitly, specifically customer competence, as the following statement. 

“When involving the customer, we consider their competence. Indeed, there is no documentation 
that guides us regarding that subjects” 

(Fifth respondent) 
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Regarding the lack of customer motivation, Philips has been performing several actions to prevent that, 
but it has been done implicitly. In other words, there is limited formal information provided by Philips 
that discuss those subjects. Moreover, SAFe also doesn’t provide information that discusses customer 
motivation. 

According to that considerations, this thesis project developed a customer involvement process model 
to overcome those issues. This model consists of four main stages, as can be seen in Figure 16. Further, 
this model was established by employing the customer involvement concept model, which has been 
discussed in chapter four, as a foundation. 

At the beginning of the model, this thesis project identified the project by considering the risk of the 
project. By analyzing the risk, Philips can decrease the possibility of increasing uncertainty (Sanchez, 
Robert, & Pellerin, 2008), which this issue might be encountered by the Philips when involving the 
customers in the project. Also, Philips can avoid other consequences of risks, such as decreasing benefit, 
increasing implementation costs and time, decreasing product performance, and incompatibility with 
other selected technology will be used. Further, this step followed project risk identification concept. 

Next, the result of project risk identification is used for determining the customer involvement level in 
the project. In order to conduct determining the customer involvement level, this thesis project 
combined some concepts from customer involvement conceptual model: project risk identification, 
customer involvement level, customer position in the organization, and customer contribution.   

After determining in which stage the customers should be involved, the next process adopted 2 steps 
from Van Weele (2014) tactical model for involving the external parties, which are specification and 
contract agreement concept. Further, this thesis project replaced contract agreement term to ‘motivate 
the customers’ since this thesis project has limited scope to not go further in legal concern. However, 
the goal of the two terms is same, which is to ensure that external parties perform their responsibility 
according to the company expectations. In the customer specification, this thesis project implemented 
customer involvement level, product utilization, and customer competence concept to develop this step. 
In the next step, this thesis project applied customer involvement level and customer motives concept 
to build ‘motivating the customers’ step. 
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Figure 16 customer involvement process model 

Furthermore, this model was validated by interviewing five respondents, who have a responsibility to 
communicate with the Philips customers. Four of five respondents agree that this model will work in 
Philips. Moreover, they also satisfied with this model. However, the respondents suggest to improve 
the project risk identification parameters.  

Further, one respondent, who has an objection to this model, argued that ‘the determination of customer 
involvement level’ stage cannot be applied in all sub-business unit due to the commercialization stage, 
which is the domain of sales and marketing department. However, the respondent is satisfied with the 
customer specification and ‘motivating the customers’ stage. 

Furthermore, the implementation of this model will be conducted by following iterative methods. So, it 
allows process improvement and sustaining that improvement during the implementation. It is in 
accordance with the agile coach suggestion. 

“I suggest using iterative methods to implement the customer involvement process model because 
it allows process improvement and ways for sustaining those improvements.” 

 (agile coach) 

5.1 PROJECT RISK IDENTIFICATION 

Since every business unit involves the customers in the projects differently to prevent increasing 
customer uncertainty caused by customer involvement, this thesis project started customer involvement 
process model by identifying the project risk. Further, the Applegate, L. M., McFarlan, F. W., & 
McKenney, J. L. (1996) project risk was chosen to identify the projects in Philips since SAFe doesn’t 
provide guidance to identify a project. Furthermore, the project risk is directed to the product managers 
since they are people who communicate with the customers directly. The project risk is influenced by 
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three project dimension: technology, project size, and project structure. By assessing those dimensions, 
as explained in Chapter 4.1.2.1., the product managers can recognize their project risk. Further, there 
are 8 types of project risk: very low risk (very susceptible to mismanagement), low risk (very susceptible 
to mismanagement), very low risk, low risk, medium risk, medium-low risk, high risk, and very high 
risk. After identifying the risk, the product managers can perform a preventive action by limiting the 
customer involvement level. Further, this discussion is elaborated in Chapter 5.2. 

Furthermore, according to the second round Delphi study, the respondents have stated that the project 
risk identification can be applied in Philips. However, the parameters of project dimension have to be 
improved since the parameters don’t cover the complete sub-business unit requirement yet. This is in 
line with the following statement. 

“This concept is relevant, but the measurement is required to be improved. Therefore, it needs 
further research to investigate how to identify the project risk” 

(Second respondent) 

Hence, the further research is required so the project risk identification can be implemented in Philips 
accurately. There are two approaches in conducting the research. The first approach is to provide global 
parameters that can be applied to all Philips business unit. However, this approach requires a lot of time 
because it needs to observe all sub-business unit in Philips. Moreover, the CEO Phillips support is 
extremely required since it needs access to gather information from all sub-business unit.  

The second approach is by providing specific parameters for every sub-business unit. So, the parameters 
formulated by following the project characteristic in every sub-business unit. Hence, this approach can 
be conducted by initiating a pilot project.  Further, according to the agile coach suggestion, the second 
approach is more suitable to be implemented in Philips.  

5.2 DETERMINING THE CUSTOMER INVOLVEMENT LEVEL 

This step aims to determine in which stages the customers should be involved according to the project 
risk level. In order to conduct this step, this thesis project combined the several concepts from the 
customer involvement conceptual model: customer position in the organization, customer contribution, 
project risk, and customer involvement level. 

First, this thesis project revealed that there is a contradictive statement for determining customer 
involvement level. In the program manager point of view, the customers have to be involved in the 
projects no matter the risks. Otherwise, in the product manager point of view, the customers could be 
not involved in the particular project stages. Therefore, this thesis project realized that there is a different 
customer definition. Further, the differentiation is driven by the customer position in the organization. 

Hence, Philips needs to identify their customer based on their position in the organization. The customer 
can be defined as an external and internal customer, as can be seen in Figure 17. However, it depends 
on the Philips employee point of view. In the program manager point of view, a customer is a person 
who funds the project.  It can be identified as an internal customer. Commonly, the internal customers 
are people who are within the organization, such as stakeholders, supervisor, or shareholders (Kendall, 
2006). However, the customers who are outside Philips but they are involved in the custom build 
solution project; they can also be identified as internal customers in the project. Custom build solution 
is a project that aims to develop a product to specific customers (Scaled Agile Framework, 2016). In 
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this project, the customers are engaged deeply in the project, and they have the authority to define the 
solution. Thus, they are treated as internal customers since they have similar authority with the 
customers who are inside the organization. Further, these customers don’t need to be represented. 

 

Figure 17 Customer involvement based on the position in the organization (Scaled Agile Framework, 2016) 

Furthermore, Philips can always involve the internal customer or the external customer, who involve in 
the custom built solution, in all stages. It is supported by the following statement. 

“Our main customers are people who fund the project. Therefore, we need to engage the customers 
actively in the high level whatever complex the project and the technology. Furthermore, we 

always keep to inform the project status to the customer; then they will be comfortable with the 
project. So we can encourage them to keep investing.” 

(Third respondent) 

 

Further, they act as a subject that has authority in interpreting the data. Also, they can determine the 
direction of the project. Moreover, they are allowed to take full control of the project. It based on the 
following statement. 

“They can stop a project in any points when they see that the project will not give an advantage.” 

(Fourth respondent) 

Furthermore, this type of customer can join in the SAFe portfolio, program, and team level. Moreover, 
the customer specification and motivating the customers’ stages are not required in involving them since 
they have responsibilities to make the project success. 
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Otherwise, when the customers are identified as the external customers, Philips needs to employ them 
as a source of information, but they are not involved in determining the solutions. In other words, they 
act as an object. Further, these customers are only involved at the program level. Also, their contribution 
is very limited. And, their task will be handled by product managers since the product managers are the 
customer representative. Furthermore, Figure 18 illustrates the correlation between customer 
involvement concept based on the position in the organization and the customer contribution. 

 

Figure 18 Correlation between position in the organization and contribution 

Hence, Philips doesn’t always have to involve the external customers when conducting general solution 
project. Therefore, the explanation below will focus on describing the external customer involvement 
in general solution since it is very clear that the internal customer or the external customer, who is 
involved in the custom built solution, is always involved in all stages. 

In order to determine in which stages the external customers in general solution should be involved, 
this thesis project adopted the project risk, the customer involvement level, and the customer 
contribution from customer involvement concept model. However, Applegate, L. M., McFarlan, F. W., 
& McKenney, J. L. (1996) have discussed this subject, but they don’t appoint the customers specifically. 
They guide the companies to determine how deep the external parties should be involved. However, we 
can assume that the customer can be included as an external party.  

Furthermore, Nambisan (2002)’s customer roles are used to help to analyze the customer involvement 
level in the project. By using this concept, it can help Philips to identify in which stage the customers 
should be involved. Nambisan (2002) divides the customer involvement into three roles: resource, co-
creator, and user.  In the role as a resource, Philips engages the customer for generating an idea.  The 
customer as a co-creator participates in the product design activities until product development 
activities. And, the customer as a user can take part in the product testing and in the product support.  

When the customers act as a resource, Philips needs to involve them passively in every type of project 
risk, so they will not contribute in determining which features will be developed. Otherwise, the product 
managers, who act as the customer representative, will determine which features will be prioritized. 
And they will use the customer feedbacks and input for determining which features or idea will be 
executed. This is in line with the following statement 
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“We are as the customer representative will decide which features that in line with the company 
goal and accommodate our whole customer needs. Further, the customer input is used only as a 

source that we use for supporting our decision.” 

“We assume that we develop high technology. We use the customer as a source of analysis. We 
don’t ask the customers opinion regarding the new technology that we are developing because the 
customers don’t know about that technology. For example, we didn’t involve the customer when 

applying touch screen technology because at that time touchscreen was the new technology and the 
customers were not familiar with that. So it was unnecessary to ask their feedback since they don’t 

know about the technology.” 

(First respondent) 

In the medium-risk project, the Philips project defines the requirement completely at the beginning of 
the project and freeze the requirement during design and development. Therefore, the project doesn’t 
assign the customers as the co-creators. Then, the customers are not involved at the design and 
development stage, as the following statement. 

“We assume that we develop high technology, and we never involve the customers in the design 
and development phase. In this stage, we freeze the requirement.” 

(First respondent) 

“We involve the customers in idea generation, product validation and product support phase. The 
characteristic of the project is high technology, high structure, and large project” 

 
(Eight respondent) 

Applegate, L. M., McFarlan, F. W., & McKenney, J. L. (1996) state that indeed the company is 
unnecessary to involve the customers closely in the medium risk project. Nevertheless, it is highly 
suggested to always involve the customers when the project risk is very high or high, as the following 
the statement. 

“We develop new-to-the-world technology, and we involve the customers in all stages because we 
need to make sure that our product meets their expectation. For example, in the design stage, we 

always ask their opinion whether our design solution can satisfy them or not” 

(Fifth respondent) 

“We involve the customers in all stages. The characteristic of the project is high technology, low 
structure, and large project” 

(Sixth respondent) 
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“We involve the customers in all stages. The characteristic of the project is high technology, low 
structure, and small project” 

(Seventh respondent) 

In the low-risk and very low-risk project, the customers are involved in the design and development 
phase depends on the project structure. Further, Philips doesn't need to involve the customers when the 
project structure is high, as the following statement. 

“There is a condition that I only involve the customers at the beginning of the project and end of 
the project. I do it when developing a patch for the product. I can identify that the project is high 

structure, low technology and small project.” 

(Fifth Respondent) 

Otherwise, when the project structure is low, Philips needs to involve the customers in all stages, as the 
following statement. 

“We involve the customers in all stages. The characteristic of the project is low technology, low 
structure, and small project” 

(Ninth respondent) 

Furthermore, Philips has to be careful when the project risk is low because the complexity of project 
can be higher if they always accommodate the customer needs. It is also pointed out by this following 
statement. 

“We need to be careful with the low-risk project because some cases can be a high project because 
the complexity is higher caused by accommodating all customer needs.” 

(Fourth respondent) 

As opposed to the design and development stage, in the testing and validation stage, Philips needs to 
involve their customers. Philips not only can involve them in the testing and validation stage, but also 
can involve them in the commercialization stage. However, in the particular case, the product 
development is separated from commercial activity. The commercialization is sales organization 
responsibility.   

According to that discussion above, Philips can follow Table 6 for determining the customer 
involvement level. 
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Table 6 Level of customer involvement 

Risk 
Customer as a 

resource 
(Idea Generation) 

Customer as a  
Co‐creator 
(Design and 

Development) 

Customer as a user 
(Validation & 

Commercialization) 

Very High  Object  Object  Object 

High  Object  Object  Object 

Medium  Object  Not involved  Object 

Medium‐Low  Object  Not involved  Object 

Low (High Structure)  Object  Not involved  Object 

Low (Low Structure)  Object  Object  Object 

Very Low (High 
Structure) 

Object  Not involved  Object 

Very Low (Low 
Structure) 

Object  Object  Object 

According to the table 6, the customers always act as resources and users. However, they don't always 
act as co-creators. In the medium, medium-low, low (high structure), and very low (high structure), the 
product managers don’t assign the customers as co-creators since the project structure is high. 
Furthermore, in the high project structure, requirements are completely defined and described in the 
idea and conceptual generation. This is in accordance with the Applegate, L. M., McFarlan, F. W., & 
McKenney, J. L. (1996) recommendation. They recommend high external integration when the project 
structure is low. Otherwise, low external integration is performed when the project structure is high. 
Further, this activity can be addressed in SAFe program level. 

Previously, this thesis project analyzed customer involvement deeply until specific customer activities. 
And, this project adopted the customer activities in the SAFe and apply it to customer roles. Further, 
the customer activities have been enriched based on customer involvement identification result. The 
added customer contributions in the product development are marked by an asterisk, as can be seen in 
Figure 19. 
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Figure 19 Nambisan’s customer role and customer activities described by SAFe 

Furthermore, according to the interview result, this thesis project revealed that Philips sub-business unit 
in general solution doesn’t implement all customer activities suggested by SAFe. Furthermore, the 
detail of explanation is shown in Table 7. 

Table 7 External Customer Activities 

Customer activities 
addressed by SAFe 

Stephan Mercier – 
Director, Product 

Management 

Ruud De Boer, 
Clinical Science 

Director 

Stephan Fromme, 
Senior Product 

Manager, 
Computational 

Pathology 

Interact with 
analysts and subject 
matter experts 
during specification 
workshops 

Yes Yes Yes 

Interact with 
analysts and subject 
matter experts 
during company visit 

Yes Yes Yes 

Give feedback about 
the previous 
products (as source 
of analysis) 

Yes Yes Yes 
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Participate as 
business owner in PI 
Planning 

No No No 

Attend Solution and 
possibly system 
demo; help evaluate 
the solution 
increment 

No 
Yes Yes 

Participate in inspect 
and adapt workshop; 
assist in removing 
some systematic 
impediments 

No 
No No 

Collaboratively 
manage scope, time, 
and other constraints 
with Product and 
Solution Management 

No 
No No, only give input 

Help define the 
roadmap, milestone, 
and release 

No 
No No, only give input 

Communicate the 
economic logic behind 
the solution and help 
validate assumptions 
in the economic 
framework 

No 
Yes Yes 

Review technical and 
financial status of  the 
solution 

No 
Yes, but the customer 
will not be involved 
in the financial status 

review 

Yes, but the customer 
will not be involved in 

the financial status 
review 

Participate in beta 
testing, UAT and 
other forms of 
solution validation 

 

Yes Yes Yes 

Use the product as a 
trial and give 
feedbacks for 
product 
improvement 

Yes Yes Yes 

Recommend the 
product to other 
potential customers 

Yes Yes Yes 



56 
 

(Word-of-mouth 
communication) 

Help other users to 
learn 

Yes Yes Yes 

Hence, this thesis project suggests which activities that need to be implemented by Philips when 
involving the customers in general solution. 

At the beginning of the project, the customers act as a resource employed to help the product managers 
generating an idea or product concept. However, they will not be involved in the project and make 
contact with the technical team directly. Instead, the product managers take the customer tasks. Further, 
the product managers use the customer input to identify the importance of features for the customers 
rather than find an innovative idea or ready-made solution because the customers rarely provide an 
amazing idea. 

Furthermore, SAFe has discussed that the companies can perform workshops to collect the customer 
information. It will be generated to make a particular concept or idea. It is done by inviting the customers 
to the office or arranging a conference call either formally or informally. The product managers can 
invite other employees, who are in charge directly on the project, to meet the customers. Those 
employees include business analyst, system architect and sometimes technical teams. This workshop 
aims to research and discuss current customer needs and updated technology related to the product.  

Further, Philips can observe the real customer environment to get customer insight by visiting the 
customer site. Moreover, it can find out the latent customer needs when the customer does not notice 
their real needs. Furthermore, Philips can perform customer visit either formal or informal visit. Further, 
the companies are selected based on the relationship, project needs, and location. During the companies’ 
visit, the product managers focus on analyzing the customer needs and expectation. Furthermore, the 
system architects support the product managers in recognizing the customers and observing how the 
customers achieve their needs. Not only understand how the customers run their business by asking 
them, but the companies visit can also reveal the customer natural setting while they use the product. It 
is supported by the following statement. 

“In order to understand the real requirement of the project, the best way is to observe the customer 
site and the project site.” 

(Fourth respondent) 

“Philips conducts either scheduled customer site visit or unscheduled customer site visit to observe 
the customer environment that sometimes we don’t get the information completely by interviewing 

the customers.” 

(Director Q&R) 

Besides customer visit, Philips can analyze the real customer needs by looking at their feedbacks or 
complaints. This source can be earned from clinical and technical support data. According to the 
secondary data, customer service innovation manager and customer service representative play the 
important role to collect this kind of information. The customers usually contact them when they face 
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a problem or ask a particular question. According to that fact, the product managers can use this 
information as a reference to define the requirement and determine the most priority features.  Further, 
the customer feedback will be validated during customer visit and workshop. The following quotes 
show respondents’ statement that Philips generates the customer feedback for generating a new idea. 

 “We observe the customers feedbacks and complaints to decide which the features that we need to 
improve.” 

(Director Q&R) 

“Customers that are already using similar products/technology for routine use in labs and that 
thereby can give informed feedback on the new products/technology” 

(Eight respondent) 

Hereafter, that information is collected by the product managers as the customer representative. Next, 
the product managers define the requirement by using user stories. A user story is a general language 
that describes the requirement from the customer point of view. This method helps the users, designers, 
and technical teams to understand the customer expectations by providing a plain-language description. 
For example, As a <role>, I want to <do what>, and I expect I will get <benefit>.  

Further, there are two mechanisms in writing the user story. It could be written by the customer or the 
customer representative which is the product managers. In this case, the product managers handle the 
user stories since the customer never meet the technical team directly. Afterward, the proposed system 
architecture and solution are designed following the user story. The following quotes support the 
statement. 

“The customers never write the user stories.” 

(Agile Coach) 

In addition to defining the main requirement, those sources are used to determine the product roadmap. 
In this step, the product managers, people who responsible for the product roadmap, collect those 
sources and evaluate the product features requested or recommended by the customers.  Further, the 
product managers use that information to prioritize the product roadmap. However, the importance of 
each source relies on the situation. In other words, the importance is defined per case. Although SAFe 
has a model to prioritize the features by using CoD, the product managers prioritize the features by 
following their experience and asking the particular customers whether the features meet their current 
needs and their expectation.  

In the design and development phase, SAFe has explained the customer responsibilities broadly and 
completely, namely:  

1. Participate as business owner in PI Planning 

2. Attend Solution and possibly system demo; help evaluate the solution increment 

3. Participate in inspect and adapt workshop; assist in removing some systematic impediments 
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4. Collaboratively manage scope, time, and another constraint with Product and Solution 
Management 

5. Help define the roadmap, milestone, and release 

6. Communicate the economic logic behind the solution and help validate assumptions in the 
economic framework 

7. Review technical and financial status of  the solution 

However, all SAFe guidance can’t be applied in Philips since the customers have limited contact with 
the technical team directly, as the following statement. 

“The customer involvement is not direct to the technical team. The customers give feedbacks and 
inputs to a product manager who acts as a customer representative.” 

(Fifth respondent) 

Since the product manager acts as the customer representative, there are some responsibilities that the 
product manager doesn’t involve the customers, such as participating as a business owner in PI Planning 
and removing some systematic impediments. However, the product managers always consider the 
customer input and feedback when performing those activities.   

In the other responsibilities, such as determining the scope, time, roadmap, milestone, and release plan, 
the customer is employed only as an object in the product development. They will be asked their opinion 
and their comment regarding those factors. Nevertheless, they will not have the authority to determine 
the decision. The decision will be taken by a product manager or higher level. 

Similar to the previous factor, the product manager asks the customer regarding the product price 
whether the product price is affordable or not. It is to ensure that the product price is reasonable for the 
customers. However, the mechanism to determine the product price is done at the portfolio level. 

Next, the customers can be involved deeply in the system demo. So, they are possible to make contact 
with the technical team. At that moment, the technical team can gather the customer feedback from the 
technical team perspective. Then, the product managers or product owners can consider the customer 
input obtained by the technical team.  

In the latest stage of the development cycle, the customers are employed to do beta testing, UAT, and 
solution validation. It aims to ensure that there is no bug and the product meets the customer expectation. 
Further, the development team will collect feedbacks optimally regarding the product functionality 
before and/or after release. There are two mechanisms to gather the information. First, the product 
managers invite the customer to test the product prototype in the Philips environment. Second, Philips 
deliver the product into the customer environment and allow the customers to use the product as a trial. 
In Philips, it is called as clinical testing. This is in line with the Alam (2002) statement that the company 
can give a trial version to the customers and they will give feedbacks for improving the product. 
Although Philips only can involve limited customers, the impact is very high. This is because the 
customers can interact with the technical team which can help the technical team to understand their 
real needs. Further, this input can support the product managers to prioritize which features that needs 
to improve. In Philips, this activity is called as clinical testing. 



59 
 

In addition to validating the product, the customers can be involved in the commercialization stage. 
Moreover, the customers can play an important role by giving positive testimony to potential customers 
(Alam, 2002). In order to get the positive word-of-mouth and review, Philips publishes news regarding 
the healthcare technology in the website at least once a week. Moreover, the website provides multiple 
languages so it can be more understandable for the customers. Also, Philips establish reference site and 
customer visit center in some regions so that the customers can give feedback and review regarding the 
particular Philips product. Further, Philips sometimes held a webinar to introduce the new products. 
The following quotes support the statements. 

“We can employ the customers in the commercialization stage. I agree that we should ensure the 
customers getting what they expect. It is important for the product reputation.” 

“In order to empower the customers in the Commercialization stage, Philips has Reference site, 
customer visit center and sometimes using webinar. So, This is expected can build product 

reputation.” 

(Second respondent) 

Furthermore, Kambil et al. (1999) add that a company should optimize the initial customer and 
encourage them to teach other users using the product, and it is very common implemented by the 
companies.  The following quotes support the statement.  

Furthermore, Philips has Philips Learning Connection website. In this website, Over 600.000 healthcare 
professionals have participated. Further, this website provides online continuing medical education for 
the customer in the entire world. The course includes Anatomy, Physiology, Magnetic Resonance, 
Computed Tomography, General X-ray, Ultrasound, Cardiovascular, Nuclear Medicine/PET, Patient 
Monitoring, Management, Nursing, etc. Moreover, the customers can get a certificate after finishing an 
online course.  

According to the discussion above, Philips doesn’t need to follow all customer activities suggested by 
SAFe when developing a general solution. Otherwise, Philips can involve them in the particular 
activities, as can be seen in Figure 20. 

 

“I agree that the particular customer can be employed to teach the product use to other users.” 

(Second  respondent) 
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Figure 20 the modified customer activities for addressing the external customers in general solution 

5.3 CUSTOMER SPECIFICATION 

In this stage, Philips can define the customer specification by employing customer involvement level, 
product utilization and customer competence from customer involvement concept model. The product 
utilization refers to user persona concept in SAFe. The competence refers to customer competence 
concept formulated by Magnusson (2009). 

5.3.1 USER PERSONA 

Majority sub-business units in Philips implement the user persona implicitly or explicitly. The user 
persona has three types of persona: first degree, second degree, and third degree. The first degree covers 
customers who directly use this product or system. The second degree covers customers who use the 
solution provided by first degree. The third degree covers people who install, deploy or monetize this 
product. The user persona concept aims to give guidance for developer or business owner to determine 
whose needs must be accommodated and prioritized.  

It seems that first and second degree are the most important customer because they will use the product, 
so the company has to satisfy them. Nevertheless, the third degree can be the most important stakeholder 
because they are people who have the authority to decide to buy the product or not, as the following 
statement. 

“Besides considering technical competence and product use knowledge of the customers, Clinical 
Science also reckons that the customers who have a responsibility regarding the administration of 

the customer (company) are very important.” 

(Second respondent) 
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According to the consideration, it is important for Philips to make sure that they involve the customers 
that represent all degree of user persona. Furthermore, all degrees of user persona have to be addressed 
in every customer role. 

By accommodating the first and second degree, Philips can assure that their product can meet their 
direct or indirect customer needs. Further, Philips has to involve the third degree since the third degree 
sometimes plays an important role in deciding whether buy the Philips product or not. 

 

Figure 21 user persona and customer roles 

5.3.2 CUSTOMER COMPETENCE 

Philips can specify the customers based on their competence that consist of ordinary users, experts, and 
lead users formulated by Magnusson (2009). Further, this concept can help the product managers to 
identify the ability and knowledge of customers. The ordinary user contains customers who understand 
how the features of the product should be, but they don't understand the technology will be used. The 
expert contains customers who understand the technology will be used, but they don't understand how 
the features of the product should be. The lead user contains customers who understand how the features 
of the product should be and the technology will be used.  However, it is difficult to find the lead user. 
Therefore, Philips engages the ordinary user and expert. Further, the product managers combine the 
information from those customers. Specifically, Philips focusses on engaging the ordinary user since 
their business is to produce technology to help the customer doing their job. Therefore, the expert is not 
involved as deep as an ordinary user, as the following statement. 

“Philips has the technology expertise which they are our main consultant, so our main focus is to 
gather information from ordinary users” 

(First respondent) 

This thesis project revealed that Philips has implemented customer competence implicitly. However, it 
is necessary to make it explicitly. So, the product managers can make sure that ordinary user and expert 
are addressed in every customer role. 

Furthermore, all respondents agreed that user persona and customer competence are relevant to be 
implemented in Philips project environment, where implements SAFe. Moreover, in SAFe, the 
customer specification can be adopted at the program level.  
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5.4 MOTIVATING THE CUSTOMERS 

At the literature review, it has been described that SAFe has limited information regarding how to attract 
the customers to be interested joining projects. Therefore, this thesis project adopted a concept 
formulated by Fuller (2008) from NPD study. Further, the concept was validated in the projects that 
implement SAFe to make sure that the concept can be implemented in the real environment. The 
validation result shows that the Fuller (2008) concept is relevant to be implemented in the respondents’ 
sub-business units.  

According to the Fuller (2008) study, Philips can encourage their customer to join in the project and 
give their best effort by accommodating the customer expectation in the product development. In other 
words, understanding customer motives is very important. Additionally, Lin, H. F. (2007) categorizes 
motivation into two types: extrinsic and intrinsic motivation. Extrinsic is a condition when people 
expect to get benefit or compensation regarding what they were done. Extrinsic motivation can cover 
financial factors, social factors, and technological factors. Otherwise, intrinsic is a condition when 
people enjoy to do something without expecting the compensation for themselves. According to the 
Fuller (2008) customer motives concept, this thesis project defines psychological factors as intrinsic 
motivation. 

Further, Philips can’t apply extrinsic motivation in all cases. This is because of budget limitation, 
environment limitation or regulation. For example, some studies suggest engaging the customers by 
giving the monetary benefit. However, in the real environment, it is not as simple as like that. In some 
countries, it is forbidden giving money to the customers because it can be identified a bribery. So, in 
some business unit, the financial factor cannot be applied, as the following statement. 

“In US, we are not allowed even to give a cup of coffee to the customers because it can be 
identified a bribery.” 

(First respondent) 

Nevertheless, the financial factor can be applied to the activities that can be measured, as the following 
statement. 

“Philips probably can give a compensation (financial) to the customers in the testing phase because 
it can be calculated quantitatively.” 

(First respondent) 

Regarding the technological factor, Philips has Philips Learning Connection website. In this website, 
Over 600.000 healthcare professionals have participated. This website can attract the customers to 
contribute. By joining the website, the customers can obtain technology knowledge from either Philips 
or other users. 

Further, Philips can combine technological and social factor to attract the customers. Many customers 
want to participate in the product development because they can do scientific work. In the customer 
perspective, they can gather the knowledge from the collaboration, and they can use that information 
for their journal publication. This strategy is proven to solve customer reluctance to join the project. 
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Moreover, Philips must be selective to choose which customers that can be participated in the project 
because it is not possible to accept all collaboration offers.  

Furthermore, Philips also can offer the customers for the exclusiveness of the product uses. It gives 
authority to the customer for using the new product or features early to support their business. So, it can 
improve their operation in the future. In other words, it offers a competitive advantage for customer’s 
business. Indirectly, they can gain financially from the product/technology. 

According to the intrinsic motivation, Philips has to implement the psychological factor as the main 
strategy. Further, Philips can attract the customers by creating an environment that makes them enjoy 
and enthusiastic. However, it can’t create instantly. There is a long process to build and maintain a 
relationship with the customers, so the customers trust with Philips.  

Overall, Philips has to consider the technological, social, and psychological factors in every customer 
role. However, the financial factor is possible to be applied when the customers act as a user, specifically 
in testing and validation. 

5.5 VALIDATION 

As discussed in Chapter 3.4, the validation of the research quality follows Yin (2009). Further, there 
are four tests: the construct validity, internal validity, external validity, and reliability. 

5.5.1 CONSTRUCT & INTERNAL VALIDITY  

Related to the validation issue, this master thesis project has conducted multiple source research method 
to answer RQ1 and RQ2. Furthermore, this master thesis contributed to the strong construct validity 
thus making it possible to establish a chain of evidence. Moreover, the author has sent interview’s 
transcripts to the respondents. Next, the respondents gave feedback according to the transcript. It aims 
to make sure that the interview’s result is accordance with the discussion.  

In this thesis project, the customer involvement conceptual model was built by combining information 
from several studies and phenomena in the real environment. Then, the customer involvement 
conceptual model was utilized for developing the customer involvement process model.  

However, both the customer involvement conceptual and the customer involvement conceptual model 
were validated by using Delphi study in two rounds. In the first round, the author asked the respondents 
opinion regarding the proposed models. Further, the respondents were asked several questions regarding 
the customer involvement in their environment.  

According to the input and feedback from the respondents, the author redesigned the customer 
involvement process model. After redesigning the model, the author presented the model to the 
respondent, which this activity is called second round Delphi study. It aims to assure that the model 
meets their expectation. Also, it is needed to make sure that the concept obtained from outside SAFe 
and agile methods can be adopted in projects that implement SAFe. Further, the agile coach and the 
information system experts validated the model. It aims to make sure that the model can be applied to 
other sub-business units.  
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5.5.2 EXTERNAL VALIDITY  

The generalizability of research’s result is low since the research was conducted in one company. Then, 
these results have not been proven to be implemented other enterprises. However, this thesis project has 
involved the information system experts in validating the model.  

5.5.3 RELIABILITY  

During the interview, this thesis project followed the determined procedure. Furthermore, the main 
questions of the interview were built by following Melton (2007) main questions.  Melton (2007) has 
formulated these questions to analyze the effective customer involvement in the new service 
development. Further, in order to validate the customer involvement process model, the project asked 
some questions, which are formulated by following Wieringa & Moralı (2012) study. However, the 
research replication in the future most likely will not produce a different result since it is rare to find a 
radical innovation in the healthcare industry that forces Philips to change their strategies regarding the 
customer involvement.  
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6 SUMMARY AND DISCUSSION 

It is essential to understand the work flow of the project and its result which was gained from a series 
of analysis. Therefore, the first section of this chapter is structured to provide a summary of the thesis 
project. Next section will discuss the project contribution to Philips and scientific literature. Limitations 
and possible future research directions are presented in the final section. 

6.1 RESEARCH CONCLUSION 

This thesis project aims to develop a customer involvement process model for the Scaled Agile 
Framework (SAFe) to prevent increasing project uncertainty. In order to achieve the research goal, this 
thesis project was conducted based on two main research questions. The first question aims to identify 
customer involvement concepts in projects that implement the Scaled Agile Framework (SAFe). The 
second question focusses on specifying and implementing a customer involvement process model in 
projects that apply the Scaled Agile Framework (SAFe). 

In order to answer the first question, a customer involvement identification was conducted based on a 
research process designed by Saunders, Lewis, & Thornhill (2007). First, this project was conducted by 
performing a literature review derived from several studies: SAFe, Agile software development, new 
product development, and new service development research. However, the particular findings from 
the literature review are generic concepts of customer involvement which are applicable to a broad 
variety of industrial domains. Therefore, this thesis project studied the generic concepts and their 
application in Philips SAFe environment by applying 3 research methods: interview, questionnaire and 
secondary data use to ensure that the proposed concepts are applicable in projects that implement the 
Scaled Agile Framework (SAFe). As a result, and regarding the first research question, this thesis 
project could provide a comprehensive outcome tuned to the Philips SAFe situation, which we call the 
outcome as a conceptual customer involvement model. Furthermore, the model consists of the following 
concepts: 

‐ Customer position in the organization 
‐ Customer contribution 
‐ Project risk 
‐ Customer involvement level 
‐ Product utilization 
‐ Customer competence 
‐ Customer motives 

According to the interview, the respondents agree that customer involvement conceptual model is 
relevant for the Philips environment. Thus, it has proven that the concepts selected are possible to be 
applied in projects that implement SAFe. Nevertheless, the respondents suggest improving some 
aspects, specifically in the project risk concept. They strongly recommend conducting a further research 
that can cover all projects in Philips. So, the concept can be applied to all sub-business units accurately.   

Additionally, the customer involvement conceptual model can also enrich SAFe, specifically at the 
program and team level. So, SAFe can provide comprehensive guidance to anticipate customer 
involvement issues in the product development. Furthermore, the customer involvement conceptual 
model is used as a foundation to develop the customer involvement process model, which is the main 
thesis project objective.  
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In order to develop a customer involvement process model, this thesis project followed the 
information system framework from Von Alan, March, Park, & Ram (2004) that compares the utility 
of customer involvement and the truth of customer involvement implementation. Further, this 
framework was chosen because it can combine both the theoretical field and phenomena in the real 
environment (ibid., 2004).  

As a result, the customer involvement process model contains 4 steps: project risk identification, 
determining the customer involvement level, customer specification, and motivating the customers. 
Further, all steps were developed by utilizing the customer involvement concept model. By performing 
project risk identification, Philips will be able to anticipate increasing project uncertainty caused by the 
customer involvement (Sanchez, Robert, & Pellerin, 2008), which becomes the main thesis project 
issue. Further, by determining customer involvement level, Philips will be able to determine in which 
stages its customers should be involved. According to the research result, Philips has to always involve 
its internal customers or external customers of custom built solution in all product development stages. 
Also, Philips needs to involve its customers of general solution in all product development stages when 
the project structure is low. Otherwise, Philips doesn’t need to involve its customers of general solution 
in the design and development when the project structure is high. 

Furthermore, the customer specification is performed to ensure that the customers selected represent all 
Philips customers’ needs. Philips can define the customer specification by considering the product 
utilization and customer competence. The final step is ‘motivating the customers’, which aims to ensure 
that customers selected have the willingness to participate in the projects by offering several benefits to 
the customers. Further, Philips has to consider the technological, social, and psychological benefits 
when engaging the customers in all product development stages. However, the financial benefit can be 
offered to the customers when Philips engages the customers for supporting product testing and 
validation. 

According to the interview, four of five respondents stated that this model would work in their 
environment and satisfy them. A respondent, who has an objection to this model, argued that ‘the 
determination of customer involvement level’ stage cannot be applied in all sub-business unit due to 
the commercialization stage, which is the domain of sales and marketing department. However, the 
respondent is satisfied with the project risk identification, customer specification and ‘motivating the 
customers’ stage. 

Related to the validation aspect, this thesis project contributes to the strong construction conducted by 
multiple sources of evidence. In order to validate the interview’s result, the project conducted a thorough 
cross-check of interview’s transcripts whilst internal validity is assured by performing Delphi study. 
Further, this thesis project combined the information of the respondents. Nevertheless, according to the 
project risk discussed in the customer involvement process model, the project only proved six out of 
eight project risk types: very low risk (very susceptible to mismanagement), very low risk, low risk, 

medium risk, high risk, and very high-risk project. Then, low risk (very susceptible to mismanagement) 

and medium-low risk are not proven yet. However, the result of the six cases collected is in accordance 
with the Applegate, McFarlan, and McKenney’s (1996) recommendation. Therefore, the project risk 
identification step remains relevant.  

However, the generalizability of thesis project’s result is low because the customer involvement process 
model was developed only by researching Philips environment. Nonetheless, since the thesis project 
followed the determined procedure, the reliability of this thesis project can be accounted. 
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6.2 CONTRIBUTION 

These thesis project’s contributions for Philips are a customer involvement conceptual model and a 
customer involvement process model. The customer involvement conceptual model can be used by the 
product managers for identifying their customers considering that five respondents agreed that these 
concepts are relevant to be implemented in Philips environment. Although some sub-business units in 
Philips have implemented some concepts from this model, the concepts are still performed implicitly. 
Therefore, this thesis project recommends Philips to apply those concepts explicitly by following the 
customer involvement conceptual model. Further, the customer involvement conceptual model is the 
customer involvement process model foundation. Furthermore, the customer involvement process 
model consists of four steps that can help Philips to anticipate increasing project uncertainty caused by 
customer involvement.  

For scientific literature, the customer involvement conceptual model enriches the Scaled Agile 
Framework by expanding further elaboration on the customer involvement discussion. Furthermore, 
this thesis project also suggests an adjustment to Leffingwell’s study (2011), which recommends the 
companies to involve their customers as much as possible. However, in a particular condition, the 
customer involvement does not always yield a positive result for the project. Further, their involvement 
can instead increase the project uncertainty. Therefore, the customer involvement process model 
contributes to extend SAFe to prevent the increasing project uncertainty caused by customer 
involvement and add value to the benefits of customer involvement. Further, this project recommends 
the activities, where the customers in general solution can be involved. 

Furthermore, this thesis project also advances the discussion of Applegate, McFarlan, and McKenney 
(1996) regarding the external integration. According to them, a low external integration occurs when 
project structure is high. However, there is no information on which stages the external parties should 
not be involved since it is impossible to exclude them in all product development process. According 
to the thesis project’s result, when the project structure is high, the companies may exclude their 
customers in the design and development phase, however, it is necessary for the companies to involve 
their customer in the idea generation, validation, and commercialization phase. 

Despite the thesis project result’s low generalizability, both the customer involvement conceptual model 
and the process model offer insight on how to treat the customers in projects that implement SAFe. 
Furthermore, the models can be applied in projects that implement agile methods considering that SAFe 
also adopts agile software development principles. 

6.3 LIMITATION 

This section presents several limitations encountered when conducting this thesis project, namely: 

1. This thesis project gathered eight respondents that consist of 5 respondents from the interview 
and 4 respondents from the questionnaire. However, the respondents from the interview are in 
the high-level management, such as director or senior employee. Accordingly, more 
respondents involved from other sub-business units can improve the construct and internal 
validity. 
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2. This thesis project only covered B2B since Philips healthcare markets their product to other 
businesses. 

3. The customer involvement process model needs to be improved in two major areas. First, the 
parameter of the project risk must cover all Philips projects characteristic, which requires 
further research. Second, in determining the customer involvement level, the first respondent 
argued that not all sub-business units, which focus on the product development, handle the 
commercialization. Since the commercialization stage is handled by sales and marketing 
department, this stage is not always applicable for the particular sub-business units. 

4. Ideally, in order to understand the customer motivation, this thesis project should contact the 
customers. However, this process could not be conducted due to confidentiality reason. So, this 
thesis project interviewed the product managers, as the customer representatives, to identify the 
customer motives. 

5. In the customer compensation scope, the research should communicate with the legal 
department to get a better understanding regarding the topic. However, this thesis project does 
not go further into a legal and contract aspect due to project long time span. 
 

6.4 FUTURE RESEARCH 

This section elaborates recommendations for further research by considering the project’s limitations 
and results, namely:  

1. According to the respondents’ feedback, an improvement to the parameter of the project risk 
identification needs to be made because the parameter is required to be improved. Thus, a 
further research regarding the parameter of the project risk identification, which particularly 
discusses customer involvement, is required. For example, in the project size aspect, the thesis 
project only discussed both the number of department affected in the product development and 
estimated project implementation time. In fact, the project size needs to cover the monetary 
aspects which have not been discussed in this thesis project. 

2. In order to assess the effect of the customer involvement process model, it is suggested to 
implement iterative methods, which allow process improvement and ways for sustaining those 
improvements.  
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8 APPENDIX A: AGILE SOFTWARE DEVELOPMENT METHOD 
EVOLUTIONARY 

 

 

Figure 22  Evolutionary map of agile methods (Abrahamsson, Warsta, Siponen, & Ronkainen, 2003) 
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9 APPENDIX B: AGILE MANIFESTO PRINCIPLES 

1. Our highest priority is to satisfy the customer through the early and continuous delivery of 
valuable software. 

2. Welcome changing requirements, even late in development. Agile processes harness change 
for the customer's competitive advantage. 

3. Working software is the primary measure of progress. 
4. Deliver working software frequently, from a couple of weeks to a couple of months, with a 

preference to the shorter timescale.  
5. Business people and developers must work together daily throughout the project. 
6. Build projects around motivated individuals. Give them the environment and support they need, 

and trust them to get the job done.  
7. The most efficient and effective method of conveying information to and within a development 

team is a face-to-face conversation.  
8. Agile processes promote sustainable development. The sponsors, developers, and users should 

be able to maintain a constant pace indefinitely. 
9. Continuous attention to technical excellence and good design enhances agility.  
10. Simplicity—the art of maximizing the amount of work not done—is essential.  
11. The best architectures, requirements, and designs emerge from self-organizing teams. 
12. At regular intervals, the team reflects on how to become more effective, then tunes and adjusts 

its behavior accordingly. 
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10 APPENDIX C: FOURTH ANNUAL STATE OF AGILE DEVELOPMENT 
SURVEY 2009 

 

 

Figure 23 fourth annual state of agile development survey 2009, Source: VersionOne’s 2009 Agile Methodology Survey 
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11 APPENDIX D: MELTON (2007) MAIN QUESTION 

The list of the question of customers, frontline employees, entrepreneurial leaders, and cross-functional 
teams’ involvement in service development: 

1. Who is involved in the NSD process? 
2. What stage(s) are they involved? 
3. How are they involved (i.e., methods, the level of intensity, etc.)? 
4. What are the proposed and demonstrated effects of their involvement in the NSD process? 

Among the participants considered are customers, frontline employees, entrepreneurial leaders, and 
cross-functional teams
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12 APPENDIX E: INTERVIEW RESULT 

Respondents: 

1. First respondent: Stephan Mercier – Director, Product Management (SM) 
2. Second respondent: Ruud De Boer, Clinical Science Director (RD) 
3. Third respondent: Regis Rimaud, E2e Program Manager (RR) 
4. Fourth respondent: Ruairi Smyth, Program Implementation Manager O2c, O2c Pmo (RS) 
5. Fifth respondent: Stephan Fromme, Senior Product Manager, Computational Pathology (SF) 

12.1 DELPHI STUDY – FIRST ROUND 

12.1.1 HOW IS YOUR PROJECT CHARACTERISTIC THAT YOUR DEPARTMENT 
HANDLE? 

First respondent: I freeze the requirement in the design and development phase. Furthermore, the 
interview was conducted by following the questions:  

First project type 

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Neither disagree, nor agree 3 

The  technology  selected  is  not  familiar  to  the 

customers 

Strongly Agree 5 

The  product  development  always  requires  new 

hardware 

Agree 4 

The  product  development  always  requires  new 

software 

Strongly Agree 5 

Average 4.25 

Conclusion : High Technology 
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Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time 13-24 Months 2 

Number of sub business unit involved in the 
product development 

Three or More 3 

Average 2.5 

Conclusion : Large Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Disagree 2 

I will accommodate requirement changes in the 
design and development phase 

Disagree 2 

Average 2 

Conclusion : High Structure 

Second Project Type 

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Neither disagree, nor agree 2 
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The  technology  selected  is  not  familiar  to  the 

customers 

Strongly Agree 3 

The  product  development  always  requires  new 

hardware 

Agree 4 

The  product  development  always  requires  new 

software 

Strongly Agree 2 

Average 2.75 

Conclusion : Low Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time 13-24 Months 2 

Number of sub business unit involved in the 
product development 

Three or More 3 

Average 2.5 

Conclusion : Large Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Disagree 2 
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I will accommodate requirement changes in the 
design and development phase 

Disagree 2 

Average 2 

Conclusion : High Structure 

Second respondent: Clinical science works at the beginning of the project. According to the 
commercialization, product development is separated from commercial activity, commercialization is 
sales organization responsibility.  Furthermore, the interview was conducted by following the questions:  

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Neither disagree, nor agree 3 

The  technology  selected  is  not  familiar  to  the 

customers 

Agree 4 

The  product  development  always  requires  new 

hardware 

Disagree 2 

The  product  development  always  requires  new 

software 

Agree 4 

Average 3.25 

Conclusion : High Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 
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Estimated project implementation time 13-24 Months 2 

Number of sub business unit involved in the 
product development 

Three or More 3 

Average 2.5 

Conclusion : Large Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Agree 4 

I will accommodate requirement changes in the 
design and development phase 

Agree 4 

Average 4 

Conclusion : Low Structure 

Third respondent: At the beginning of the project, we have to identify who will sign up the project. So, 
we always handle any types of project requested by the project investors. However, I can identify the 
project that we commonly handle 

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Agree 4 

The  technology  selected  is  not  familiar  to  the 

customers 

Agree 4 
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The  product  development  always  requires  new 

hardware 

Neither disagree, nor agree 3 

The  product  development  always  requires  new 

software 

Agree 4 

Average 3.25 

Conclusion : High Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time 13-24 Months 2 

Number of sub business unit involved in the 
product development 

Three or More 3 

Average 2.5 

Conclusion : Large Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Agree 4 

I will accommodate requirement changes in the 
design and development phase 

Strongly Agree 5 

Average 4.5 



85 
 

Conclusion : Low Structure 

 

Fourth respondent: In order to identify the project risk, it depends on the perspective. It could be high 
for the particular stakeholder, but it is low for the particular stakeholder. The majority projects handled 
are high technical complexity and large projects. Regarding the project structure (flexibility) depends 
on the situation and the requirements. However, we handle all types of projects following the project 
funders. 

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Neither disagree, nor agree 3 

The  technology  selected  is  not  familiar  to  the 

customers 

Agree 4 

The  product  development  always  requires  new 

hardware 

Neither disagree, nor agree 3 

The  product  development  always  requires  new 

software 

Strongly Agree 5 

Average 3.75 

Conclusion : High Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time 13-24 Months 2 
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Number of sub business unit involved in the 
product development 

Three or More 3 

Average 2.5 

Conclusion : Large Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Agree 4 

I will accommodate requirement changes in the 
design and development phase 

Strongly Agree 5 

Average 4.5 

Conclusion : Low Structure 

Fifth respondent: The interview was conducted by following the questions: 

First Project Type 

Technology  

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Agree 4 

The  technology  selected  is  not  familiar  to  the 

customers 

Strongly Agree 5 

The  product  development  always  requires  new 

hardware 

Disagree 2 
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The  product  development  always  requires  new 

software 

Strongly Agree 5 

Average 4 

Conclusion : High Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time More than 24 Months 3 

Number of sub business unit involved in the 
product development 

Three or More 3 

Average 3 

Conclusion : Large Project 

 

Project Structure 

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Agree 4 

I will accommodate requirement changes in the 
design and development phase 

Agree 4 

Average 4 

Conclusion : Low Structure 

Second Project Type 
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Technology  

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Agree 2 

The  technology  selected  is  not  familiar  to  the 

customers 

Strongly Agree 2 

The  product  development  always  requires  new 

hardware 

Disagree 2 

The  product  development  always  requires  new 

software 

Strongly Agree 4 

Average 2.5 

Conclusion : Low Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time 12 months or less 1 

Number of sub business unit involved in the 
product development 

Two 2 

Average 3 

Conclusion : Small Project 
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Project Structure 

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Agree 2 

I will accommodate requirement changes in the 
design and development phase 

Agree 2 

Average 2 

Conclusion : High Structure 

 

12.1.2 WHAT STAGE(S) ARE CUSTOMERS INVOLVED? 

First respondent: In the product development, my department involves the customers in the generating 
idea (passively) and validating the solution process.  Otherwise, I don't involve the customers in the 
design and development phase. Further, I agree that the customer can give contribution in the 
commercialization phase. And customer roles concept is relevant to be implemented. Furthermore, the 
customer activities in my department can be described in this list: 

 Interact with analysts and subject matter experts during specification workshops 

 Interact with analysts and subject matter experts during company visit 

 Give feedback about the previous products 

 Participate in beta testing, UAT and other forms of solution validation 

 Use the product as a trial and give feedbacks for product improvement 

 Recommend the product to other potential customers 

 Help other users to learn 

However, I also do similar approach when improving the product, then I can identify that the project is 
high structure, low technology and large project. 

Second respondent: The customers aren't categorized by the degree of their involvement (customer 
roles), but this categorization is relevance since clinical science may involve different customers type, 
which based on their competence,  in the every development stages. In clinical science, the customers 
are involved in the every stage. Furthermore, the customers are involved in this activities: 

 Interact with analysts and subject matter experts during specification workshops 

 Interact with analysts and subject matter experts during company visit 

 Give feedback about the previous products 

 Attend Solution and possibly system demo; help evaluate the solution increment 
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 Communicate the economic logic behind the solution and help validate assumptions in the 
economic framework 

 Review technical status of  the solution 

 Participate in beta testing, UAT and other forms of solution validation 

 Use the product as a trial and give feedbacks for product improvement 

 Recommend the product to other potential customers 

 Help other users to learn 

 

Third respondent: Whatever complex the project and the technology, we need to engage the customers 
actively in the high level. And your project is always low structure, which allows changing the 
requirement in the middle of the project. Product manager as customer representative needs to 
participate in all stages whatever the risk. The stages include idea generation until ensuring the 
customers are able to use the product. Furthermore, the customer is  involved in this activities: 

 Interact with analysts and subject matter experts during specification workshops 

 Interact with analysts and subject matter experts during company visit 

 Give feedback about the previous products 

 Participate as business owner in PI Planning 

 Attend Solution and possibly system demo; help evaluate the solution increment 

 Participate in inspect and adapt workshop; assist in removing some systematic impediments 

 Collaboratively manage scope, time, and other constraints with Product and Solution 
Management 

 Help define the roadmap, milestone, and release 

 Communicate the economic logic behind the solution and help validate assumptions in the 
economic framework 

 Review technical and financial status of  the solution 

 Participate in beta testing, UAT and other forms of solution validation 

 Use the product as a trial and give feedbacks for product improvement 

 Recommend the product to other potential customers 

 Help other users to learn 

Fourth respondent: We have to keep informing the project status to the customers who have a high 
power. By keeping to inform the project status, we can give a comfort to the customer, so we can 
encourage them to keep investing. Further, the customers always want to be engaged in the project 
because they are who pay the projects. Furthermore, our customer activities are described below: 

 Interact with analysts and subject matter experts during specification workshops 

 Interact with analysts and subject matter experts during company visit 

 Give feedback about the previous products 

 Participate as business owner in PI Planning 

 Attend Solution and possibly system demo; help evaluate the solution increment 

 Participate in inspect and adapt workshop; assist in removing some systematic impediments 

 Collaboratively manage scope, time, and other constraints with Product and Solution 
Management 

 Help define the roadmap, milestone, and release 
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 Communicate the economic logic behind the solution and help validate assumptions in the 
economic framework 

 Review technical and financial status of  the solution 

 Participate in beta testing, UAT and other forms of solution validation 

 Use the product as a trial and give feedbacks for product improvement 

 Recommend the product to other potential customers 

 Help other users to learn 

Fifth respondent: Digital Pathology never categorizes customer by using customer roles (categorizing 
the customers based on the degree of their involvement). However, it is relevant.  

Digital Pathology involves the customers as much as possible in all stages. However, the customer 
involvement is not direct to the technical team. The customers give feedbacks and inputs to a product 
manager who acts as a customer representative. Furthermore, the customer can be involved in this 
activities: 

 Interact with analysts and subject matter experts during specification workshops 

 Interact with analysts and subject matter experts during company visit 

 Give feedback about the previous products 

 Attend Solution and possibly system demo; help evaluate the solution increment 

 Communicate the economic logic behind the solution and help validate assumptions in the 
economic framework 

 Review technical and financial status of  the solution 

 Participate in beta testing, UAT and other forms of solution validation 

 Use the product as a trial and give feedbacks for product improvement 

 Recommend the product to other potential customers 

 Help other users to learn 

However, there is a condition that I only involve the customers at the beginning of the project and end 
of the project. I do it when developing a patch for the product. I can identify that the project is high 
structure, low technology and small project. 

12.1.3 WHO IS INVOLVED IN THE DEVELOPMENT PROCESS? 

First respondent: we use user persona to determine who will be involved. However, it can be elaborated 
into more specific jobs and wider, for example, radiologist, people who operate specific products and 
have specific expertise. 

Second respondent: In clinical science, the customers are categorized by their competence and expertise, 
such as medical doctor, the technical team from the University, hospital for clinical testing, and 
purchasing department.  Although medical doctor and the technical team from the University are people 
who do not always buy the product, we can identify that they are a customer. Moreover, we can identify 
people who don't use the product directly but they control the customer money (such as purchasing) as 
a customer. These people are the most important stakeholder. Besides considering technical competence 
and product use knowledge of the customers, Clinical Science also reckons that the customers who have 
a responsibility regarding the administration of the customer (company) are very important. In some 
cases, Clinical Science involves the different type of customers in the every stage. It relies on the 
situation and requirement 
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Third respondent: In specific, user persona is not always used to categorize the customers. In order to 
determine the type of the customers who will be involved, it depends on the project needs. So, it is 
flexible. All types of customer need to collaborate so it can produce a product that satisfies all 
customers, such as a doctor, technical team, hospital owner. The customer categorization depends on 
the project needs and requirements 

Fourth respondent: In change management point of view, internal and external customers are not much 
different because they have similar behaviors. Further, in here, we will focus on the internal customer. 
In the project, the customer can play as a driver instead of as a resource because the customers direct 
the projects going on and without customers, there is no project. The customer as a co-creator and as a 
user are applied. So, we can define the customer roles into four roles instead of 3 roles: as a driver, as a 
resource, as co-creator, and as a user. We can divide the customers into two types. First is a customer 
who has the power to influence the projects. Moreover, they can stop a project in any points when they 
see that the project will not give an advantage. The second is a customer who has an interest in the 
product. User persona is not applied 

Fifth respondent: Digital Pathology use user persona to identify the customers to make sure that the 
customers selected have been represented 

12.1.4 HOW ARE CUSTOMERS INVOLVED (I.E., METHODS, THE LEVEL OF 
INTENSITY, ETC.)? 

First, second and fifth respondents: Formal/informal meeting and Scheduled/unscheduled company 
visit are performed to gather information. Furthermore, to understand the real requirement of the project, 
the best way is to observe the customer site and the project site. Afterward, to decide whether the 
requirement should be accommodated, we do cross-checking data from multiple sources. And the 
requirement selected will be given to the product owner by using user story 

Third and fourth respondents: A customer is a person who funds the project so they can drive the project 
direction. Specifically, they determine which requirements or features have to be developed.  

12.1.5 WHAT ARE THE PROPOSED AND DEMONSTRATED EFFECTS OF 
CUSTOMER INVOLVEMENT IN THE DEVELOPMENT PROCESS? 

First respondent: In company perspective, the customer involvement is used to make sure that the 
product developed meets customer needs.  

Philips probably can give a compensation (financial) to the customers in the testing phase because it 
can be calculated quantitatively. However, my department motivates the customers by giving them 
recognition, appreciation, and feedbacks. In other words, I have to make sure that my customers are 
happy joining the project 

Second respondent: In company perspective, the customer involvement is used to create the product 
that is suitable for the customer needs. 

The motivation of the majority of customers involved in the project is not a financial factor. In clinical 
science, many customers want to participate in the product development because they can do scientific 
work that they can publish. Moreover, in some cases, I must be selective to choose which customers 
that can be participated in the project because it is not possible to accept all collaboration offers. 
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Psychological motivation factor is an important factor to keep the customer motivation. Every customer 
who involves in the project will sign contract or legal document for confidentiality purpose 

Third respondent: In my perspective, the customer involvement is used to build a product that meets 
the customer wants. 

In order to engage the internal customer, we have to understand what they want and why they want to 
involve. The strategy to engage the internal customers depends on the situation, such as what is the 
customer roles, and what the requirement of the participation.  

Fourth respondent: In my perspective, the intense customer involvement is used to improve the product 
development performance. 

According to the Brockhoff, K. (2003) study about compensation that we can give to the customers, I 
have to review it because the study was published in 2003, so it could be that the situation is changed. 
For example, in that year, the customer didn’t interest with the technology, but now the customer main 
reason to involve in the project because of the technology. 

Fifth respondent: In company perspective, the customer involvement is used to make sure that the 
product developed meets customer needs and improve the existing product.  

In order to motivate the customers, Digital Pathology focuses on creating an environment that makes 
the customers enjoy and enthusiastic. Financial, social, technological factors sometimes are considered 
to motivate the customers but it depends on the situation. In the financial factor, Digital Pathology 
doesn’t make a commitment at the beginning of the project, so it really depends on the situation. The 
customers can collaborate with the Digital Pathology to create journal research in the conference.  

12.1.6 WHAT IS YOUR CUSTOMER INVOLVEMENT PROBLEM 

First respondent: There are some problems that we face 

 Customers not only can improve product quality but also can increase project uncertainty.  

 Customer statements with each other are sometimes different.  

 It is not possible to give a financial reward to the customers who are involved in the project 
because of the particular region regulation.  

 It is difficult to find and engage the customers who understand how the features of the product 
should be and the technology will be used.  

 It is not possible to give a financial reward to the customers who are involved in the project 
because of the particular region regulation 

Second respondent: There are some problems that we face 

 Customers not only can improve product quality but also can increase project uncertainty.  

 Customer statements with each other are sometimes different.  

 It is not possible to give a financial reward to the customers who are involved in the project 
because of the particular region regulation.  

 It is difficult to find and engage the customers who understand how the features of the product 
should be and the technology will be used.  

 The online communication is rarely used to be the main method because the customers have to 
see and observe the product or tool firsthand.  
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 The customers sometimes suggest or ask the features which are not possible provided by the 
current technology.  

 The customers are difficult to determine the most priority features.  

 It is not possible to give a financial reward to the customers who are involved in the project 
because of the particular region regulation 

Third respondent: The most challenging issues in the customer involvement is to understand what the 
customers want, and the reason why the customers need to participate 

Fourth respondent: The most challenging issues in the customer involvement is to understand what the 
customers want, and the reason why the customers need to participate 

Fifth respondent:  There are some problems that we face 

 Customers not only can improve product quality but also can increase project uncertainty.  

 Customer statements with each other are sometimes different.  

 It is not possible to give a financial reward to the customers who are involved in the project 
because of the particular region regulation.  

 It is difficult to find and engage the customers who understand how the features of the product 
should be and the technology will be used.  

 The online communication is rarely used to be the main method because the customers have to 
see and observe the product or tool firsthand.  

 The customers sometimes suggest or ask the features which are not possible provided by the 
current technology.  

 The customers are difficult to determine the most priority features.  

 It is not possible to give a financial reward to the customers who are involved in the project 
because of the particular region regulation 

12.2 DELPHI STUDY – SECOND ROUND 

12.2.1 IS THE APPLEGATE PROJECT RISK RELEVANT FOR PHILIPS? WHY? 

First respondent: It depends on the parameter and point of view. For example, in the technology aspect, 
I can say that my technology is low technology because Philips employee is familiar with the MR 
technology. However, it could be high. It depends on the parameter 

Second respondent: The overview is feasible to be applied in Philips broadly. Nevertheless, the 
parameter needs to be improved, specifically when measuring the project size 

Third respondent: It is relevant, but, we need to make a point that whatever complex the project and the 
technology, we need to engage the customers actively in the high level.  

Fourth respondent: It could be applied. However, the parameters depend on the particular stakeholder 
point of view. For example, a project could be identified as high risk for the particular stakeholder, but 
it is low for other stakeholders. 

Fifth respondent: This concept is relevant, but the measurement is required to be improved. Therefore, 
it needs further research to analyze how to identify the project risk 
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12.2.2 ARE THE CUSTOMER ROLES AND CUSTOMER CONTRIBUTION CONCEPT 
RELEVANT FOR PHILIPS IN DETERMINING THE CUSTOMER 
INVOLVEMENT LEVEL? WHY? 

First respondent: It is relevant, but Philips has many customers, and it could be categorized the 
customers by using the customer roles is unnecessary 

Second respondent: The concept is not complex, so it can be applied and relevant with Philips  

Third respondent: The customer roles is relevant. However, we always involve our customers in the 
product development. So they always act as a resource, a co-creator, and a user 

Fourth respondent: It can be applied. Furthermore, the customer can play as a driver instead of as a 
resource because the customers direct the projects going on and without customers, there is no project 

Fifth respondent: I think customer roles is relevant with Philips 

12.2.3 IS THE CUSTOMER SPECIFICATION THAT CONSISTS OF USER PERSONA 
AND CUSTOMER COMPETENCE RELEVANT FOR PHILIPS? 

First respondent: It is relevant. Nevertheless, you need to be careful since Philips has the technology 
expertise which they are our main consultant. 

Second respondent: In my department, customer competence is defined but implicitly. Furthermore, 
user persona is also applied but implicitly 

Third respondent: We can’t state that we have to adopt particular customer specification for selecting 
the customers because it depends on the project needs and requirements. 

Fourth respondent: Currently, we don’t specify the customers based on user persona and competence 
because we have to fulfill needs of people who fund the project 

Fifth respondent: We have applied user persona explicitly but the customer competence is applied 
implicitly 

12.2.4 DO YOU AGREE WITH THE CUSTOMER MOTIVATION IN THIS MODEL? 
WHY? 

First respondent: Yes, the customer motives in this model is also applied in the MR 

Second respondent: Yes, I agree. We always apply those motive factors implicitly. 

Third respondent: It works for engaging the external customers. In order to engage the internal 
customer, we have to understand what they want and why they want to involve. The strategy to engage 
the internal customers depends on the situation, such as what is the customer roles, and what the 
requirement of the participation 

Fourth respondent: I agree that the technology, social, and psychological factors are the main 
engagement strategy since the financial factor has some obstacles to be implemented. 

Fifth respondent: We can consider the customer motives that you have proposed when inviting the 
customers. Further, this is relevant to our sub-business unit 
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12.2.5 WILL THE MODEL WORK IN YOUR ENVIRONMENT? WHY? 

First respondent: Not at all, I have doubt when determining the customer involvement level. For 
example, in clinical science, Ruud De Boer never assign their customer in the commercialization. In 
testing and validation, I invite volunteers not the customers. 

Second respondent: Yes, the subject discussion is common in our area. However, indeed, there is limited 
documentation that discusses this subject matters. 

Third respondent: Since the (internal) customers are always involved in the project, it is relevant 

Fourth respondent: In the internal customer area, it works like the model. In the external customer area, 
it could be implemented 

Fifth respondent: Yes, because the subject discussed has been applied broadly but indeed, it is 
implemented implicitly. So, I think your model can be applied by making that informal approach to be 
formal approach 

12.2.6 WILL THE MODEL SATISFY YOUR GOALS? WHY? 

First respondent: As the previous question, I’m not satisfied with the mechanism to determine the 
customer involvement level. However, I agree with the customer specification and motivating the 
customers. 

Second respondent: Yes, in the previous model, you didn’t mention the customer competence which is 
an important part. Furthermore, in the customer motives, this model also consider the obstacle when 
giving compensation to the customers. 

Third respondent: The model makes sense, but the project risk parameters need to be clearer. The project 
risk identification is addressed to whom. 

Fourth respondent: Yes, specifically in motivating the external customers, we can’t focus on the 
financial factor. 

Fifth respondent: Yes, the model covers what we have discussed. However, it needs further research 
regarding project risk identification and customer motives. As I understand, customer motive subject is 
very complex.  
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13 APPENDIX F : CUSTOMER ACTIVITY ASSESMENT 

 

Table 8 Customer Activities Identification 

Customer activities 
addressed by SAFe 

Stephan Mercier – 
Director, Product 

Management 

Ruud De Boer, 
Clinical Science 

Director 

Regis Rimaud, E2e 
Program Manager 

Ruairi Smyth, Program 
Implementation 

Manager O2c, O2c Pmo 

Stephan Fromme, 
Senior Product 

Manager, 
Computational 

Pathology 

Interact with 
analysts and subject 
matter experts 
during specification 
workshops 

Yes Yes Yes Yes Yes 

Participate as 
business owner in PI 
Planning 

No No Yes Yes No 

Attend Solution and 
possibly system 
demo; help evaluate 
the solution 
increment 

No 
Yes Yes Yes Yes 

Participate in inspect 
and adapt workshop; 
assist in removing 
some systematic 
impediments 

No 
No Yes Yes No 

Collaboratively 
manage scope, time, 
and other constraints 

No 
No Yes Yes Yes, but only give 

input 
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with Product and 
Solution Management 
Help define the 
roadmap, milestone, 
and release 

No 
No Yes Yes Yes, but only give 

input 

Communicate the 
economic logic behind 
the solution and help 
validate assumptions 
in the economic 
framework 

No 
Yes Yes Yes Yes 

Review technical and 
financial status of  the 
solution 

Yes, but only give 
input 

Yes, but the customer 
will not be involved 
in the financial status 

review 

Yes Yes Yes, but the customer 
will not be involved in 

the financial status 
review 

Participate in beta 
testing, UAT and 
other forms of 
solution validation 

 

Yes Yes Yes Yes Yes 
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Table 9 Proposed addition of consumer involvement 

 Stephan Mercier – 
Director, Product 

Management 

Ruud De Boer, 
Clinical Science 

Director 

Regis Rimaud, E2e 
Program Manager 

Ruairi Smyth, 
Program 

Implementation 
Manager O2c, O2c 

Pmo 

Stephan Fromme, 
Senior Product 

Manager, 
Computational 

Pathology 

Interact with 
analysts and 
subject matter 
experts during 
company visit 

Yes Yes Yes Yes Yes 

Give feedback 
about the previous 
products 

Yes Yes Yes Yes Yes 

Use the product as 
a trial and give 
feedbacks for 
product 
improvement 

Yes Yes Yes Yes Yes 

Recommend the 
product to other 
potential customers 

Yes Yes Yes Yes Yes 

Help other users to 
learn 

Yes Yes Yes Yes Yes 
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14 APPENDIX G: PHILIPS DOCUMENT 

14.1 DESIGN CONTROL ROLES AND RESPONSIBILITIES RELATED TO THE 
CUSTOMERS 

 

Roles Responsibilities 

Customer Service 

Innovation 

Manager 

 Monitors the progress of the program with respect to improved 
serviceability, install ability, reliability and service costs. If there is a risk of 
not meeting the service requirements the program coordinator will 
inform the stakeholders within the service organization, address the issue 
and manage finding a solution. 

 Member of service leadership team 

 Responsible for resource management, budget management and for 
quality of work products from service organization including service 
support, program related work agreements including service DHF and 
DMR documents, planning, communication, continuous improvement for 
innovation and employee talent management, quality of service training, 
engagement with customer support helpdesk and global sales and service 
counterparts 

Customer Service 

Representative 

Is service leader and member of program core team Is responsible for: 

 Defining service tools and processes required to support the Regional 
Service organizations and their engineers with installation, corrective and 
preventive maintenance actions on the Philips MRI scanners. 

 Continuous improvement of installability, serviceability, reliability and 
service costs while having a strong customer focus 

 Coordinating all Service activities leading to a successful new product 
introduction within the Philips Healthcare service organizations 

 Preparing and managing service, maintenance and repair requirements, 
verification and validation plans, classifications and reports during 
program execution 

Product 

Marketing 

Manager 

 Product marketing manager ensures that the end product has the right 
features and customer requirements.  

 Represents and defines the requirements of the customer throughout the 
Program and product life cycle.  

 Represent the Sales organization.  

 Participates in validation site selection and management 

 Communicating program updates with Key Market and Sales organization 
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15 APPENDIX H: ANTI-CORRUPTION REGULATION 

 

Figure 24 https://www.justice.gov/criminal-fraud/foreign-corrupt-practices-act 
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Figure 25 http://www.legislation.gov.uk/ukpga/2010/23/section/6 
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16 APPENDIX I: APPLEGATE PROJECT RISK DIMENSION 

16.1 TECHNOLOGY 

      Weight 

1  Which of the hardware is new to the company    

   None  0 

   CPU  3 

   Peripheral and/or additional storage  3 

   Terminals  3 

   Mini or macro  3 

        

2 
Is the system software (non‐operating system) new to IT 
project team?    

   No  0 

   Programming language  3 

   Database  3 

   Data communications  3 

   Other (please specify)  3 

        

3  How knowledgeable is user in area of IT?    

   First exposure  3 

   Previous exposure but limited knowledge  2 

   High degree of capability  1 

        

4 
How knowledgeable is user representative in proposed 
application area?    

   Limited  3 

   Understands concept but has no experience  2 

   Has been involved in prior implementation efforts  1 

        

5 
How knowledgeable is IT team in proposed application 
area?    

   Limited  3 

   Understands concept but has no experience  2 

   Has been involved in prior implementation efforts  1 

16.2 PROJECT SIZE 

      Weight 

1  Total development  work‐hours for system    

   100 to 3,000  1 

   3,000 to 15,000  2 

   15,000 to 30,000  3 

   more than 30,000  4 

        

2  Estimated project implementation time    

   12 months or less  1 
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   13 months to 24 months  2 

   More than 24 months  3 

        

3 
Number of departments (other than IT) involved with 
system    

   One   1 

   Two  2 

   Three or more  3 

16.3 PROJECT STRUCTURE 

      Weight 

1 
If replacement system is proposed, what percentage of 
existing functions are replaced on a one to one basis?    

   0% to 25%  3 

   25% to 50%  2 

   50% to 100%  1 

        

2 
What is severity of user‐department procedural changes 
caused by the proposed system?    

   Low  1 

   Medium  2 

   High  3 

        

3 

What is the degree of needed user‐organization 
structural change to meet requirements of the new 
system?    

   None  0 

   Minimal  1 

   Somewhat  2 

   Major  3 

        

4  What is the general attitude of the user?    

   Poor ; againts IT solution  3 

   Fair ; sometimes reluctant  2 

   Good ; understands value of IT solution  0 

        

5 
How committed is upper ‐ level user management to the 
system?    

   Somewhat reluctant, or unknown  3 

   Adequate   2 

   Extremely enthuastic  1 

        

6  Has a joint IT‐user team been established?    

   No  3 

   Part time user representative appointed  1 

   Full time user representative appointed  0 
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17 APPENDIX J: QUESTIONNAIRE 
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18 APPENDIX K: THE QUESTIONNAIRE RESULT 

1. Sixth respondent:  Anand Murthy Raj - SAFe coach 
2. Seventh respondent: Riddhi Rajgor– Product Owner (the respondent wanted to remain 

anonymous) 
3. Eighth respondent: Robert Sjodin - Product Manager  
4. Ninth respondent: Dirk Verhagen - Product Owner (the respondent wanted to remain 

anonymous) 

18.1 PROJECT IDENTIFICATION  

18.1.1 SIXTH RESPONDENT 

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Neither disagree, nor agree 3 

The  technology  selected  is  not  familiar  to  the 

customers 

Neither disagree, nor agree 3 

The  product  development  always  requires  new 

hardware 

Neither disagree, nor agree 3 

The  product  development  always  requires  new 

software 

Agree 4 

Average 3.25 

Conclusion : High Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 
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Estimated project implementation time More than 24 months 3 

Number of sub business unit involved in the 
product development 

Two 2 

Average 2.5 

Conclusion : Large Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Strongly Agree 5 

I will accommodate requirement changes in the 
design and development phase 

Agree 4 

Average 2 

Conclusion : Low Structure 

Project Risk: Very High Risk 

18.1.2 SEVENTH RESPONDENT 

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Agree 4 

The  technology  selected  is  not  familiar  to  the 

customers 

Agree 4 
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The  product  development  always  requires  new 

hardware 

Strongly disagree 1 

The  product  development  always  requires  new 

software 

Agree 4 

Average 3.25 

Conclusion : High Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time 12 months or less 1 

Number of sub business unit involved in the 
product development 

One 1 

Average 1 

Conclusion : Small Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Agree 4 

I will accommodate requirement changes in the 
design and development phase 

Neither disagree, nor agree 3 

Average 3.5 
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Conclusion : Low Structure 

Project Risk: High Risk  

 

18.1.3 EIGHTH RESPONDENT 

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Disagree 2 

The  technology  selected  is  not  familiar  to  the 

customers 

Agree 4 

The  product  development  always  requires  new 

hardware 

Strongly Agree 5 

The  product  development  always  requires  new 

software 

Strongly Agree 5 

Average 4 

Conclusion : High Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time More than 24 months 3 

Number of sub business unit involved in the 
product development 

Three or more 3 
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Average 3 

Conclusion : Large Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Strongly disagree 1 

I will accommodate requirement changes in the 
design and development phase 

Agree 4 

Average 2.5 

Conclusion : High Structure 

Project Risk: Medium Risk 

18.1.4 NINTH RESPONDENT 

Technology  

The average more than 3 is high, otherwise, less than 3 is low 

Questions Answer Weight 

The  technology  selected  is  not  familiar  to  the 

company 

Disagree 2 

The  technology  selected  is  not  familiar  to  the 

customers 

Neither disagree, nor agree 3 

The  product  development  always  requires  new 

hardware 

Strongly disagree 1 
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The  product  development  always  requires  new 

software 

Strongly Agree 5 

Average 2.75 

Conclusion : Low Technology 

 

Project Size 

The average more than 2 is Large, otherwise, less than 2 is Small 

Questions Answer Weight 

Estimated project implementation time 12 months or less 1 

Number of sub business unit involved in the 
product development 

One 1 

Average 1 

Conclusion : Small Project 

 

Project Structure 

The average more than 3 is low, otherwise, less than 3 is high 

Questions Answer Weight 

Requirements are not completely defined and 
described before moving to design and 
development phase 

Strongly Agree 5 

I will accommodate requirement changes in the 
design and development phase 

Strongly Agree 5 

Average 5 

Conclusion : Low Structure 

Project Risk: Very Low Risk (very susceptible to mismanagement) 
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18.2 CUSTOMER INVOLVEMENT LEVEL 

 The sixth respondent involves the customers in idea generation, product design, product 
development, product validation and product support phase. 

 The seventh respondent involves the customers in idea generation, product design, product 
development, product validation and product support phase. 

 The eighth respondent involves the customers in idea generation, product validation and 
product support phase. 

 The ninth respondent involves the customers in idea generation, product design, product 
development, product validation and product support phase. 

18.3 CUSTOMER CRITERIA 

Please describe which criteria are used to select the customers that you involve in the product 
development?  

 Sixth respondent:  Survey 

 Seventh respondent: Customer selection is done based on who will be most impacted by the 
product change or who had requested the feature. It also depends on who is our target customer 
for the proposed value/business case. 

 Eighth respondent: Customers that are already using similar products/technology for routine 
use in labs and that thereby can give informed feedback on the new products/technology.  

 Ninth respondent: Availability, willingness to share feedback, whether they are currently 
involved in a tender (meaning they are usually not selected in that case), good experiences 
regarding communication in the past, the location of these customers (closer is better). 

18.4 CUSTOMER MOTIVES 

We can attract the customers to involve in the project by understanding their motives. Further, there are 
4 types of customer motives in the product development, namely: 

‐ Financial factor: They expect to get financial rewards, such as a discount, monetary prices or 
profit sharing.  

‐ Social Factor: They expect to get recognition, such as “the most contribution customer" or 
journal publication. 

‐ Technological Factor: They expect to get information or technology knowledge from product 
development 

‐ Psychological Factor: This factor focuses on intrinsic motivation. For example, the customers 
are willing to join because they enjoy involving in the project or they believe that their effort 
can be used for helping people. 

Please choose which the following factors that you apply to attract your customers 

 Sixth respondent:  Financial and Social Factors 

 Seventh respondent: Social, Technological, and Psychological Factors 

 Eighth respondent: Financial, Social, and Psychological Factors 

 Ninth respondent: Financial, Technological, and Psychological Factors 
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Please describe how you attract your customers to join in your projects or what makes your customers 
interested to participate in your projects 

 Sixth respondent: Market Advantage; ROI; Value for money 

 Seventh respondent: By making it very clear to the customers on what benefits they can expect 
from such a participation and how can they influence the product features. 

 Eighth respondent: Customers that have a visionary view on how the product/technology can 
improve their operation in the future and are interested in pioneering the use of such 
product/technology. That is mainly social and psychological factors, but with a long term 
benefit to gain financially from the product/technology.  

 Ninth respondent: We make sure the topics we research are relevant to them (i.e. if a customer 
does not have an integration with their system we will not select them to be involved in that). 
Therefore, there is usually a vested interest from customers to help us make functionality better 
for them. 

 


