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2 MANAGEMENT SUMMARY 

Companies are having a growing interest to develop solutions that focus on delivering a result for 

customers due to numerous benefits such solutions can bring to a company. A solution that offers a 

result to a customer is called a result-oriented service (ROS), while a solution that focuses on selling a 

product and additionally offers services is called a product-oriented service (POS) (Tukker, 2004). Due 

to the benefits ROS solutions can offer, companies have a growing interest in PSS transition from 

offering only POS solutions to also offering ROS solutions, which for a company means changing the 

design process required for developing a solution for the customer. A design process has all the 

required product and service development steps from ideation until the end of life for a solution. 

However, companies struggle to PSS transition because they do not know what kind of design process 

should be used. This master thesis tackles this problem by developing a ‘hybrid’ design process that 

can be used for developing both POS and ROS solutions. This design process is evaluated in Company 

A, which initiated this research, and provides valuable insights for Company A on how they can PSS 

transition from offering only POS solutions to also offering ROS solutions.  

2.1 RESEARCH PROBLEM, GAPS, AND QUESTION 
The research problems studied are the following: : (1) Companies that have developed product-

oriented services struggle to transition from a POS design process to a design process suitable for 

developing both POS and ROS solutions, and (2) Companies are unsure what kind of design process is 

suitable for developing ROS solutions. Two research gaps have been identified in the literature: (1) 

literature currently is lacking proper design processes suitable for developing ROS solutions and (2) 

literature currently does not cover what a design process should look like that can expand a company 

from offering product-oriented services to also offering result-oriented services. 

The research problems and gaps lead to the following main research question: What does a service 

design process look like that can facilitate the PSS transition of a product-oriented service organization 

to a result-oriented service organization? 

2.2 METHODOLOGY 
Design science methodology was applied to ensure that both theoretical and practical perspectives 

are combined in this research. The theory is used to create knowledge that is then applied to a 

practical context (Dresch et al., 2015). In design science, an artifact is developed from theory and 

applied in practice for validation. Here, the created artifact was a hybrid design process. This hybrid 

design process is based on an existing POS design process that has additional ROS design process 

elements embedded in itself. For creating the artifact, knowledge from the theory and case-study 

company (Company A) was used. A generic ‘hybrid’ design process was created which was then 

adapted to Company A context for evaluation. The method used to gather knowledge and for creating 

the artifact was adapted from Generic design science cycle by Keskin and Romme (2020) which has 

three defined stages, namely, Explore and Synthesis, Create, and Evaluate. 

2.3 THEORETICAL REVIEW 
A design process consists of process steps, inputs, activities, gates, and outputs, which all are referred 

to as elements. In the literature, seven process steps have been identified (see Figure A). These are 

Strategy, Ideation, Concept development, Detailed development, Implementation, Post-launch, and 

End of Life (Marques et al., 2013; Moser et al., 2015; T. A. Tran & Park, 2014). The seven steps have a 
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service and a product domain. These two domains are required for developing complete POS or ROS 

solutions. In the literature, it is found that both POS and ROS design processes have the seven design 

process steps and all process steps for both POS and ROS solutions are similar or identical. The major 

differences in these process steps happen in individual activities throughout the process. 

 

Figure A: A general design process overview relevant for POS and ROS solutions 

Key differences between a POS and a ROS design process are: 

• Strategy: POS’s goal is to sell a solution, while ROS’s goal is to offer a result. 

• Ideation: POS ideas have a product as a core component with additional services, while ROS ideas 

have a service as a core component and a product is a mean to provide the service. POS business 

models focus on transactions and additional services, while ROS business models focus on 

delivering a service for the customers. 

• Concept development: For POS solutions, a product is developed before a service is developed. 

For ROS solutions, this is done vice versa. For POS solutions, the concept is function-oriented 

where services focus on maintenance and functional capability. For ROS solutions, the concept is 

result-oriented where the responsibility of delivering the result is assigned to the company and 

the customers pay for received results. 

• Detailed development: For POS solutions, a product is developed before a service is developed. 

For ROS solutions, this is done vice versa. A ROS design process has more alignment activities 

between the two domains than a POS design process. 

• End of life: A ROS design process has additional activities when a customer contract ends. 

How a POS design process could be PSS transitioned to be suitable for developing POS and ROS 

solutions can be done is by making changes to a POS design process incrementally and over a long 

period of time. The POS design process could add activities a company does on behalf of a customer 

to post-launch. Also, the design process would include more customer involvement activities. 

Literature findings support the idea of creating one ‘hybrid’ design process suitable for developing 

POS and ROS solutions, as this would benefit companies by only having one design process instead of 

two processes specifically made for POS or ROS solutions. 

2.4 EMPIRICAL ANALYSIS 
Employing qualitative data collection (interviews, company documents, and focus group), and by 

following the case study method (Yin, 2003), the design processes of Company A were analysed. The 

company has a POS and a ROS design process. The POS design process is the official process of 

Company A, while the ROS design process was informally created by a ROS project team that works 

on a ROS solution. In both processes, the seven design process steps from the literature were 

identified. 
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There are similarities and differences between the company’s two processes. The ROS design process 

on the product domain is nearly identical to the POS design process. This is because the company ROS 

design process follows the company POS design process in the product domain as closely as possible. 

Major differences between the two design processes are in the service domain and the frequency of 

interactions between the two domains. These differences between the POS and ROS design processes 

are present in all steps except in the implementation step. The main differences were: 

• Strategy: The POS design process focuses on selling products and ownership, while the ROS design 

process focuses on selling a result while keeping ownership. The POS design process does not have 

activities for the service domain, while the ROS design process has activities for the service 

domain. The POS design process has limited alignment between the service and product domains, 

while the ROS design process has alignment activities between the service and product domains. 

• Ideation: The POS design process does not have explicit service activities, while the ROS design 

process has explicit service activities. The POS design process has limited alignment between the 

product and service domains, while the ROS design process has alignment activities between the 

service and product domains. 

• Concept development: The POS design process focuses on product development and service 

development is gradually more involved. The ROS design process has service and product domains 

equally involved in development. The POS design process has fewer service activities than the ROS 

design process. 

• Detailed development: The POS design process has a service matrix that has service blocks that 

are applied to a product, which means service is typically adapted to fit a product.  The ROS design 

process creates a service and a product that fits each other. The ROS design process has more 

service activities and has more alignment activities between the product and service domains 

when compared to the POS design process. 

• End of life: The POS design process focuses on technical feedback and reactive maintenance, while 

the ROS design process focuses on technical feedback, customer feedback, and proactive 

maintenance. The POS solution changes done to products and not on services, while the ROS 

solution changes are done for both products and services. 

The company feels that its current POS design process is not suitable for developing ROS solutions, 

but they do not want an entirely new design process either. Company A believes by updating the 

current POS design process, an updated design process can tackle the identified POS design process 

issues and it can be made suitable for developing both POS and ROS solutions.  

2.5 SOLUTION DESIGNED: ‘HYBRID’ DESIGN PROCESS 
This solution addresses the problems (1) Companies that have developed product-oriented services 

struggle to transition from a POS design process to a design process suitable for developing both POS 

and ROS solutions, and (2) Companies are unsure what kind of design process is suitable for developing 

ROS solutions. A design process was created from the theory which is a generic ‘hybrid’ design process 

that could be applied for both product- and result-oriented service solutions. This generic ‘hybrid’ 

design process can be applied to Company A as well as to other organizations. This was done by 

embedding ROS specific activities into a POS design process. In the generic ‘hybrid’ design process, 

only concept and detailed development activities have been separated into product and service 

domains and in these steps, the two domains are developed parallel to each other with interactions. 

The other steps’ activities are relevant for both domains and hence have not been separated into 

specific domains. The generic ‘hybrid’ design process steps can be summarized as: 
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• Strategy: This step starts when a company identifies its goals and drivers for innovation, which 

define if a POS or a ROS solution should be developed. Then, visions and goals are made that give 

direction for the next process steps. Then, a general concept of the solution is made, for which a 

situation analysis is conducted. After situation analysis, the project objectives are formulated, and 

a project team is formed. Lastly, a business case is built. 

• Ideation: This step starts with customer needs and value analysis along with market and 

environment analysis. Then, an initial business model is created, which differs for POS and ROS 

solutions. Thereafter, initial ideas are generated. If these are ROS ideas, they are evaluated with 

customers. An internal and external analysis is done on all ideas, after which they are prioritized. 

Selected ideas are further developed, and ROS ideas are again evaluated with customers. One idea 

is selected for concept development, for which requirements and specifications are created. 

• Concept development: The product concept development starts by creating a product concept 

and specifying its functional structure. Then, the concepts are developed, and once multiple 

concepts exist, they are validated. One product concept is selected. The service development 

starts by creating service concepts that are further developed where the business model is more 

defined. For ROS solutions, additional details are done for the service concepts, and they are 

tested to select the best concept. In the end, a well-defined service concept has been created. The 

product and service are integrated into a complete POS or ROS solution concept. 

• Detailed development: For both product and service, a risk assessment is done. Detailed product 

development starts with creating product specifications that are used to create product 

components. These components are then combined into a prototype after which its requirements 

are checked. Additional steps for ROS solutions include checking the product prototype with the 

service domain and making modifications to the prototype based on feedback from services. Now, 

a detailed and feasible product has been designed. 

Detailed service development starts with creating service specifications, after which a service 

system is modelled.  Then, the service design concept is developed and further defined. Here, an 

implementation plan and service realization are done. Additional steps for ROS solutions include 

checking the product prototype with the defined service and making modifications to the service 

based on feedback from the product domain. A detailed service has been designed. 

Now, a consistent POS or ROS solution has been developed, and it is tested with key customers 

and improved based on feedback. Then, the final product and service have been designed and a 

final decision is made if the solution is complete and meets customer needs. 

• Implementation: First, a company does internal preparation for launch, after which the solution 

is launched to market. When a contract is agreed on, the contract is customized for the customer. 

Then, the solution is implemented at the customer. 

• Post-launch: Here, customer feedback is collected, and customer support is provided. Based on 

these, the solution is assessed on how it is performing, and continuous improvement is done on 

the solution. Simultaneously, the market response is monitored. 

• End of life: When a decision is done to end the solution’s lifecycle, there are two paths of action. 

Either the solution’s production is stopped and retracted from the market, or a decision to start a 

new development process is made. If the first choice is selected, then the products are disposed 

of and possibly recycled. If the second choice is selected, then a new development cycle starts 

with a complete or partial redesign. For ROS solutions, additional activities are given when a 

customer contract ends. 



vii 
 

2.6 CONCLUSION 
For companies to PSS transition from offering POS solutions to also offering ROS solutions, a ‘hybrid’ 

design process should be implemented. This design process is based on a POS design process into 

which ROS design process elements are embedded. PSS transition is facilitated by having a ‘hybrid’ 

design process example that can be used by a company or by research for developing both POS and 

ROS solutions. The ‘hybrid’ design process that is proposed should be adjusted to company-specific 

contexts for it to work successfully. To increase the generalizability and validity of these findings, 

future research is required. 
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3 INTRODUCTION 

Companies are having a growing interest to develop solutions that focus on delivering a result for 

customers. This is because of the benefits such solutions can bring to a company. A solution that offers 

a result or a capability in place of a product is called a result-oriented service (ROS) and in this case, 

the customer only pays for the agreed result, and the company maintains the ownership of the 

product.  On the other hand, a solution that focuses on selling a product and additionally offers 

services is called a product-oriented service (POS) (Meier et al., 2010; Tukker, 2015; Tukker & Tischner, 

2006; Vasantha et al., 2012). Both POS and ROS belong to the product-service systems (PSS) which 

consist of tangible products and intangible services which jointly fulfill specific customer needs 

(Tukker, 2004). The ROS benefits include improved sustainability of the company (Peruzzini et al., 

2013), improved competitive edge of the company, the added value gained from offering more 

services (Alonso-Rasgado & Thompson, 2006), and the company’s potential to gain more customers 

improves due to the more diverse benefits ROS solutions can provide for customers (Kowalkowski et 

al., 2015). Additionally, companies can create longer customer relationships which enable companies 

to lock in and capture these customers for a longer time. Long-term relationships enable these 

companies to gain more in-depth knowledge of how well the solutions meet the customer needs, 

which enables the company to further improve their ROS solutions to satisfy their customers (Mont, 

2002; T. Tran & Park, 2016). 

The PSS transition from offering only POS solutions to also offering ROS solutions for a company means 

changing the design process required for developing a solution for the customer. This change is 

needed as POS design processes are developed from a product-centric point of view, which leads to 

solutions where services offer additional value for customers instead of being the core value for 

customers. Meanwhile, ROS solutions offer service as a core value for the customers, and to develop 

such solutions a service-centric point of view is required in the design process (S. Kim et al., 2015). A 

design process shows the activities, actors, resources, and outcomes required to be executed in a 

specific sequence to create a new solution. A design process is usually visualized in process steps and 

shows all the required product and service development steps from ideation until the end of life for a 

solution (Patrick Müller & Stark, 2011). A solution is the combination of service and a product, and it 

is what the company offers for the customer which addresses their needs and problems. However, 

companies struggle to PSS transition from offering POS solutions to offering also ROS solutions. This 

is because companies that currently have a POS design process lack the knowledge to PSS transition 

towards a new design process that enables also the development of ROS solutions in addition to 

developing POS solutions. Hence, companies seem to fail in developing a new design process suitable 

also for ROS solutions, which is making it difficult for them to develop these solutions (S. Kim et al., 

2015). 

To develop ROS solutions, a complete ROS design process is required. However, studies so far have 

focused mainly on product-oriented services, and not on result-oriented services (Baines & Lightfoot, 

2013; Gebauer, 2008; Meier et al., 2010; Rese et al., 2009). Additionally, previous studies done on 

product-oriented services and result-oriented services have not focused on a complete design process 

of a solution (S. Kim et al., 2015). Instead, previous research has mostly covered specific parts of a POS 

design process (Bertoni, 2009; Francis & Bessant, 2005; Nicola Morelli, 2006; Y.-H. Wang et al., 2017), 

and has mostly failed to address the development of a complete ROS design process (S. Kim et al., 

2015).  
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A search in literature did not find any studies making proper comparisons between ROS and POS 

design processes, making it hard to pinpoint the key differences between these two processes. In the 

search it was found that theory usually grouped POS and ROS design processes under the term PSS 

design process (Y. S. Kim et al., 2010). Researchers mostly propose methods on how a general PSS 

design process can be created (Lee et al., 2019; Lee & Kim, 2010) and leave little attention for 

proposing methods for developing POS and ROS specific design processes. Only a few researchers 

have covered a complete design process for POS or ROS solutions (Alonso-Rasgado & Thompson, 

2006; Aurich et al., 2006; S. Kim et al., 2015; Moser et al., 2015; Nguyen et al., 2014). However, these 

researchers did not make comparisons between POS and ROS design processes, and some of them 

only briefly mention activities without elaborating what details each activity includes, hence providing 

little value for practice where these details are needed. 

Also, in a search in literature, only articles were found focusing on either POS or ROS design processes, 

and not on design processes that could be used for developing both POS and ROS solutions. 

Researchers so far have not proposed design processes that a company could use to transition from 

offering only POS solutions to also offering ROS solutions. The researchers lack proposing methods on 

how a POS design process could be made suitable for also developing ROS solutions. Companies have 

existing POS design processes they are familiar with, yet researchers so far only propose new PSS 

design processes that fully replace the existing design processes (Lee et al., 2019; Lee & Kim, 2010; 

Nicola Morelli, 2006). Instead, it could be more beneficial to alter an existing POS design process and 

making it suitable for also developing ROS solutions. Companies struggle to transition from having POS 

design processes to having design processes suitable for also developing ROS solutions because the 

literature lacks design processes suitable for developing both POS and ROS solutions. 

3.1 RESEARCH GAPS AND PROBLEMS 
There are two research gaps identified in the literature: (1) literature currently is lacking proper design 

processes suitable for developing ROS solutions and (2) literature currently does not cover what a 

design process should look like that can expand a company from offering product-oriented services to 

also offering result-oriented services. If these research gaps can be bridged, they will help to address 

the following research problems: (1) Companies that have developed product-oriented services 

struggle to transition from a POS design process to a design process suitable for developing both POS 

and ROS solutions, and (2) Companies are unsure what kind of design process is suitable for developing 

ROS solutions. This research paper is out of scope on how a design process suitable for developing POS 

and ROS solutions can be implemented, as this would require a long-term study which cannot be 

performed within the course of this research. 

The first research problem arises because companies lack knowledge of how a POS design process 

could be changed to a new design process suitable for developing both POS and ROS solutions. The 

second problem arises as companies have limited theory available regarding the creation of ROS 

design processes. The lack of design processes suitable for ROS projects can hinder companies’ 

attempts to PSS transition from offering POS solutions to also offering ROS solutions (S. Kim et al., 

2015). These problems are relevant as an incomplete design process inhibits a company from 

repeating the same development activities for multiple ROS projects. Any incomplete ROS design 

processes can hinder the company’s ability to execute successful future ROS projects (S. Kim et al., 

2015). ROS solutions are complex to develop, and most companies are familiar with a POS design 

process. Hence, by transforming a POS design process to a new design process suitable for developing 

also ROS solutions, this creates a design process that allows a ROS project to have clear development 

phases, methods to define customer needs, and a company internal way to share knowledge from 
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executed ROS projects (Bochnig et al., 2011). However, companies that fail to have a clear design 

process for ROS projects may have difficulties in executing all required process steps for a solution and 

could face difficulties when repeating the design process for new projects. (S. Kim et al., 2015). 

3.2 RESEARCH QUESTIONS 
As identified before, this research tackles the research problems of ‘(1) Companies that have 

developed product-oriented services struggle to transition from a POS design process to a design 

process suitable for developing both POS and ROS solutions, and (2) Companies are unsure what kind 

of design process is suitable for developing ROS solutions’ by addressing the research gaps identified 

in chapter 3.1. These lead to the following main research question: 

What does a service design process look like that can facilitate the PSS transition of a product-

oriented service organization to a result-oriented service organization? 

To answer the main research question, three sub-research questions are proposed:  

Sub-research question 1: What type of design processes are required for product-oriented services and 

for result-oriented services, how do they differentiate from each other, and which similarities do they 

have?  

Sub-research question 2: What result-oriented and product-oriented service design processes do 

companies have, and how do these compare to the result-oriented and product-oriented service design 

processes in literature?   

Sub-research question 3: How can a product-oriented service design process be transitioned into a 

design process compatible also for result-oriented service solution development? 

The first sub-research question taps on the literature gap of comparing POS and ROS design processes 

to identify how they are similar and different from each other. This provides a good starting point for 

exploring how a POS design process could be made suitable for also developing ROS solutions. The 

second sub-research question arises from the lacking literature on POS and ROS design processes. To 

assess the practical value of the few design processes covered in literature, the POS and ROOS design 

processes in literature will be compared to POS and ROS design processes used in practice. This also 

can bring new knowledge for theory regarding design processes. The final sub-research question taps 

on the literature gap on how a POS design process could be made suitable for also developing ROS 

solutions. By finding an answer to this, a solution can be created for changing a POS design process to 

a new design process compatible for also developing ROS solutions. 

3.3 METHODOLOGY 
To answer these research questions, a design science methodology was used that allows theoretical 

and practical perspectives to be taken into account in this research. In a design science methodology, 

the theory is used to create knowledge that is then applied to a practical context (Dresch et al., 2015). 

In design science, a solution is designed which is in this case a design process. This developed design 

process was applied to the context of a case-study company to address the research problem. In the 

selected method there are three defined stages, namely, Explore and Synthesis, Create, and Evaluate. 

Details of the methodology are found in chapter 4. 

For this research to be valuable for theory as well as for practice, it was decided the most suitable 

method would be a design science methodology. This method was selected because this research 

considers what would be the most useful way for a company to PSS transition from offering only POS 
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solutions to also offering ROS solutions. The literature so far has remained too theoretical, giving 

design processes created in theory too little value to be used in practice. This has been a reason why 

ROS design processes presented in theory have not been successful in practice.  

3.4 MAIN CONTRIBUTIONS 
The main contributions of this research are twofold. First, theoretical contributions are done regarding 

how PSS transition from offering only POS solutions to also offering ROS solutions can be done. Also, 

this research does a clear comparison between POS and ROS design processes to identify their key 

differences and similarities, which has not yet been done in the literature. Second, empirical 

contributions are done by providing a general solution that can be applied to any company to facilitate 

PSS transition from offering only POS solutions to also offering ROS solutions. 

3.5 DOCUMENT STRUCTURE 
The current chapter discussed the context of this research, the research problem, the research gap, 

and the research questions. The next chapter explains the methodology used to execute the research. 

Then, chapters 5 and 6 present the theoretical review and empirical analysis. Chapter 7 presents the 

design principles and requirements. Thereafter, chapter 8 presents the solution and how it was 

validated. Next, chapter 9 compares the theoretical solution with the practical solution, which is 

followed by the final chapter 10 where theoretical and empirical implications, research limitations, 

and future research possibilities are discussed. 

 

  



5 
 

4 METHODOLOGY 

This chapter covers the phases and steps taken in this research. There are three defined stages, 

namely, Explore and Synthesis, Create, and Evaluate. For each phase, the data collection methods are 

described. At the end of the chapter, a summary will be given of this section. 

4.1 RESEARCH DESIGN (DESIGN SCIENCE METHODOLOGY) 
Design science methodology was applied to ensure that both theoretical and practical perspectives 

are combined in this research. In the design science methodology, the theory is used to create 

knowledge that is then applied to a practical context (Dresch et al., 2015).In this research, a case-study 

company, Company A,  was used for applying the theory to practice. In design science, an artifact can 

be developed from theory and applied in practice for validation. An artifact is a general term for a tool 

or a recommendation. They can be but are not limited to, constructs, methods, and models (Dresch 

et al., 2015). In this research, an artifact was created from theory in a form of a generic ’hybrid’ design 

process. This generic ‘hybrid’ design process is based on an existing POS design process that has 

additional ROS design process elements embedded in itself. The developed generic ‘hybrid’ design 

process can be used to solve problems for any organization at a satisfying level (Dresch et al., 2015). 

By using knowledge gained in Company A, the generic ’hybrid’ design process was adapted and applied 

to Company A to address the research problem, leading to the creation of Company A ‘hybrid’ design 

process. Company A ‘hybrid’ design process was validated in the company. Then, Company A and 

generic ‘hybrid’ design processes were compared with each other to identify differences and 

similarities. 

This research followed the Generic Design Science Cycle by Keskin and Romme (2020). This cycle was 

selected because the literature so far has remained too theoretical, giving design processes created in 

theory too little value to be used in practice, while this cycle takes practice into account. This cycle 

integrates numerous design science methodologies into one general cycle with four phases. These 

phases are explore, synthesis, create, and evaluate. This cycle is an iterative spiral where these phases 

are done multiple times, converging into a final design objective. This cycle was suitable for this 

research as the objective was to create a design process which development requires an iterative 

process. This cycle focuses on design principles that arise from, connect, and inform these four phases 

(Keskin & Romme, 2020). Design principles are created, adapted, acted upon, and reflected upon 

through the entirety of the research process. Each phase of the cycle focuses on different design 

principles such as problems, actions, outcomes, and mechanisms (Keskin & Romme, 2020). 

 

Figure 2 Generic Design Science Cycle by Keskin and Romme (2020). 
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The phases from the Generic Design Science Cycle were adapted for this research. Phases Explore and 

Synthesis were done in parallel, hence they were grouped as one phase. Thus, this research project 

had three phases: Explore and Synthesis, Create, and Evaluate. These are covered in chapters 4.3, 4.4, 

and 4.5. 

4.2 CASE-SELECTION 
In this research, Company A was selected as the case-study company because they fit the research 

problem. Company A has been developing product-oriented services for an extended period, and now 

they wish to transition towards result-oriented services. However, they lack knowledge of how this 

can be done. The company lacks design process elements required for delivering result-oriented 

services in its current product-oriented service design process, causing the development of result-

oriented services to be complex, slow, and difficult to understand. In this research, the generic ‘hybrid’ 

design process created from theory was applied to the case-study company. A Company A ‘hybrid’ 

design process was developed and then validated in the company.  

Company A is a global market leader offering logistic process automation solutions for airports and 

parcel markets. Company A currently uses a product-oriented service design process in its business-

to-business market. The company has created a result-oriented service project team within the 

company. This ROS project team is a corporate venture that develops ROS solutions and sells the 

solution as a service. To assess the fit of the company to the research problem, informal 60-minute 

preliminary interviews were done with six ROS project team members. These interviews made the 

current company challenges become apparent. The knowledge gain was used to guide the early 

development of the Company A ‘hybrid’ design process. More information on preliminary interviews 

is found in Appendix A: Preliminary informal interviews.  

Currently, the design process used by Company A is not designed for result-oriented services. This has 

led to the ROS project team facing great challenges in its development process, as covered in Appendix 

A: Preliminary informal interviews. One of these challenges was the lack of an existing ROS design 

process, which led to the ROS project team making changes to their development process on the fly. 

The ROS project team’s result-oriented service design process has been complex and lengthy because 

Company A has limited experience with result-oriented services which has led to numerous trial and 

error situations. Employees who are unfamiliar with ROS solutions are unfamiliar with the different 

design process used by the ROS project team. This leads to challenges faced by these employees as 

they struggle to adjust their tasks to fit with the result-oriented service design process used by the 

ROS project team.  

4.3 EXPLORE AND SYNTHESIS 
The first phase of this research cycle was Explore, in which the boundaries of the problem space were 

drawn. In this phase, the goal was to create an in-depth understanding of the business problem (Keskin 

& Romme, 2020). Within this research, it relates to the gathering of information about ROS and POS 

design process theories by conducting a theoretical review and gaining information on the design 

processes used by Company A by conducting empirical analysis. The knowledge gained was used in 

answering the sub-research questions. During and after explore, the synthesis part was conducted.  

During synthesis, the data gathered from Company A were analysed for the empirical analysis; details 

of data analysis is found in paragraph 4.3.2.5. Here, the vast amount of information from exploration 

was reduced to meaningful and actionable chunks which allowed for the formulation of design 

requirements and design principles (Keskin & Romme, 2020). Design principles form the basis for the 
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solution and follow the CAMO-logic that describes how the transition can be done from an existing 

state into the desired state: “an actor and its actions (A), which trigger a particular mechanism (M) 

toward achieving a desired outcome (O) in a particular context (C).” (Keskin & Romme, 2020, p.10). 

Along with design principles, design requirements were derived (Keskin & Romme, 2020). Details on 

design requirements and principles are in chapter 7. Design requirements are the conditions a created 

solution must meet. During synthesis, the answers for sub-research questions were translated into 

design principles, and the findings in the empirical analysis were translated to design requirements. 

Based on the design principles and requirements a solution could be developed in the create phase. 

Company A did not have a ROS design process visualized, which was necessary to have to compare 

the POS and ROS design processes in the company. Hence, a ROS design process idea was created that 

combined the ROS design process of the ROS project team and ROS design processes presented in the 

literature. The ROS design process idea was also used to aid the formulation of design requirements 

(see section 7.2).  

4.3.1 Theoretical review 

The theoretical review was conducted parallel to the empirical analysis. The topics for this theoretical 

review were directly related to the main and sub-research questions: 1.product-oriented service 

design processes, 2.result-oriented design processes, 3.differences between product-oriented service 

design processes and result-oriented design processes, and 4.how a POS design process could be 

changed to a design process suitable for developing both POS and ROS solutions. Paragraphs 4.3.1.1 

and 4.3.1.2 explain the search methods used to answer the literature research questions. 

4.3.1.1 Search strategy  

The theoretical review search strategy consisted of two phases, namely a keyword strategy and a 

snowballing strategy (Aken et al., 2007). Web of Science  (http://apps.webofknowledge.com/) by 

Clarivate Analytics and Google Scholar were used for conducting the search. The keyword strategy 

consists of listing keywords for searches to find the first articles to aid in answering the literature 

research questions. The keywords were derived from key articles found in the preliminary search that 

consisted of scanning literature and from conducting preliminary interviews with ROS project team 

members (see Appendix A: Preliminary informal interviews). The preliminary literature scan was done 

on the four topics covered in section 4.3.1 where papers relevant to these topics were selected based 

on abstract screening. Keywords listed in these articles were used to create the keyword strategy. As 

shown in Table 1, two types of search terms were used in mixed combinations to find articles. The first 

terms relate to the types of product-service systems, and the second terms relate to design processes. 

At this stage, 93 articles had been selected. Then, each article was categorized into one or more of the 

four topics covered in section 4.3.1, and when each topic had a sufficient amount of information, the 

search was stopped. Each topic had a minimum of five articles. Articles that did not fit any topic were 

discarded.  

Table 1 Search terms 

Term type 1 Term type 2 

Product-oriented service Development map 

Result-oriented service Process 

Outcome-oriented Process map 

Output-oriented Design 

Product-service Design process 

Integrated solutions Lifecycle 

Servitization Product life cycle 

http://apps.webofknowledge.com/
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Snowballing strategy was used after articles were found with the keyword strategy. Backward and 

forward snowballing was done to find more relevant articles. Forward snowballing was done in both 

Web of Science and Google Scholar via SSI to find newer articles referring to a key publication. 

Backwards snowballing was done to find older articles from key publication references. The search 

was stopped when enough knowledge was gained for answering the research questions. After the 

search and selection, 39 articles were used for this research. 

4.3.1.2 Selection criteria 

Prior to conducting the search strategy in the literature search, inclusion and exclusion criteria were 

defined. Based on these criteria, all selected articles had to be written in English and published 

between 2004 and 2020 to ensure they did not have outdated information. To ensure acceptable 

quality, the journal impact factor in the Web of Science database was assessed, and in the Google 

Scholar database, the number of citations was assessed. Journal impact factor indicates the 

importance of the journal in the research field, and it is believed that journals with a higher impact 

factor are more important than those with lower impact factors (Sharma et al., 2014). More cited 

papers typically indicate the article has a significant impact in the research field (Wee, 2020). 

Additionally, to assure the quality of the articles, only peer-reviewed articles were selected. 

Furthermore, the articles had to be relevant to the terms defined in Table 1. Articles had to cover 

product- or result-oriented services with a focus on processes, development, lifecycles, or designs. 

Articles were excluded from the search if they were not relevant to the research topic, had no citations 

and were published before 2018, or were from journals without an impact factor. Exceptions in the 

publishing year criteria were made for articles that have had a key impact on the topics such as 

product-service system design processes.  

4.3.2 Empirical analysis 

Knowledge from practice along with knowledge from the literature was needed to answer the 

research questions. Practical knowledge was gained by conducting empirical analysis in Company A 

with semi-structured interviews, company documentation, and a focus group. Multiple different 

sources of evidence were used for triangulation to increase the validity of the research (Yin, 2003). 

The empirical analysis was conducted to gain additional knowledge to answer the sub-research 

questions and for defining design requirements. The topics covered by the empirical analysis were the 

same ones selected for the theoretical review to ensure both practical and theoretical perspectives 

could be used to answer the research questions. 

4.3.2.1 Research design components 

A research design was created which is a plan to get from research questions to their answers by 

collecting empirical data from Company A (Yin, 2003). To gain reliable and detailed knowledge from 

Company A, study questions, study propositions, and unit of analysis were defined. These define what 

data was collected. After data collection, the data were analysed by logic linking the data to the study 

propositions and by creating the criteria for interpreting the findings (Yin, 2003), see section 4.3.2.5 

for details in data analysis.  

The study questions for Company A were ‘how’, ‘why’ ‘what’ questions asked during interviews 

(section 4.3.2.3) and the focus group (section 4.3.2.4). The study propositions direct attention to a 

topic studied within the scope of design processes (Yin, 2003). In this research, the study propositions 

were linked to the four topics covered in section 4.3.1, for example asking the question ‘what parts of 

Company A POS design process are you responsible for, and how do you contribute in this process’ 

which belongs to topic 1.product-oriented service design processes. The unit of analysis defines the 



9 
 

‘case’ (Yin, 2003). In this research, the unit of analysis is ‘a design process of a company’. The ‘case’ 

for the unit of analysis is the Company A design process. The unit of analysis includes both POS and 

ROS design processes in Company A. When the data from Company A had been collected, the data 

was linked to the study propositions via data analysis which is covered in section 4.3.2.5. The criteria 

created for interpreting the findings were not strict as there were no clear criteria found to define this. 

The data that was related to the study propositions was included in this research, and data that was 

irrelevant for the study propositions was excluded, such as discussions that steered away from a topic 

that was covered during an interview. 

4.3.2.2 Case-study documentation 

Company A documentations were used to familiarize with the POS and ROS design processes used. 

The knowledge gained from the documentations were used to 1.decide which roles in the company 

would be valuable to interview, 2.what information was lacking and should be asked during the 

interviews, 3.was used to gain background knowledge as preparation for interviews, and 4.cross-

checking if the documentations were consistent with what interviewees told.  

Company documents were accessed via the company encyclopedia, websites, and database. Company 

documents were studied to gain knowledge about the existing Company A POS design process and the 

Company A ROS solution project (see Table 2). Documents relevant for the POS or ROS design 

processes of Company A and documents of key outcomes created during a design process, e.g. service 

matrix, were included in this research. Documents not related to these fields were discarded. 

Documentation was used to become familiar with all design process steps in Company A and to 

discover interesting topics to ask during the semi-structured interviews. Also, the documentation was 

used to become familiar with the roles and tasks of the interviewees prior to the interviews to better 

match the interview questions with interviewees’ expertise.  Additionally, documentation was used 

to complement the information gained from interviews.  

Table 2 Overview of document types studied 

Document type Summary of information Code 

PowerPoint presentation Strategic reasons why Company A wants to develop 
result-oriented business models 

Doc.1 

Encyclopedia website/database Ideation step details (POS design process) Doc.2 

Encyclopedia website/database Strategy step details (POS design process) Doc.3 

Encyclopedia website/database Concept development step details (POS design 
process) 

Doc.4 

Encyclopedia website/database Detailed development step details (POS design 
process) 

Doc.5 

Encyclopedia website/database Implementation step details (POS design process) Doc.6 

Encyclopedia website/database Post-launch / end of life step details (POS design 
process) 

Doc.7 

Encyclopedia website/database Service matrix (POS design process) Doc.8 

PowerPoint presentation Service model (ROS solution) Doc.9 

PowerPoint presentation Business exploration/ strategy (ROS solution) Doc.10 

PowerPoint presentation Circular economy of ROS project/ sustainability plan Doc.11 

PowerPoint presentation Post-launch processes of ROS project Doc.12 

PowerPoint presentation ROS project organization Doc.13 

PowerPoint presentation Servitization framework of company A Doc.14 

Encyclopedia website/database Gates Doc.15 
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4.3.2.3 Semi-structured interviews 

Semi-structured interviews were conducted to gather information from the case-study company. This 

format was selected to corroborate the design process steps found in Company A documents. In the 

interviews, it was discussed if the documents of the POS design process of Company A represented 

the reality, and additional details and insights of the POS design process were collected. For 

interviewees to be included in the research, they had to fulfil two criteria. Firstly, the interviewees had 

to have expert knowledge of a relevant part of the POS or ROS design process in the company. 

Secondly, the interviewee had to be familiar with the notations used by Company A for visualizing the 

process. Based on the first criteria, interviewees were selected for both ROS and POS design processes 

to cover design process steps Strategy, Ideation, Concept development, Detailed development, 

Implementation, Post-launch, End of life. Each interviewee had expertise in at least one of the 

mentioned process steps.  

In total 26 interviews were conducted, of which 13 were with employees familiar with the Company 

A POS design process, and 13 were with employees familiar with the Company A ROS design process. 

Some of the employees familiar with the Company A ROS design process were interviewed multiple 

times as shown in Table 3. 

Table 3 Interviewee details 

Interviewee Role Interview 
duration 

Company design process part(s) they are an 
expert in 

I-1 Commercial 
solution manager 

60 min POS design process: Strategy, concept 
development, post-launch 

I-2 Market intelligence 60 min POS design process: Strategy 

I-3 Project leader R&D 60 min POS design process: concept development 
(product domain), detailed development 
(product domain) 

I-4 Project manager 
service 

60 min POS design process: concept development 
(service domain), detailed development (service 
domain) 

I-5 Process owner Idea 
to Market 

60 min POS design process: Ideation, concept 
development, detailed development, 
implantation 

I-6 Process owner   POS design process: post-launch, end of life 

I-7 Service 
development 

60min POS design process: concept development 
(service domain), detailed development (service 
domain), service matrix 

I-8 Senior manager 
service 
development 

30 min POS design process: concept development 
(service domain), detailed development (service 
domain), service matrix 

I-9 Project leader R&D 60 min POS design process: concept development 
(product domain), detailed development 
(product domain) 

I-10 Process 
information 
manager 

60 min POS design process: Strategy 

I-11 Team leader 
improvement 

60 min POS design process: general overview 
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I-12 Project manager 
service 

60 min POS design process: concept development 
(service domain), detailed development (service 
domain) 

I-13 Senior manager 60 min ROS design process: strategy, ideation 

I-14, I-18, I-
19, I-22, I-
23 

Service and 
operations 
manager 

60 min ROS design process: concept development 
(service domain), detailed development (service 
domain), post-launch, end of life, service model 

I-15, I-24 Solution manager  60 min ROS design process: concept development, 
detailed development, implementation 

I-16, I-17, I-
25 

Solution manager  60 min ROS design process: concept development, 
detailed development, implementation 

I-20 Product 
development  

60 min ROS design process: concept development 
(product domain), detailed development 
(product domain) 

I-21 Implementation of 
ROS solution 

60 min ROS design process: Implementation 

I-26 Process 
information 
manager 

60 min POS design process: Ideation, concept 
development, detailed development, 
implementation 

Semi-structured interviews were conducted and video recorded with audio. Prior to recording the 

interviewees granted consent for the interview to be recorded and used for this research. An interview 

guide was used for the interviews (Appendix 1: Interview guide) and a PowerPoint presentation 

(Appendix 2: Generic Interview guide PowerPoint presentation) was used to aid the interviewees to 

visualise the POS or ROS design processes. The presentation was also used to prompt the interviewees 

when necessary. The interview guide and presentation were adjusted per interviewee (see example 

in Appendix 1: Example guide for a specific interview) to focus on process parts that each interviewee 

was expected to have expert knowledge about. The interview guide consisted of open questions, 

leading to unstructured data. 

4.3.2.4 Focus group 

The ROS design process of Company A was not formally documented, and through the interviews with 

ROS project team members (see section 4.3.2.3), a complete ROS design process was created and 

confirmed in this focus group session. This ROS design process was needed for developing Company 

A ‘hybrid’ design process in the Create phase. 

The focus group consisted of three ROS project team members, of which one had not participated in 

the prior semi-structured interviews, see Table 4. Triangulation was done on the created ROS design 

process during the focus group session where the created ROS design process was evaluated and 

corrected to represent the reality (O’Connor & Gibson, 2003). It was checked if the ROS design process 

created for the company could be derived from the ROS design processes presented in the literature. 

Additionally, design requirements were formulated during the focus group to ensure these 

requirements fulfilled Company A’s needs. This session lasted for an hour. 

Table 4 Focus group members 

Focus group members Expertise  
Service and operations manager Concept development (service domain), detailed development 

(service domain), post-launch, end of life, service model 

Senior manager Strategy, ideation, general overview of the full process 

General manager (not in prior interviews) Overview of the full process 
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4.3.2.5 Data analysis 

After data collection, the data was analysed with open coding, where data is broken down, examined, 

compared, conceptualized, and categorized (Bryman & Bell, 2011). (Bryman & Bell, 2011). Open 

coding is part of grounded theory where concepts are developed and relationships are discovered 

between the concepts (Bryman & Bell, 2011). Open coding was done on semi-structured interviews, 

company documentation, and focus groups. Based on the theoretical review, initial concepts were 

created prior to analysing the empirical data, and based on the empirical data the concepts were 

updated and changed. Concepts refer to discrete phenomena that are found frequently in the data 

(Bryman & Bell, 2011). A final coding table was created that consisted of categories, concepts, sub-

concepts, definitions and quotes (see Appendix 3: Coding table). The analysed data were used in the 

empirical analysis, see chapter 6. Data collection and analysis were done partly in parallel, as data 

analysis was started before final interviews had been done. 

4.4 CREATE 
In the create phase the design process was shaped and developed (Keskin & Romme, 2020). Design 

principles and requirements formulated in the previous phase were used as a basis for the creation of 

the design process solution.  

Firstly, a theoretical product-oriented service design process was developed which was created from 

knowledge gained from the theoretical review regarding POS design processes. Then, result-oriented 

service design process elements derived from the theory were embedded into the POS design process, 

creating a generic ‘hybrid’ design process. This generic ‘hybrid’ design process was generic and could 

be adapted for any company context. 

Thereafter, an evaluation session with the ROS project team members was held to evaluate if the 

generic ‘hybrid’ design process could be adapted for Company A context. More details of this session 

can be found in paragraph 4.4.2.  This session was conducted to ensure the quality of the generic 

‘hybrid’ design process was acceptable, the design process was complete, and the design process 

could be adjusted to the company context. 

Then, the generic ‘hybrid’ design process was applied to the context of Company A. At this stage, the 

theory was applied in practice to test the generic ‘hybrid’ design process and to see if it was feasible 

for practice.  This led to the creation of the first iteration Company A ‘hybrid’ design process, which 

was evaluated in evaluation sessions that were held with employees who participated in the explore 

and synthesis phase (details found in paragraph 4.4.3).  Afterward, the second iteration of Company 

A ‘hybrid’ design process was made, which was evaluated in the Evaluation phase (see section 4.5.1). 

4.4.1 Theoretical review 

During the create phase, additional literature research was conducted to investigate if additions or 

adjustments were required for the design requirements or for the two ‘hybrid’ design processes 

developed. These articles were found via the Web of Science and Google Scholar. 

4.4.2 Evaluation session on generic ‘hybrid’ design process 

An evaluation session for the generic ‘hybrid’ design process was done with two ROS project team 

members to assess if the generic ‘hybrid’ design process was adaptable for the company context. Each 

step of the generic ‘hybrid’ design process (found in chapter 8.1.2) was discussed and assessed. The 

members had roles of senior manager (I-13 in Table 3) and operations manager (I-14 in Table 3). They 
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were selected due to their in-depth knowledge of the ROS project teams’ design process and 

helicopter view skills. This evaluation session lasted an hour. 

4.4.3 Evaluation session on Company A ‘hybrid’ design process 

To receive input for improving the company’s ‘hybrid’ design process, one focus group session with 

five ROS project team members was conducted and three interviews of 1-2 people per interview were 

done. These employees would be directly impacted by potential changes to the current POS design 

process in Company A.  All sessions were semi-structured. The interviews were done with people not 

familiar with ROS projects to gain insights into their understanding of Company A ‘hybrid’ design 

process. Each interviewee was an expert in a specific part of the company’s POS design process. The 

focus group consisted of members responsible for the different parts of the company project’s ROS 

design process. Hence, input was received for all parts of the Company A ‘hybrid’ design process from 

both POS and ROS perspectives. The focus group session lasted an hour and the three interviews were 

30-45 minutes long. The complete Company A ‘hybrid’ design process was discussed with the ROS 

project team, while specific parts of the Company A ‘hybrid’ design process were discussed in the 

interviews. During all sessions, Company A ‘hybrid’ design process was shown in a PowerPoint 

presentation along with questions. Due to confidentiality, this presentation cannot be shown.  

Examples of questions asked can be found in  Appendix 3: First evaluation round questions. 

In these evaluation sessions, Company A ‘hybrid’ design process was evaluated, and adjustments were 

suggested. These sessions were held to ensure that Company A ‘hybrid’ design process concept was 

aligned with what the company wanted from the Company A ‘hybrid’ design process concept. After 

these sessions, Company A ‘hybrid’ design process was changed to better address the needs of the 

company. The findings of this evaluation session can be found in chapter 8.2.1. 

Table 5 Evaluation session details 

Session Participants (referring to 
interviewees in Table 3) 

Company A ‘hybrid’ design process parts 
evaluated 

Focus group I-20, I-16, I-14, I-13, and 
General manager 

All parts of Company A ‘hybrid’ design process 
were evaluated 

Interview I-6, I-5 Ideation, Concept development (product domain), 
Detailed development (product domain), Post-
launch 

Interview I-4 Concept development (service domain), Detailed 
development (service domain) 

Interview I-1 Strategy, Concept development (service domain), 
post-launch 

 

4.5 EVALUATE 
In the Evaluate phase, the developed Company A ‘hybrid’ design process was assessed on its pragmatic 

value and how it contributed to the company. From the pragmatic point of view, it was assessed if the 

design process worked in terms of its usability, feasibility, completeness, and fit with the organization 

(Keskin & Romme, 2020). From the theoretical point of view, the generic ‘hybrid’ design process was 

evaluated on how it contributes to theory, and its theoretical relevance was demonstrated (Keskin & 

Romme, 2020). Thus, this phase focused on reflective insights of the research project, and 

contributions for the theoretical perspective became evident. 
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From the pragmatic perspective, a final evaluation session was done on Company A ‘hybrid’ design 

process (see section 4.5.1). Then, a comprehensive comparison was done between the generic ‘hybrid’ 

design process and the Company A ‘hybrid’ design process. An assessment was done on what design 

process elements were missing in the generic ‘hybrid’ design process that were present in the 

Company A ‘hybrid’ design process, and vice versa. Also, it was assessed what design process elements 

were present in both ‘hybrid’ design processes. This comparison between the generic and practical 

design processes provided insight for theory on design processes and on how a ROS design process 

could be embedded into an existing POS design process. 

4.5.1 Evaluation session 

A final evaluation session was held to gain a pragmatic perspective for the created Company A ‘hybrid’ 

design process. This was done in a semi-structured focus group consisting of four members from the 

ROS project team who were present in the evaluation session 4.4.3. They were selected as they had 

seen the first iteration of the Company A ‘hybrid’ design process and were easily able to identify made 

changes. This session lasted 60 minutes. The goal of this session was to evaluate the usability, 

completeness, feasibility, and fit for the organization of Company A ‘hybrid’ design process (Keskin & 

Romme, 2020). In addition, it was assessed how well the created design process fits the corporate 

strategy. Also, constructive feedback and identified limitations were received that were used as input 

for future research. Questions asked can be found in Appendix 4: Second evaluation round questions. 

4.6 SUMMARY 
This chapter presented the design science methodology used for extracting knowledge from literature 

and from the empirical context. The generic design science cycle (Keskin & Romme, 2020) was adapted 

where three phases, namely, explore and synthesis, create, and evaluate were executed.  

In explore and synthesis, a theoretical review was conducted and empirical analysis was done in the 

case-study company. For a theoretical review, a search strategy and selection criteria were defined. 

As for empirical analysis, semi-structured interviews, case-study documentation, and a focus group 

were conducted and the data was analysed. Based on the knowledge gained from theory and 

Company A, the sub-research questions could be answered which enabled the formulation of design 

principles. Additionally, findings in the empirical analysis were translated to design requirements. In 

the create phase, a generic ‘hybrid’ design process was created based on literature which was then 

adapted to the company-context, creating a Company A ‘hybrid’ design process. Two iterations were 

made on the Company A ‘hybrid’ design process for which input from feedback sessions was used. 

Lastly, in the evaluate phase, the final design process was evaluated in an evaluation session for its 

pragmatic value, and its contribution to theory was evaluated.  
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5 THEORETICAL REVIEW 

The theoretical review presented in this chapter aims to cover the current knowledge in the field of 

design processes for both POS and ROS solutions, differences between these two processes, and what 

literature so far covers on PSS transitioning. The theoretical review was guided by the literature 

research questions (LRQ) shown in Table 6. Literature research questions were derived from the sub-

research questions to align the theoretical review with the research questions defined in chapter 3.2. 

In the table, each LRQ is mapped to a sub-research question (SRQ) and to a topic that was covered in 

chapter 4.4.1. 

Table 6: Literature research questions per topic 

Topic Literature research question SRQ 

Product-oriented service 

design process 

What are the steps in a product-oriented service design process? (LRQ 

1) 

SRQ 1 

In what order are the steps executed in a product-oriented service 

design process? (LRQ 2) 

SRQ 1 

Why should some design process steps be executed simultaneously?  

(LRQ 3) 

SRQ 1 

Result-oriented service 

design process 

What are the steps in a result-oriented service design process? (LRQ 4) SRQ 1 

In what order are the steps executed in a result-oriented service 

design process? (LRQ 5) 

SRQ 1 

Why should some design process steps be executed simultaneously?  

(LRQ 6) 

SRQ 1 

Differences and 

similarities between POS 

and ROS design 

processes 

What are the differences in the design process steps between a 

product-oriented service and a result-oriented service development?  

(LRQ 7) 

SRQ 1 

What are the similarities in the design process steps between a 

product-oriented service and a result-oriented service development? 

(LRQ 8)  

SRQ 1 

How a product-oriented 

service design process 

can be PSS transitioned 

to a design process 

suitable for both result-

oriented and product-

oriented service solution 

development 

How can a product-oriented service design process be PSS 

transitioned to a design process suitable for both result-oriented and 

product-oriented service solution development? (LRQ 9) 

SRQ 3 

This chapter is structured as follows. First, the POS and ROS design processes found in theory are 

described, followed by highlighting differences between the two design processes found in the 

literature. Then, the question of ‘How can a product-oriented service design process be PSS 

transitioned to a design process suitable for both result-oriented and product-oriented service 

solution development?’ is answered. At the end of each topic, the literature research question 

answers are summarized in a text box. Lastly, a summary is given where the main contributions from 

these topics are outlined. 
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5.1 DESIGN PROCESSES 
A design process is defined in literature as a framework presenting the conceptual elements of a PSS 

throughout its lifecycle. These elements are used to identify all the different steps in the PSS lifecycle 

(Beuren et al., 2016). Having a design process in a company allows a company to see an overview of 

all the activities needed to be done to create and deliver a solution, as well as all the required 

deliverables. Also, in the design process, the integration between the service and product 

development can be highlighted (Oliva & Kallenberg, 2003) along with when customers should be 

involved in providing input (Yang et al., 2010a, 2010b). These elements differ if the PSS is a POS or a 

ROS solution, which is why different design process activities are required for POS and ROS solutions 

(S. Kim et al., 2015). 

A design process consists of process steps, inputs, activities, gates, and outputs, which all are referred 

to as elements. In the literature, seven process steps have been identified. These are Strategy, 

Ideation, Concept development, Detailed development, Implementation, Post-launch, and End of Life 

(Marques et al., 2013; Moser et al., 2015; T. A. Tran & Park, 2014). These steps have a service and a 

product domain. These two domains are required for developing complete PSS solutions (S. Kim et al., 

2015). The service domain refers to all process elements that focus on services and the product 

domain refers to all process elements that focus on products. These two domains are run parallel to 

each other with continuous integration(Marques et al., 2013) to have a consistent development 

process. Both product- and result-oriented services follow the same general design process steps. In 

the design process steps, some activities are done differently depending on if the solution is a product- 

or a result-oriented service. Activities are the tasks that need to be done to develop/maintain/discard 

the solution. An activity starts when it receives an input, and the activity ends when it can provide its 

output (Clayton et al., 2012). Gates, or phase gates, are typically between process steps. Gates are 

placed to ensure only projects that seem promising in delivering profits for a company are invested in 

and further developed (Cooper, 2016). 

5.1.1 General design process 

Literature covers three types of design processes, namely, general design processes that can be 

applied for all PSS solutions, design processes specifically for POS solutions, and design processes 

specifically for ROS solutions, as seen in Table 7. This section presents a general design process that 

includes all activities relevant to both POS and ROS solution development. This is because in literature 

it can be identified that both POS and ROS design processes have the seven design process steps and 

all major process steps for both POS and ROS solutions are similar or identical. The major differences 

in these process steps happen in individual activities throughout the process.  After presenting the 

general design process, the differences and similarities between POS and ROS design processes will 

be highlighted. 

Table 7 Design processes presented in the literature 
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(Bochnig et al., 2011) General  x x x    

(Nguyen et al., 2014) General  x x x x   

(Brezet et al., 2001) General x x  x x x  
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(Aurich et al., 2006) General  x x x x   

(N Morelli, 2003) General  x x x    

(P Müller & Stark, 
2010) 

General  x x x x   

(Moser et al., 2015) General  x x x x x x 

(Marques et al., 2013) General x x x x x x  

(T. A. Tran & Park, 
2014) 

ROS,POS, general  x x x x x x 

(Clayton et al., 2012) POS  x x x  x  

(Sutanto et al., 2015) POS  x x     

(Alonso-Rasgado & 
Thompson, 2006) 

ROS  x x  x   

(S. Kim et al., 2015) ROS x x  x x   

(Yang et al., 2010a) ROS  x x x x x x 

(Yang et al., 2010c) ROS  x x x x x x 

 

The general design process consists of seven steps: Strategy, Ideation, Concept development, Detailed 

development, Implementation, Post-launch, and End of life. These steps are relevant in both the 

service and the product domains. The service domain refers to all process activities that are related to 

the services, and the product domain refers to all activities related to the product. The overview of 

this design process can be found in Figure 3. Figure 3 has been based on the literature shown in Table 

8.  In the general design process, steps can be done simultaneously because for PSS solutions it can 

be complex to identify issues or problems, which leads to a need to do multiple steps simultaneously 

as multiple solutions are created and tested (Lund & Kyvsgaard, 2014). Also, the service and the 

product domain steps are done in parallel such as concept development and product development 

highlighted in Figure 3 (Sakao & Shimomura, 2007), in order to have a complete PSS development 

process which leads to a thorough PSS solution (Marques et al., 2013). 

Table 8 Papers used for each step of the general design process 

Strategy Ideation Concept 
development 

Detailed 
development 

Implementation Post-launch End of life 

Brezet et al., 2001 
Kim et al., 2015 
Moser et al., 2015 

Bochnig et al., 2011 
Müller & Stark, 2010 
Aurich et al., 2006 
Tran & Park, 2014 
Nguyen et al., 2014 
Moser et al., 2015 
Marques et al., 2013 
Sutanto et al., 2015 
Alonso-Rasgado & 
Thompson, 2006 
Kim et al., 2015 

Bochnig et al., 2011 
Sutanto et al., 2015 
Tran & Park, 2014 
Marques et al., 2013 
Brezet et al., 2001 
Moser et al., 2015 
Aurich et al., 2006 
Nguyen et al., 2014 

Aurich et al., 2006 
Nguyen et al., 2014 
Tran & Park, 2014 
Clayton et al., 2012 
Marques et al., 2013 
Brezet et al., 2001 
Moser et al., 2015 
Bochnig et al., 2011 
Müller & Stark, 2010 
Alonso-Rasgado & 
Thompson, 2006 

Aurich et al., 2006 
Nguyen et al., 2014 
Tran & Park, 2014 
Clayton et al., 2012 
Alonso-Rasgado & 
Thompson, 2006 
Marques et al., 2013 
Brezet et al., 2001 
Kim et al., 2015 
Moser et al., 2015 

Tran & Park, 2014 
Clayton et al., 2012 
Brezet et al., 2001 
Moser et al., 2015 

Tran & Park, 2014 
Moser et al., 2015 
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Figure 3 General design process
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5.1.1.1 Strategy 

A development process starts when a company identifies its goals and drivers for innovation. A driver 

for innovation can be e.g. improving delivering value for customers, increasing market share, or 

gaining a competitive edge (Brezet et al., 2001). These goals and drivers are used to decide what kind 

of solution needs to be developed, such as should a solution be a product-oriented service or a result-

oriented service (S. Kim et al., 2015). Based on these goals and drivers, clearer visions are formulated 

that will more clearly define the scope of a POS or a ROS project (Brezet et al., 2001). Thereafter, a 

general POS or ROS concept is developed that can fulfil a company’s goal (S. Kim et al., 2015). Once a 

concept is developed, a situation analysis is conducted. This includes competence analysis, market 

analysis, competitor analysis, and customer analysis (Brezet et al., 2001; S. Kim et al., 2015). Also, the 

budget, milestones, schedule, and task specifications for a project team are defined (Brezet et al., 

2001; S. Kim et al., 2015). After the situation analysis, the project objectives are formulated, and a 

project team is formed. Lastly, a business case is built (Moser et al., 2015) and, if necessary, potential 

product or service partners are selected (S. Kim et al., 2015). 

5.1.1.2 Ideation 

The ideation step starts from customer needs and value analysis along with market and environment 

analysis (Bochnig et al., 2011; S. Kim et al., 2015; P Müller & Stark, 2010). For customer needs and 

value analysis, a group of customers is selected and a thorough analysis is conducted with them 

(Aurich et al., 2006; S. Kim et al., 2015). For the market analysis, competitors and rival products are 

researched. Environment analysis consists of considering how infrastructure and legislation can 

influence the POS or ROS solution (Bochnig et al., 2011).  Once the analyses have been conducted, an 

initial business model can be created that includes both a service and a product of a solution (P Müller 

& Stark, 2010; T. A. Tran & Park, 2014). Then, initial ideas are generated that fit the business model 

and the selected type of PSS (Alonso-Rasgado & Thompson, 2006; Aurich et al., 2006; Bochnig et al., 

2011; Brezet et al., 2001; Clayton et al., 2012; S. Kim et al., 2015; Marques et al., 2013; N Morelli, 2003; 

Moser et al., 2015; P Müller & Stark, 2010; Nguyen et al., 2014; Yang et al., 2010a, 2010b). Thereafter, 

internal and external analyses are done for the ideas generated. In the internal analysis, the viability 

of the ideas is studied to ensure the required technology is feasible (Marques et al., 2013), and a 

project’s alignment with a company’s strategy is assessed (Nguyen et al., 2014). In the external 

analysis, more information is gathered from customers, suppliers, rival products, and competitors 

(Marques et al., 2013). The steps of idea generation, internal analysis, and external analysis are 

iterative.  

Next, ideas are prioritized and one or more ideas are chosen for further development (Moser et al., 

2015). The selected idea(s) are further developed and evaluated against the goals of the customers 

(Alonso-Rasgado & Thompson, 2006; Marques et al., 2013; T. A. Tran & Park, 2014). Thereafter, a 

second evaluation is done on the developed idea(s) where they are assessed based on defined criteria 

(Brezet et al., 2001; Marques et al., 2013; Moser et al., 2015). The idea(s) that pass the criteria are 

finalized(Alonso-Rasgado & Thompson, 2006; Aurich et al., 2006; S. Kim et al., 2015; Nguyen et al., 

2014; Sutanto et al., 2015; T. A. Tran & Park, 2014), in which solution requirements are specifications 

are defined (Bochnig et al., 2011; Brezet et al., 2001; Marques et al., 2013; Sutanto et al., 2015; T. A. 

Tran & Park, 2014). There are two types of requirements. Technical requirements are related to the 

physical properties of the idea, while service requirements are related to service support offered by 

the manufacturer (Sutanto et al., 2015) and how the service addresses customer’s implicit or explicit 

needs (Bochnig et al., 2011). These technical and service requirements differ in focus for POS and ROS 

solutions. 
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5.1.1.3 Concept development 

Requirements formulated earlier for a product and a service reflect the POS or ROS solution concepts 

that are developed in this step (Sutanto et al., 2015). Both product and service concept developments 

are done parallel to each other with continuous integration (Moser et al., 2015). A product concept 

development starts from creating a product concept (Marques et al., 2013; Moser et al., 2015) and 

specifying its functional structure (Aurich et al., 2006). Here, main product characteristics and 

components are established (Moser et al., 2015) and product requirements are classified as functional 

or non-functional ones (Bochnig et al., 2011; Marques et al., 2013). At the same time, service 

development starts from creating service concepts (Moser et al., 2015) which are then further 

developed (Marques et al., 2013) together with the product (Marques et al., 2013; Moser et al., 2015). 

At this stage, product manufacturing concepts are created (Moser et al., 2015) and lifecycle risks and 

costs are specified (Nguyen et al., 2014).  Simultaneously in the service domain, a POS or a ROS 

business model is more clearly designed (Nguyen et al., 2014), as well as defining service 

characteristics, service resource planning, and planning for delivering services (Moser et al., 2015). 

Once multiple product concepts have been created, they are validated (Marques et al., 2013) and 

tested (Marques et al., 2013; Moser et al., 2015) with the service. Then, a single product concept is 

selected (Moser et al., 2015) and a service model is well defined (Bochnig et al., 2011). A final 

integration is done to create a complete solution consisting of product and service elements (T. A. 

Tran & Park, 2014). 

5.1.1.4 Detailed development 

Product and service development continues to be done parallel after a solution concept has been 

defined. Throughout the development process, product and service domains are aligned with each 

other to ensure a consistent solution can be created (Moser et al., 2015). For both a product and a 

service, a risk assessment is done on the business case where all potential risks for customers and the 

company are assessed (Alonso-Rasgado & Thompson, 2006).  

When looking at the detailed product development side, it starts from creating product specifications 

(Brezet et al., 2001; P Müller & Stark, 2010), and defining a plan for integrated development of all POS 

or ROS components (Nguyen et al., 2014). Then, product specifications are aligned with service 

specifications to create a total solution model (P Müller & Stark, 2010). Before making product 

components, a detailed product design is made (Aurich et al., 2006; Bochnig et al., 2011; Marques et 

al., 2013; Moser et al., 2015). Here, a product architecture is created, technical specifications are made 

(Marques et al., 2013), the product characteristics are established, and technical drawings are created 

(Aurich et al., 2006). Once a detailed design is done, the product components are created which are 

combined into a complete prototype. These components are tangible and intangible and fulfil one or 

more functions (Bochnig et al., 2011). Thereafter, a complete prototype is made by putting the 

components together, after which a check is done if the prototype complies with the requirements 

(Brezet et al., 2001). After this, an alignment check is done with the service development to create a 

well working and internally consistent POS or ROS solution (Moser et al., 2015). Then, customers test 

the prototype (Aurich et al., 2006; Brezet et al., 2001; Marques et al., 2013; T. A. Tran & Park, 2014) 

and provide feedback (T. A. Tran & Park, 2014). Based on the feedback, improvement opportunities 

are identified (Aurich et al., 2006) and the prototype is improved accordingly (Brezet et al., 2001; S. 

Kim et al., 2015; T. A. Tran & Park, 2014). Now, a detailed and feasible product has been designed 

(Brezet et al., 2001). 

While the product is developed, so is the service. The detailed service development starts with the 

creation of service specifications (Brezet et al., 2001; Marques et al., 2013; Moser et al., 2015; P Müller 

& Stark, 2010). After this, a service system and processes for information exchange are modelled. 
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These are required for the realization of a service (Aurich et al., 2006). At the same time, the business 

model is finalized and a marketing strategy is designed (Nguyen et al., 2014). After the service 

modelling, a service design concept is developed (Moser et al., 2015) in which a decision is made on 

what type of service should be provided to what kind of customers, how often the service should be 

provided, and what kind of payment frequency and the amount should be charged (T. A. Tran & Park, 

2014).  Then, a detailed service is developed (Aurich et al., 2006; Brezet et al., 2001; Marques et al., 

2013; Moser et al., 2015) where an implementation plan is included with required service 

documentations (Marques et al., 2013). An implementation plan consists of checklists and guidelines 

for the deployment of the service (Aurich et al., 2006; Marques et al., 2013).  Documentation consists 

of a realization planning that covers all necessary tangible and intangible resources required for a 

service model to work. An example of an intangible resource is staff training to reach the required 

service quality. After this, an alignment check is done with the product domain to ensure a well-

working and internally consistent POS or ROS solution (Moser et al., 2015). Then, the service is tested 

with customers (Brezet et al., 2001; Marques et al., 2013; T. A. Tran & Park, 2014). Based on customer 

feedback, the service is improved (Brezet et al., 2001; S. Kim et al., 2015; Marques et al., 2013) and 

the feedback is used to refine the business case of the service side and sales strategies (Clayton et al., 

2012). Now, a detailed and feasible service has been designed (Brezet et al., 2001). 

Once a service and a product are developed, a final decision is made if the solution is complete and 

meets the customers’ needs (S. Kim et al., 2015; Marques et al., 2013; Moser et al., 2015). At this stage 

in the product domain, the manufacturing of the product is started (Aurich et al., 2006; S. Kim et al., 

2015). At the end of this process step, a product- or result-oriented service solution has been fully 

developed and is ready for implementation (S. Kim et al., 2015). Also, now the project team is dissolved 

(Aurich et al., 2006). 

5.1.1.5 Implementation 

Once a final solution is developed, an internal preparation for launch is done in a company to ensure 

the solution can be produced and performed for the customers on time within estimated costs (Brezet 

et al., 2001; S. Kim et al., 2015; Moser et al., 2015). At this stage, a company prepares production 

activities including logistics, human resources, infrastructure, and required tangible and intangible 

resources (Marques et al., 2013). Additionally, final pricing, documentation, sales tools, solution 

demonstration plans, and staff training are finalized (S. Kim et al., 2015). Once a company has 

prepared for launch, the solution is publicly launched to the market (Aurich et al., 2006; Brezet et al., 

2001; S. Kim et al., 2015; Marques et al., 2013; Moser et al., 2015). Depending on the cultural, 

geographical, and other variables, the deployment plan is often adapted on these variables (Aurich et 

al., 2006), and the manufacturing rates are based on demand (Aurich et al., 2006). During and after 

launch, a company should note down learnings for improving future implementations (Marques et al., 

2013).  Once a customer is interested to sign a contract, (Alonso-Rasgado & Thompson, 2006; Brezet 

et al., 2001; Clayton et al., 2012) the contract is customized for the customer(s) in aspects such as 

customer benefits, customer obligations, pricing, contract length, and scope of service (Alonso-

Rasgado & Thompson, 2006). Then, the solution is implemented at the customer (Marques et al., 

2013; Nguyen et al., 2014; T. A. Tran & Park, 2014) where system installation is done and the service 

team executes the service while ensuring complete integration between the service provider, 

customer, and other relevant stakeholders (Marques et al., 2013).  

5.1.1.6 Post-launch 

Once a solution has been provided for a while for the customer(s), customer feedback is collected by 

the company (T. A. Tran & Park, 2014) and additional solution components will be ordered if necessary 

for the customer (Nguyen et al., 2014). A company provides continuous customer support and collects 
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long-term feedback to monitor and review their solution’s performance (Brezet et al., 2001; Clayton 

et al., 2012; Moser et al., 2015), leading to the continuous improvement of their solution (T. A. Tran 

& Park, 2014). At the same time, the market response is being monitored (Brezet et al., 2001).  

5.1.1.7 End of life 

When a decision is made to stop production and to stop offering a service in the market (Moser et al., 

2015), there are two choices for a company to make. Either the solution’s production is stopped and 

retracted from the market, or a decision to start a new development process is made (Moser et al., 

2015). If the first choice is selected, then the products are disposed of and possibly recycled (Moser 

et al., 2015; T. A. Tran & Park, 2014). If the second choice is selected, then a new development cycle 

starts with a complete or partial redesign. These two choices can overlap in practice (Moser et al., 

2015). 

For ROS solutions, there is one more scenario. When a contract ends with a customer, the company 

retrieves back the solution or system from the customer and disposes of it. The products of the 

solution are recycled or reused for future customers or for other solutions (T. A. Tran & Park, 2014). 

Table 9 Answers to literature questions 

What are the steps in a product-
oriented service and in a result-
oriented service design process? 
LRQ 1 & LRQ 4 

The design process steps for both POS and ROS solutions are: Strategy, 
Ideation, Concept development, Detailed development, 
Implementation, Post-launch, and End of life. 

In what order are the steps 
executed in a product-oriented 
service and result-oriented 
service design process? LRQ 2 & 
LRQ 5 

The steps should be developed in the order: Strategy, Ideation, Concept 
development, Detailed development, Implementation, Post-launch, and 
End of life. However, process steps are allowed to overlap and be even 
done simultaneously. 

Why should some design process 
steps be executed 
simultaneously? LRQ 3 & LRQ 6 

The service and product domain steps are done in parallel, such as 
concept development and product development (Sakao & Shimomura, 
2007), in order to have a consistent PSS development process which 
leads to a consistent PSS solution (Marques et al., 2013). Design process 
steps are also done simultaneously because the PSS solutions are 
complex. This complexity makes it harder for a company to identify 
issues or problems without trying out different solutions and testing if a 
solution can solve the problems, which leads to the simultaneous 
development of solutions and identifying problems (Lund & Kyvsgaard, 
2014). 

 

5.2 DIFFERENCES BETWEEN POS AND ROS DESIGN PROCESSES 
There are similarities and differences between the POS and ROS design processes in the literature. In 

the previous section, the similarities of both design processes were covered for each process step. In 

this section, the differences between these two processes are covered. There are differences at a 

general level, and there are differences in design process steps. The differences in the design process 

steps are summarized in Table 10. 

On a general level, there are differences between the POS and ROS design processes in the type of 

business model used, the type of value proposition offered, reasons why customers buy the solutions, 

and the emphasis on the product and the service in the solution. The business models for POS 

solutions focus on creating transactions while maintaining a relationship with the customer (Baines et 

al., 2009). On the other hand, for ROS solutions, the business models focus on delivering a service for 
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the customers (Baines et al., 2009). For ROS solutions, the relationships with customers have more 

importance than for POS solutions. The value proposition also differs for POS and ROS solutions. For 

POS solutions, the value proposition focuses on offering product availability, performance, and sharing 

risks and rewards (Baines et al., 2009). Meanwhile, for ROS solutions, the value proposition focuses 

on delivering a result to the customer (Baines et al., 2009). This is also because the profit for POS 

solutions is mostly made when the transaction is done, while for ROS solutions profit is made when 

the solution is providing the customer with the results. The reasons why customers choose POS or 

ROS solutions also differ. Customers want POS solutions as they want to have ownership of the 

product and they want the ability to have services delivered to them (Baines et al., 2009). Customers 

choose ROS solutions when they want services and do not care about ownership. Here, the customers 

care about the outcome the solution can offer (T. A. Tran & Park, 2014) and are intrigued by the service 

features, costs, and how it is delivered for them (Baines et al., 2009). Due to the business model, value 

proposition, and customer reasons, there are differences in the emphasis of the product and the 

service in POS and ROS solutions. In POS solutions, the core component is the product and services 

provide additional value for the product (T. A. Tran & Park, 2014; Yang et al., 2010a, 2010b). In ROS 

solutions, the service delivered to the customer is the core component and the product is used as a 

mean to realize the service (T. A. Tran & Park, 2014; Yang et al., 2010a, 2010b). 

Due to these general differences, literature has highlighted that the design processes cannot be 

identical for POS and ROS solutions (Yang et al., 2010a, 2010b). Therefore in the design process steps, 

there are differences in some elements such as activities, customer involvement, and the integration 

of the two domains. An overview of these differences is shown in Table 10. 

Table 10 Differences between product- and result-oriented service design processes presented in the literature 

 Differences in POS design process Differences in ROS design process 
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• Transaction-oriented goals (P. P. Wang et al., 
2011). 

• General ‘direction’ of development is a POS 
solution. 

• Service-oriented goals (S. Kim et al., 2015; Ostrom 
et al., 2010). 

• General ‘direction’ of development is a ROS 
solution (S. Kim et al., 2015). 

Id
ea

ti
on

  

• Customer needs and values are discovered 
by doing surveys and interviews (Aurich et 
al., 2006). 

• Ideas are: Product as core component + 
additional services (T. A. Tran & Park, 2014). 

• Business modesl focus on transactions and 
additional services (Baines et al., 2009). 

• No literature explicitly mentions collecting 
customer feedback on ideas. 

• Customer needs and values are discovered by doing 
in-depth interviews with customers and experts (S. 
Kim et al., 2015). Customer sites are visited for 
assessment (T. A. Tran & Park, 2014). 

• Ideas are: Service as core component + product a 
mean to give service (T. A. Tran & Park, 2014; Yang 
et al., 2010c, 2010b) 

• Business models focus on delivering a service for 
the customers (Baines et al., 2009). For this, a 
suitable service type is selected (T. A. Tran & Park, 
2014). 

• Customer feedback on initial ideas and detailed 
ideas (Alonso-Rasgado & Thompson, 2006). Done to 
evaluate ideas against customer goals (Alonso-
Rasgado & Thompson, 2006; T. A. Tran & Park, 
2014). 
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• Product is developed before the service is 
developed (T. A. Tran & Park, 2014).  

• Less service domain steps than in a ROS 
design process. 

• No literature mentions making service more 
detailed or accurate. Neither on testing the 
service concept. 

• A POS solution concept is function-oriented. 
Services focus on maintenance and 
functional capability (Bochnig et al., 2011). 

• Service is developed before the product is 
developed (T. A. Tran & Park, 2014). 

• More service domain steps than in a POS design 
process. 

• Make service pricing more accurate, add more 
service options, make business proposals more 
detailed (Alonso-Rasgado & Thompson, 2006). 

• Test service concept with e.g. simulations (Alonso-
Rasgado & Thompson, 2006). 

• A ROS solution concept is result-oriented. 
Responsibility for delivering the result is assigned to 
the company and the customers pay for received 
results (Bochnig et al., 2011). 
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• Product is developed before the service is 
developed (T. A. Tran & Park, 2014).  

• Literature does not mention as many 
alignment activities between service and 
product domain when compared to ROS 
design processes. 

• Service is developed before the product is 
developed (T. A. Tran & Park, 2014). 

• More alignment activities between service and 
product domain when compared to POS design 
processes (S. Kim et al., 2015; Nguyen et al., 2014). 
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• No differences. • No differences. 
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 • No differences. • No differences. 
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 • Additional activities when a service contract ends. 

• Additional activities to retrieve back 
solution/system from a former customer. 

 

In strategy, a POS and ROS design processes differ from each other because they address different 

customer needs (Baines et al., 2009) and the solutions have different kinds of end goals. POS solutions 

have transaction-oriented goals where the end goal is to sell the solution for a customer (P. P. Wang 

et al., 2011). Whilst ROS solutions have service-oriented goals to increase competitiveness, 

competitive edge, and customer satisfaction by offering results that are given via services (S. Kim et 

al., 2015). This leads to different directions in development for POS and ROS solutions, such as 

different types of objectives of the project and different types of competencies required in the project 

team (S. Kim et al., 2015; Kowalkowski et al., 2015). 

In ideation, a ROS design process has more focus on customers than a POS design process. Firstly, the 

literature mentions for gaining insight into customer needs and values in a POS design process, 

surveys, and interviews with customers are done (Aurich et al., 2006). Literature states that in a ROS 

design process these insights are gained via in-depth interviews with customers and experts (S. Kim et 

al., 2015). In addition, customer sites are visited for assessing what would be a suitable ROS solution 

for a customer (T. A. Tran & Park, 2014). Also after generating ideas, a ROS design process has 

additional customer feedback activities where the initial ideas and later detailed ideas are evaluated 

against the customer needs and goals (Alonso-Rasgado & Thompson, 2006). The literature on POS 

design processes does not mention such activities. Another difference in the ideation step is on the 

types of ideas and business models generated for POS and ROS solutions. POS ideas consist of a core 

product component with additional services (Kowalkowski et al., 2015; T. A. Tran & Park, 2014), whilst 

ROS ideas consist of a core service component where the product is a mean to provide the service  (T. 
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A. Tran & Park, 2014; Yang et al., 2010c, 2010b). A business model for a POS solution focuses on 

transactions and providing additional services, while a business model for a ROS solution focuses on 

delivering a service (Baines et al., 2009) and selecting a suitable service type (T. A. Tran & Park, 2014). 

In the concept development step, a POS design process starts first developing the product concept 

and then the service concept, meanwhile, a ROS design process does this vice versa (T. A. Tran & Park, 

2014). A POS design process does this because the product should exist before services are added to 

the product. A ROS design process does it the other way around because customers are more 

interested in the services and what value the services bring than in the product (T. A. Tran & Park, 

2014). Another difference is in the number of activities in the service domain between the two design 

processes. A ROS design process has more activities than A POS design process. In literature, for a ROS 

design process, there are explicit activities for defining clearer service prices and adding service 

options (Alonso-Rasgado & Thompson, 2006) that are not mentioned for a POS design process. Also, 

a ROS design process tests the service concept  (Alonso-Rasgado & Thompson, 2006) while this is not 

done in a POS design process. In the end, the solution concepts differ for POS and ROS solutions. A 

POS solution concept is function-oriented where the services focus on maintenance and functional 

capabilities (Bochnig et al., 2011). A ROS solution concept is result-oriented where the responsibility 

of delivering the agreed result remains with the company and the customers pay for the agreed results 

(Bochnig et al., 2011). 

In detailed development, as in concept development, a POS design process starts first developing the 

product and then the service, meanwhile, a ROS design process does this vice versa (T. A. Tran & Park, 

2014). The reasons are the same as in concept development. Another difference is in the number of 

alignment activities between the service and the product domains. A ROS design process has some 

alignment activities between the domains that are not present in a POS design process. These 

activities include checking the product prototype and the service to ensure they can be offered 

together and if the total offering is feasible (S. Kim et al., 2015; Nguyen et al., 2014). After this check, 

modifications can be done to the service based on feedback from the product domain. Modifications 

can also be done on the product based on feedback from the service domain (S. Kim et al., 2015; 

Nguyen et al., 2014). 

No differences are found in the literature in the implementation and post-launch steps. However, at 

the end of life step, a ROS design process has additional activities when a contract ends. These are 

necessary activities because the company keeps ownership of the product or system after a customer 

contract ends. A POS design process does not have these activities, as the customers own the products 

or systems even after using them (T. A. Tran & Park, 2014). 

Table 11 Answers to literature questions 

What are the differences in 
the design process steps 
between a product-oriented 
service and a result-oriented 
service development? LRQ 7 

The business models and value propositions differ for POS and 
ROS solutions. A ROS design process has more customer feedback 
activities and service development activities than a POS design 
process. In concept and detailed development, for POS solutions 
a product is started to be developed first, followed by the 
development of services. For ROS solutions, this is done vice 
versa. A ROS design process includes activities when a contract 
ends with a customer, which are not relevant for a POS design 
process. 

What are the similarities in 
the design process steps 
between a product-oriented 

Both POS and ROS design processes follow the same seven design 
process steps in the same order with the same parallel activities. 
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service and a result-oriented 
service development? LRQ 8 

The implementation and post-launch processes are identical in 
literature for POS and ROS design processes. 

5.3 HOW A PSS TRANSITION CAN BE MADE 
Companies tend to do a PSS transition not due to internal factors but due to external (Kowalkowski et 

al., 2012). A company is most likely to be open for PSS transition when they are losing their strong 

market position due to increasing competition and deteriorating profits (Matthyssens & 

Vandenbempt, 2008). This leads to a need for a company to create additional or different customer 

values which can be achieved by PSS transitioning (Matthyssens & Vandenbempt, 2008).  

Literature has proposed methods for how a PSS transition could be done because academia has 

identified that companies struggle to transition from offering POS solutions to also offering ROS 

solutions (Kowalkowski et al., 2015). Kowalkowski et al. (2012) propose methods to slowly transition 

from product-oriented services to use-oriented services, and then to result-oriented services. Use-

oriented services fall between POS and ROS in the PSS categories (Tukker, 2004). Use-oriented services 

focus on selling the use or availability of a product while ownership remains with the provider. A slow 

transition is suggested because a company’s PSS transition should be done incrementally with a long-

term plan (Kowalkowski et al., 2012). Kowalkowski et al. (2015) identified three trajectories companies 

can take to PSS transition to offer more services. The first trajectory is for a company predominantly 

offering POS solutions to start offering more use-oriented service solutions. The second trajectory is 

for a company predominantly offering use-oriented solutions to start offering more ROS solutions. 

The final trajectory is for a company predominantly offering use-oriented services solutions to start 

offering more POS solutions. In these transitions, a company expands its business by building new 

services to its existing service portfolio (Kowalkowski et al., 2015). However, Kowalkowski et al. (2015) 

have not studied if companies can PSS transition from offering POSs to ROSs directly.  

Matthyssens and Vandenbempt (2010) offer an alternative way for companies to PSS transition. They 

discovered that most companies try to move from offering POS solutions to offering also ROS solutions 

via relational or technical integration, while some companies use a mix of both integrations. In 

relational integration, a company takes over the financing, logistics, warehousing, and documenting 

of the customer. In technical integration, a company takes over the technical processes of the 

customer (Matthyssens & Vandenbempt, 2010). Through moving in these integration paths, the 

solutions increase in added customer value and the degree of customization (Matthyssens & 

Vandenbempt, 2010). 

However, a company cannot do a PSS transition without involving customers in the process. For a 

company to successfully offer services that address customer needs and wishes, a company has to 

have close contact with the customer with a local presence (Kowalkowski et al., 2012). A company 

cannot do a PSS transition without considering what their customers want and what kind of 

relationship a company and a customer has (Helander & Möller, 2008). A company has to adapt its 

role for different types of customers, meanwhile, a company can have multiple roles depending on 

what types of customers they have. Helander & Möller (2007, 2008) identified three types of roles 

companies have for different types of customers: material suppliers, solution providers, and 

performance providers. When a customer does not depend on a company, the company can only be 

a material supplier for this customer. However, if a customer shares expertise with a company, the 

company can become a solution provider for this customer. When a customer depends on a 

company’s expertise, then the company can be a performance provider because the customer 

depends on the company for doing all the operations (Helander & Möller, 2007, 2008). This means for 

a company that wants to PSS transition from offering only materials, which are POS solutions, to 
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offering performances, which are ROS solutions, they have to change their relationship with their 

existing customers or find new customers who would depend on the company’s expertise (Helander 

& Möller, 2007, 2008). 

Table 12 Answers to literature questions 

How can a product-

oriented service design 

process be PSS 

transitioned to a design 

process suitable for 

both result-oriented 

and product-oriented 

service solution 

development? LRQ 9 

Making changes to a POS design process should be done incrementally 

and over a long period of time. These design process changes could be 

related to making activities for relational or technical integrations. The 

company could add activities to post-launch on executing processes, 

warehousing, logistics, and documenting on behalf of the customer. 

Also, the design process would have to include more customer 

involvement activities and ensure the customer relationships can be 

transformed from customers not depending on the company expertise 

to where they do depend on the company’s expertise.  

 

5.4 SUMMARY 
This chapter discussed the theoretical review, in which the literature questions have been answered 

that are related to the first and third sub-research questions. It was discovered that both POS and ROS 

design processes follow the same seven design process steps, and their differences lie within these 

design process steps. In this theoretical review, it was discovered that a PSS transition should be done 

evolutionarily over a long period of time (Kowalkowski et al., 2012). Literature has identified that some 

companies want to offer POS and ROS solutions simultaneously, and expand their design processes 

accordingly (Kowalkowski et al., 2015). These findings support that creating a ‘hybrid’ design process 

could be beneficial for companies that would allow these companies to develop both POS and ROS 

solutions by using one design process instead of having to manage two separate design processes.   
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6 EMPIRICAL ANALYSIS 

Not all required knowledge could be gained from the theoretical review, thus an empirical analysis 

was conducted to gain additional knowledge for the development of a design process that could be 

used in practice. Empirical research questions (ERQ) (see Table 13) were derived from the sub-

research questions to align the empirical analysis with the research questions. In the table, each ERQ 

is mapped to a sub-research question (SRQ) ) and to a topic that was covered in chapter 4.4.1. As 

discussed in the methodology section, this knowledge was collected from Company A via company 

documentation, interviews, and a focus group. Due to confidentiality reasons, the names of 

individuals, products, and projects are omitted. Additionally, the design process steps of Company A 

cannot be described in too much detail. In addition to gaining more knowledge, the empirical analysis 

was also done to validate the design processes described in the literature. This is because the literature 

describes these processes at a more generic level and at times the processes in literature have gaps 

in their process step descriptions. In this chapter, comparisons will be made between the design 

processes presented in the literature and the company. This comparison gives answers to the second 

sub-research question ‘What result-oriented and product-oriented service design processes do 

companies have, and how do these compare to the result-oriented and product-oriented service design 

processes in literature?’ 

This chapter is structured as follows. First, the coding and ways of data gathering are covered. 

Thereafter, two types of design processes found in Company A are described, which is followed by 

highlighting differences and similarities between the two design processes in the company. 

Thereafter, the question of ‘how in a company can a product-oriented service design process be 

transitioned to a design process suitable for both result- and product-oriented service solution 

development’ is answered. At the end of each section, an answer box is provided for the empirical 

research questions. Lastly, a summary is given where the main contributions from these sections are 

outlined.  

Table 13 Empirical research questions per topic 

Topic Empirical research question SRQ 

Product-oriented service 

design process 

Does a product-oriented service design process exist in an 

organization? (ERQ 1) 

SRQ 2 

In what order are the product-oriented service design process 

steps executed in an organization? (ERQ 2) 

SRQ 2 

Why should some design process steps be executed 

simultaneously in an organization? (ERQ 3) 

SRQ 2 

How does the product-oriented service design process presented 
in theory differ from the product-oriented service design process 
in an organization? (ERQ 4) 

SRQ 2 

Result-oriented service 

design process 

Does a result-oriented service design process exist in an 

organization? (ERQ 5) 

SRQ 2 

In what order are the result-oriented service design process 

steps executed in an organization? (ERQ 6) 

SRQ 2 

Why should some design process steps be executed 

simultaneously in an organization? (ERQ 7) 

SRQ 2 
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How does the result-oriented service design process presented 

in theory differ from the result-oriented service design process in 

an organization? (ERQ 8) 

SRQ  2 

Differences and similarities 
between POS and ROS 

design processes 

What are the differences in the design process steps between a 

product-oriented service and a result-oriented service 

development in an organization? (ERQ 9) 

SRQ 1 

What are the similarities in the design process steps between a 

product-oriented service and a result-oriented service 

development in an organization? (ERQ 10) 

SRQ 1 

How a product-oriented 
service design process can 

be PSS transitioned to a 
design process suitable for 
both result-oriented and 
product-oriented service 

solution development 

How can a product-oriented service design process in a company 

be PSS transitioned to a design process suitable for both result-

oriented and product-oriented service solution development? 

(ERQ 11) 

SRQ 3 

 

6.1 TYPES OF COMPANY DESIGN PROCESSES 
The POS design process in Company A was well-documented and implemented company wide. The 

ROS design process was not formally documented, and through the interviews (see 4.3.2.3), a 

complete ROS design process was created and confirmed with the focus group session (see 4.3.2.4). 

The ROS design process was created for a specific project which included multiple products and one 

service model. All the ROS products were sold using the same service model. 

6.1.1 Product-oriented service design process 

Company A has a well-developed product-oriented service design process. The company uses a 

product-oriented service design process because they sell complex total solutions that include large 

and expensive hardware. Currently, the company is oriented in selling hardware and software first, 

followed by service. They have created a ‘service matrix’ with several types of service possibilities that 

the customers can select from. These different service options are called service blocks. These service 

blocks range from support and maintenance to consultancy and financing. When a product is 

developed, the service matrix is assessed on which types of services in the matrix can be offered with 

the product in development. At times not all services in the matrix can be given due to technical or 

other restrictions.  

Table 14 Findings from data analysis 

Findings Quotes 
Company 
orientation 

‘How [Company A] is organized at the moment, we first sell hardware and software, so the 
actual product. And then afterwards we sell the service.’ (I-1). 

Service matrix ‘it [Service matrix] is used [at detailed development]. So uh, for every new product we also 
think of ok, what types of service[s] we want to deliver with this this product. That’s [service 
matrix]  is split into asset services, logistic services, and business services… what we normally 
do is really on asset services so making sure there is a hotline…that we can do maintenance 
[and] that we can also train local [customer site] colleagues on how to do maintenance…and 
inspections on the products.’ (I-1) 
’its [service matrix] more uh a kind of generic service blocks that you can apply at all types 
of mechanical solutions.’ (I-2) 
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Flexible gates ‘Activities of [detailed development] and [implementation] can start any time after T1 [gate]. 
It is up to the project leader in consultation with the program manager to evaluate the risks 
and take the decision’ (Doc.15) 

 

When comparing POS design processes in theory and practice, all the process steps discovered in 

theory, namely, Strategy, Ideation, Concept development, Detailed development, Implementation, 

Post-Launch, and End of Life were identified in the company POS design process. These Company A 

POS design process steps are also executed in this same order, although some process steps had more 

activities than in theory, and some process steps lacked activities shown in theory. Also, the company 

process has flexible gates, allowing overlapping steps in projects whenever necessary. These overlaps 

are allowed when the risks are not too high for a project and reducing the time to market is desired. 

In the company POS design process, during strategy and ideation, limited communication is done 

between the service and product domain. Service domain focus during concept and detailed 

development gradually increases as the product becomes more defined. During implementation, a 

complete solution consisting of service and a product is launched. Post-launch has a technical focus in 

the company, and improvements or changes are rarely done for services. At the end of life, both the 

product and service are gradually reduced until fully stopping all service and product activities. An 

overview of the Company A POS design process has been visualized in Figure 4. 

 

Figure 4 Overview of the company's product-oriented service design process. 

Strategy and Ideation 

When comparing the theoretical and Company A POS design process steps, there are some minor 

differences in the strategy and ideation steps. The company in general has focused on selling products 

for customers with additional services and has preferred to transfer ownership of the product to the 

customers. This is reflected in the company POS design process, as there is a clear difference in the 

amount of focus put on these two domains. In the strategy step during situation analysis, the emphasis 

is put on discovering new technologies and competing products and it is less common for Company A 

to discover new ways of servicing solutions.  

Both strategy and ideation steps in Company A do have service and product domain activities, though 

the product domain activities are more explicitly shown in Company A design process. The literature 

clearly shows that service and product domains have interactions through these two process steps, 

however, in the company no explicit interactions have been visualized. The company is at the moment 

working on visualizing their service domain activities in their process, however, there are no explicit 
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activities for aligning the product and service domains in these two steps. The company sees this as 

an issue because at later development steps misalignments sometimes occur between the service and 

the product domains that could have been avoided if the alignment was done in the ideation or 

strategy phase. When comparing POS design processes in theory and in Company A, a difference in 

the ideation phase was found. The company sometimes collects customer feedback for the initial 

ideas, while in theory this is not mentioned. 

Table 15 Findings from data analysis: Strategy and Ideation 

Findings Quotes 
Emphasis in 
Strategy is 
on 
technology 

'…The innovation team…are primarily focusing on uhh lets say, investigating how much the 
technical risk is…and if the idea is technically feasible… something that we still miss is that at 
some point brining an innovation to the development also means that the organization uhh 
has to become ready to absorb the innovation in the organization and that’s still…an open 
topic…’ (I-5) 

Strategy ’the decisions we make there [ strategic decision making] … we for example discuss a new 
feature or … one of our products that has to be faster... Uhm, from the CC [customer center] 
representatives we get information ‘ok, it needs to be this fast to be able to [be] competitive 
in our region…’ and umm based on that ‘ok then we [Commerical Solution Managers] think 
we can…sell this many instances of that specific product’. That is also related to the long -term 
plan that you can see here [ displaying the process] in the five year target... so the outcome of 
the flightplan team decision is directly linked to the long-term plan for example.’ (I-1) 

Ideation ‘(1) Collect ideas gained from different sources and create onepagers. (2) Assess ideas 
(onepagers) and select ideas for further exploring… Assessment done based on criteria. (3) 
Explore the new solution idea to determine added value for customers, business value for 
Company A, and technical feasibility. (4) Select most attractive ideas…and plan and budget 
the new development project.’(Doc.2) 

 

Concept development 

Company A groups concept development and detailed development together as ‘development’ in 

which there are six phases. The first two of these phases can be categorised into Concept development 

step in literature, and the next four to Detailed development step in literature. In the concept 

development step, there are activities present in the company that are not explicitly mentioned in the 

literature. These are related to developing a marketing plan, a roll-out plan, and making a sales 

forecast. These are not mentioned in the existing literature.  On the other hand, the company does all 

the product concept development activities that have been covered in literature, starting from 

forming a project team, formulation of requirements, creating product concepts, developing and 

validating them, testing the concepts, and in the end making a final product concept. The company 

creates user requirements that include requirements from the technical side, the supply chain side, 

and the service side.  

After requirement formulating, the literature on POS design processes has more focus on service 

concept development than the company does. In Company A, once the user requirements have been 

done, the service side waits until a product prototype has been developed before contributing to the 

design process. Currently, the company has a generic service matrix that they apply for the majority 

of their solutions, which is done once a product is in detailed development or at the prototype stage. 

During concept development, the company does not develop service concepts, unless it is an 

exceptional project. This can also be seen in their design process where there currently are no 

activities specifically for service concept development. Also, there are no process activities specifically 

for integrating the product and service domains at this step. Overall, the company is heavily focused 

on the product domain during the concept development, leaving little attention for services. 
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Sometimes, there are more exceptional projects that involve the service domain more intensely from 

the start. But, usually, the service domain gets gradually more involved in the process as the product 

becomes more defined in the detailed development step.  

Once the concept development step has been started, the company allows overlapping of the concept 

development, the detailed development, and the implementation steps. Risk assessments are done 

per project to assess if overlapping can be allowed. 

Table 16 Findings from data analysis: Concept development 

Findings Quotes 
Development of 
marketing plan 

'We also create a marketing plan…and a roll out plans because we don’t want to go, to a, 
uhmm, lets say, globally to all markets at one go… But we want to do it in a phased 
way…This roll-out plan also defines when I need to train what sales department in the 
world.'  (I-1) 

User 
requirements 
creation 

‘First we create URS [user requirements]… I create the URS that includes all the 
requirements from uhm technology, service, sales, uhh from supply chain, all the 
requirements we have for this product will end up in user requirements …definitely more 
than [just] technical [requirements].' (I-1) 

Lacking 
integration of 
product and 
service domains 

‘…we also deliver service  requirements  but to my opinion service requirement should be 
linked to the service [matrix]  and how you develop service… that’s kinda weird because 
the link is too late not explicit enough certainly if you develop market yeah there is part of 
an estimation on the business case being done for service in that, but that is not coupled 
to a service [matrix]  or it is not coupled to ,uhm, to a market vision on what the product 
needs and [what it] should achieve related to products.'(I-4) 
’The root cause is that the link between service [matrix],  what kind of things would we like 
to sell,  and product development is not explicit enough.  so what I see is that we develop 
uhm during  development we do a lot of things uh we train service desk, We defined the 
spare parts, uhm we make a training plan  for maintenance groups, so we do a lot of 
things.  but uhm  the link between what we do and the [service matrix] should become 
much more explicit and then you can say ‘ok we do not develop this in this product it has 
this kind of consequences for the service [matrix] or other way around’.’ (I-4) 

 

Detailed development 

In detailed development, all the product development steps mentioned in the literature are found in 

the company POS design process. The Company A design process includes risk assessment for the 

product and the service which is followed by the creation of product specifications, detailed product 

design, creation of product components, and development of a complete prototype. Before the 

complete prototype is made, the company validates all the product components and does a risk 

assessment. This is a process activity that literature does not mention. After this validation, the 

product is manufactured. In literature, manufacturing typically occurs after prototype testing but in 

practice manufacturing by the future supplier is required for building the prototype. In the company, 

before a supplier contract is made, finalization and an approval process are done. In literature, there 

are no explicit mentions for a final supplier check. Once a complete prototype is done in Company A, 

it is tested at a customer with a service contract. The product is improved based on customer feedback 

and the final product is created. The product is ready for the implementation step. 

Regarding service development, the link in the literature between the service and product domain is 

described to be stronger than found in Company A, and the service design process steps are more well 

defined in the literature. For service specifications, the company checks what service blocks from the 

service matrix can be applied to the product. Sometimes not all service blocks can be applied to the 

products due to technical limitations. In literature, the services can impact the product in development 
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and vice versa, but in the company, this is mostly a unidirectional impact where the services adjust to 

the product. It could be argued that this is also the stage where the service concept is made, though 

there is no formal process in place. As there are no formal alignment activities in the POS design 

process, the company feels at times the communication between service and product domains is 

lacking, occasionally leading to miscommunication on what services can and cannot be provided with 

a product. In Company A after the service blocks have been selected, support lines, service contract 

costs, service documentation, and sales training are set up. At this stage, the service has been 

developed in detail, and the company will test it with the product prototype at the customer. 

Depending on the customer, less or more service blocks are provided. The company most often offers 

support and maintenance services, and least often consultancy and financing services. While product 

prototype testing has detailed activities in the company design process, none are provided for service 

testing. In literature, both product and service domains have similar activities for preparing and 

executing testing. Based on customer feedback the company receives, some limited changes can be 

made to the services, however, the services must comply with the service blocks in the service matrix. 

Then, the service is ready for the implementation step. 

Table 17 Findings from data analysis: Detailed development 

Findings Quotes 
After pilot product 
testing 

‘During this phase [final steps of development], development is focused on fixing 
all the stuff that we found in the pilot project and making sure we finalize product 
so we can bring it to the market...’(I-4) 

Parallel development 
of service and product 
and customer 
involvement 

When asked are service and product developed together, and are customers 
involved in the process of Company A :’No, not a lot. Its uh usually the 
development is quite mechanical[ly] oriented and uh customers are not a lot 
involved, no no.'(I-2) 

Lacking 
communication 
between service and 
product domain 

‘…so when we develop a new product we do the check ‘ok what kind of service 
[matrix] or elements from the [matrix] uhm  are relevant for this product’ uhm  or 
in the other way around maybe a product cannot deliver a part of the service 
[matrix] so then we cannot do it . But there is no way of  uhm  bringing this to the 
organisation so in fact uhm  the outcome of this exercise [isn't recorded] there is 
no real escalation mode, or discussion platform, or a kind of product database 
where we describe what product can deliver what.’(I-4)  
 
‘it is not that we do a product development and after that look how to service it. It 
is more or less already a parallel process [service and product development] but uh 
I think it is not that interactive as we would need it to be if we are going  to also 
develop services together with products [like ROS]'. (I-5) 

 

Implementation 

All the implementation activities mentioned in the literature are found in the company POS design 

process. The company does an internal launch preparation where the logistics, human resources, 

infrastructure, and required resources are planned. Then, the launch campaign starts, and all the 

prepared plans are executed, such as launch campaigns, sales training, and solution deliveries. When 

the solution is launched, the company disbands the project team, and a product team takes over to 

monitor the lifecycle of the solution and ensures it remains competitive in the market. 

After the launch, the company has a separate design process covering activities starting from selling 

and ending in commissioning the solution at a customer. This process covers the contract signing, 

details of the deal, supply of products and their installation, and final check on the sold system. 
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Table 18 Findings from data analysis: Implementation 

Findings Quotes 
Implementation ‘…then everyone is trained and then we really execute this [product]. So then we say, ok, 

uhh let’s launch an online campaign uhm and then in the end you start keeping track on 
how many leads are coming in and [??] going to uh be able to deliver all the business 
case[s] and then you actually execute the plans you created in in the previous 
[development step].’ (I-1) 
 
Steps in selling and implementing a total solution for a customer 
‘… so after selling the system, the project goes through all these phases. So first in 
Define…is really describing what the system will do in big lines and Detailing is basically 
going to the details…so these guys end up with lists with parts to order…And then you go 
to the Supply phase. So then you have this list of components you need and you send it to 
the supply department and they are going to fabricate the  stuff and send it to the customer 
site and all the software engineers will supply the software... Then you have the install 
phase, so all the stuff that was sent to the customer site will be installed by the installation 
group. And then if everything is physically installed then all the commission engineers [in 
Commission phase] so typically the software guys  they can come to site and  really yea 
commission the system...see if it works, fine tune it…at some point all those guys say ‘ok 
I’m done’ and then you test the whole system [Test phase] and you help the  customer in 
ramping up their operations.'(I-21) 

End of project 
team 

‘…so the project team is terminated and we have a handover to the product team ‘hey 
guys, the product is now uh on the shelf… sales can sell it, engineers can engineer it, and 
service can service it. And now monitor the lifecycle and make sure it stays competitive’’ 
(I-1) 

 

Post-launch 

In the company process, all the post-launch activities from the literature can be identified. The 

company does customer support, such as collecting customer feedback and identifying issues at the 

customers.  However, the company feels it is lacking to collect customer feedback regarding how well 

their products or solutions are addressing customer needs. Currently, the feedback collected is 

focused mostly on hardware problems, software problems, and technical challenges. In the company 

POS design process, the monitoring and reviewing solution performance is done more reactively than 

proactively. The company does corrective and preventive maintenance where the company typically 

reacts to technical issues that arise at customers, and less often they are capable of doing proactive 

monitoring, e.g. predictive maintenance. The market response is continuously monitored in the 

company. The sales department informs the product team on how the product is selling. If the sales 

are not reaching their targets, the product team will decide if the product should be updated, 

redeveloped, or phased out. If an update or redesign is selected, a new product development process 

is started. The update or redesign follows the product domain steps in concept development, detailed 

development, and implementation. The service is typically not changed, as updates and redesigns are 

made on the technical components. Continuous improvement is done mostly on hardware and 

software. These are typically product-related, such as performance improvements or safety 

improvements. Continuous improvement is typically initiated when customers inform about issues or 

when the sales are not reaching their targets 

Table 19 Findings from data analysis: Post-launch 

Findings Quotes 
Post-launch 
activities 

’So, so after the launch you end up … in monitor lifecycle and assess tickets. That’s where 
we identify issues with the product, maybe we find out somethings are missing or wrong. 
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That could mean we need to start a new development so we need to create a new project 
team to do this development.’ (I-1) 
’...when we do not sell a product as much as we hoped we would sell it, then we will get 
messages from our sales colleagues ‘hey our product is not competitive anymore’ we need 
either uhh create an update, so we start developing again, or we need to phase it out as 
there is no need for it anymore ...’ (I-1) 
'With the customer needs yeah we do get customer feedback that is mostly on the 
commercial side'. (I-4) 

Improvements What kinds of improvements are done on products in the company? Are they done in a 
proactive or in a reactive way? 
'Mostly about technical and software improvements so it is about, uhh, for example a 
specific part that, that breaks down too often… So it is mostly related to uhm to improving 
the UPS time of a product, performance-related, in the end Maintenance enhancement 
doing things easier…. it can be small updates...it can even be safety issues… ' (I-4) 

 

End of life 

In the company design process, all the end of life activities from the literature can be identified. The 

end of life activities in the company design process are more extensive than what is found in literature 

because the literature has very limited descriptions of these activities. In the literature, two options 

are provided when a solution reaches the end of life. Either decision is made to end development and 

retract from the market or a decision is made to start a new development process where a complete 

or partial redesign of the solution is made. However, in practice, this is not as black and white. In the 

company, there are three steps that gradually reduce production and service support for the 

customers. The first step is to stop providing new systems for customers, followed by removing the 

option to modify the existing systems, and lastly fully stopping all service and technical support 

activities. At this stage, in principle, the products are no longer sold. Also, the company has no explicit 

activities for recycling products, making this a difference to the literature.  

Table 20 Findings from data analysis: End of life 

Findings Quotes 
End of Life 
decisions 

’When we decide to phase out a product because we are no longer selling this or uhh there is 
already a new version of the product then we of course need to tell sales ‘stop selling this 
product’. Then I am responsible that sales is uh informed and we change of in our [software 
name] pricing tool we use that we change of course… we need to make sure the product is no 
longer in the catalogue. So that’s a change we need to make, we need to update this tool. Uhm, 
then we roll our the market and most of the time this is umm done via sales managers. Then we 
say ‘hey this product is installed at all these customers at ours, please inform them that we will 
phase out this product’ … From service perspective we of course need to inform our customers 
uhmm we can no longer ..within five years we are no longer able to sell spare parts for this 
product for example.’ (I-1) 

 

Table 21 Answers to Empirical research questions 

Does a product-oriented 
service design process 
exist in an organization? 
ERQ 1 

A product-oriented service design process does exist in Company A. All design 
process steps from the literature were identified in the company design 
process. These are strategy, ideation, concept development, detailed 
development, implementation, post-launch, and end of life. 

In what order are the 
product-oriented service 
design process steps 
executed in an 
organization? ERQ 2 

In the same order as found in the literature. The order is: strategy, ideation, 
concept development, detailed development, implementation, post-launch, 
and end of life. The company allows process steps to overlap once the concept 
development starts. Hence, concept development, detailed development, and 
sometimes even implementation steps can overlap. 
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Why should some design 
process steps be executed 
simultaneously in an 
organization? ERQ 3 

These overlaps are allowed when the risks are not too high for a project and 
reducing the time to market is desired. 

How does the product-
oriented service design 
process presented in 
theory differ from the 
product-oriented service 
design process in an 
organization? ERQ 4 

Ideation: Company has no formal design process for service ideation. In the 
company, initial ideas can be reviewed with customers also with POS solutions. 
 
Concept development: Company has a generic service matrix that they apply to 
all mechanical solutions, so they do not usually develop service concepts. The 
application of the service matrix is done once a product is in detailed 
development or at the prototype stage.  In the company, there are no process 
activities specifically for integrating the product and service domains. Company 
A is heavily focused on the product domain during the concept development 
and has little attention to services. The company does activities that are not in 
literature. These are related to developing a marketing plan, a roll-out plan, and 
making a sales forecast. 
 
Detailed development: In the company, they have limited service specifications 
and they do a cross-check on what options from the service matrix can be 
applied to a product. The company does a more extensive check than just 
product requirements, they also validate the components if they are feasible 
before a complete prototype is made. The company POS design process has is 
no explicit activities for testing or preparing testing of service, only for products. 
The theory does not mention doing a risk assessment before prototype testing, 
but the company does this. 
 
End of life: Company has a gradual end of life process, where steps are taken 
that slowly reduce the production and service activities. 

 

6.1.2 Result-oriented service design process 

The ROS design process follows the same product domain steps as Company A’s POS design process. 

The ROS design process has added the necessary service domain steps that the team needed for 

developing their ROS solutions. In this section, the paper will cover these additional service domain 

steps and will not cover the product domain steps as they have remained the same for both POS and 

ROS design processes. 

A ROS design process was needed in Company A because the end goal of the ROS solutions differs a 

lot from the end goal of the POS solutions. With the ROS solutions, the customers pay for an agreed 

result. This motivates the company to ensure post-launch activities can deliver the promised result at 

all times, and to reduce operational costs to maximise profits. Also, more customer involvement is 

needed throughout the design process to discover what kind of services are truly desired and what 

results the services should provide. By knowing these, the company gains a competitive edge over 

similar solutions offered in the market. The ROS project team discovered that the existing service 

matrix used by the company was not suitable for offering all the services that the ROS project desired 

to provide. This meant a new service model had to be created, and for that new design process 

activities were needed. In ROS solutions, Company A keeps the ownership of the products, meaning a 

process must be in place for handling the products once a contract ends. The products are designed 

to be easily reused or recycled, meaning these circular economy activities need to be present in the 

ROS design process. A circular economy is defined as “an industrial economy that is restorative or 

regenerative by intention and design” (EMF, 2013, p.14). 



37 
 

Table 22 Findings from data analysis 

Findings Quotes 
The competitive edge of 
ROS solutions 

‘I think it can really bring competitive edge…yea if you really offer this you get a 
lot of unique selling points especially for uh ye certain segments like… It is 
especially popular in e-commerce, fashion. Traditionally those companies uh they 
don’t have a lot of money to invest, they usually have short term contract with 
their customers..1 year or 3 years, uh they usually have to implement a system 
really fast, so they don’t have two years to implement all fixed equipment. So for 
the [] market this [ROS offerings] is very interesting.’ (I-2) 

ROS business models 
Incentivize company to 
do post-launch activities  

‘‘Business models to achieve strategic objectives [of Company A]: Service/ 
performance based business models…Incentivizes the company to continuously 
improve our solution and solutions portfolio (and thereby remaining global 
market leader)’ (Doc.1) 
 

 

In the ROS project, during strategy and ideation, the solutions are considered as a bundle of services 

and products which are created together. During the concept and detailed development, frequent 

communication is done between the service and product domain to align these domains and provide 

a solution where the service and product complement each other. During implementation, a complete 

solution consisting of service and a product is launched. Post-launch focuses on fixing technical issues 

and checking if customer needs are fulfilled. Improvements and changes are done for both product 

and service domains to ensure the promised results can be provided. At the end of life, both the 

product and service are gradually reduced until fully stopping all service and product activities. In case 

a contract ends, the products are reused for the next customer whenever possible. An overview of the 

ROS design process of the company has been visualized in Figure 5. 

 

Figure 5 Overview of the company's result-oriented service design process 

Strategy and Ideation 

When comparing the theoretical and company ROS design process steps, all the activities found in the 

literature on strategy and ideation are identified in the company ROS design process. In the strategy 

phase, both domains are considered together to find the best ROS direction. In strategy during 

situation analysis, the focus is put on what kinds of technological products are discovered as well as 

what kinds of services exist that could be used for existing or new products.  

During ideation, the ROS project team considers both what kinds of products and services could be 

used to deliver the best result. ROS project team does in-depth interviews with customers and experts 

to discover customer needs and values. These are transformed into ideas that are then discussed with 
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potential customers to gain feedback. All the ideas consist of a service and product combination. Also, 

once ideas have been prioritized, these selected ideas are also evaluated with customers to see which 

of these ideas is the best. At this stage, the customers are also informed on what value they would 

gain from the ROS solution ideas. Customers are heavily involved in the ideation phase because the 

business model is built upon delivering results for customers. Hence, discovering exactly what kind of 

results customers want is crucial for the success of the ROS solution. 

Table 23 Findings from data analysis: Strategy and Ideation 

Findings Quotes 
Market analysis 
for ROS solution 

‘We analysed the market. So what are the different stakeholders. So you have, so our 
customer is an airport and the customer of our customer is the airline and even let’s say 
the passenger… so we really drew the total ecosystem of organisations that play a role 
in uh the airports... We did this [ecosystem analysis] to understand the market.’ (I-13) 

Business 
exploration and 
business model 
component 
validation 

‘So the end result of this business exploration is uh a profile about how your, what the 
pains and the gains are and profile about your possible solution to be a ‘present’ to the 
customer. But we ended up…with a lot of assumptions.’ (I-13) 
‘ … We validated with the interviews  the pains and the gains as well as  how well the 
value proposition resonates with them[=customers]…In some of the sessions we 
validated  the pains  and the gains and at the same time the pain relievers and the  gain 
creators of our draft solution, our draft proposition.’ (I-13) 

Service and 
Product domain 
validation 
together 

‘We didn’t focus on the validation of the technical product and uh …we validated the full 
picture including …what ended up in the business model…. Also in the end a value 
proposition [was made] which is also more inclusive so to say or a broader view. So you 
have the finance part of the solution...you have the  data insights part of the solution… 
you have a continuous improvement of the solution based on data...that [=those] are 
parts of the proposition that in a normal setting within [company] would not be yea 
discovered in the early phase of business exploration because we [with POS solutions] 
would normally just look at  uhm ‘with this product can we achieve the capacity  that the 
customer is asking’. So we would be more narrow in our scope of exploration.’(I-13) 

 

Concept development 

In the concept development step, there are activities done in the ROS project team that are not 

explicitly mentioned in the literature. These activities are related to developing a marketing plan, a 

roll-out plan, and making a sales forecast. These are also in the company POS design process. The 

company’s product domain activities in the ROS design process are the same as in the POS design 

process.  

The service domain activities in the company ROS design process are identified also in the literature. 

Firstly, the service requirements were identified for the ROS project and these were aligned with the 

product requirements. This was followed by developing service concepts together with experts in the 

service field, as the company has little prior experience with ROS solutions. The service concepts that 

the ROS project team created were communicated to the product concept development to ensure 

proper alignment between the two domains. Then, the service and product concepts were validated 

together with key customers. After validation, a few variations of the service concepts were selected 

for the detailed development step.  

As with the company POS design process, once the concept development step has been started, the 

company allows overlapping of the concept development, the detailed development, and the 

implementation steps. Individual risk assessments are done per project to assess if overlapping can be 

allowed. 



39 
 

Table 24 Findings from data analysis: Concept development 

Findings Quotes 
User 
requirements 
include service 
domain 

'…We also bring in  requirements from a service point of view into the product design or 
requirements documentation so in the  URS [user requirements] so that’s the highest 
requirements document that we  have for  [ROS solution] there are requirements for 
service…So in that sense it has been done in uh parallel but with interactions.'(I-20) 

Service model 
development 

'As a starting point  uh we did a  number of interviews with customers to.. review the high 
level  service model, identify their [=customers] priorities, their needs etc…What we did 
then was that we  talked with a number of  service experts or  service model experts with 
companies with, well, comparable experience… we had a  uh two or three sessions with 
their experts to identify what would be the [service model] options. We came to I think 
seven or eight different kinds of service model options…Based on those [options] we made 
a first selection which we then started reviewing with customers again. (I-14) 

 

Detailed development 

In detailed development, all the product development steps mentioned in the literature are found in 

the company ROS design process. These activities are identical to the company POS design process. 

Regarding service development, all the service development steps mentioned in the literature are 

found in the company ROS design process. Also, there are additional service activities done by the ROS 

project team that have not been mentioned in the literature. Firstly, the service model concepts are 

evaluated together with customers and experts. At this stage, the service concepts are iterated, and 

one concept is at the end selected. These activities have not been mentioned in the literature. Then, 

design specifications for the service concept are done and they are aligned with the product 

specifications. In the ROS project team, service components are created that together will form the 

complete service model. In literature, it is said at this stage the complete service model is created 

instead of components.  Before the complete service model is made in the ROS project team, they 

validate all these components and do a risk assessment. This is a process activity that literature does 

not mention. The ROS project team does this as it is easier to change service components than a 

complete service model, and the company wants to mitigate risks. The complete service model 

specifies what kinds of services can be provided, how often they would be provided, what kind of 

payment model would be used, and what kind of pricing is given for customers. This activity is done 

with the product domain to align the service model with the product prototype. Here, implementation 

and servicing plans are made along with a continuous improvement plan. When this is done, the ROS 

project team has guidelines and checklists for follow-up services, has identified required service 

competencies, know what staff training is required, and has defined (in)tangible service properties.  

Afterward, the service is prepared to be tested with a key customer together with the product 

prototype, after which both are tested at the customer. Both the service and product prototype 

testing have detailed and similar activities in the company ROS design process. Based on customer 

feedback, the service model or product can be changed. If changes are made to the product or service 

side, they need to be aligned with each other to ensure the total solution remains realizable. This leads 

to a feasible ROS solution that meets customer needs. Now, the service and product are ready for the 

implementation step. 

Table 25 Findings from data analysis: Detailed development 

Findings Quotes 
Detailed 
development  

'The product [for POS and ROS] is the same, it does not change. It is just that you add in part 
of your product you add the service…this [service] is not so related to your product…you can 
productize [=create products] all our [ROS products] in the same way.'(I-15)  Interviewer:’ so 
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you could say that the product components of your solution is pretty much done in the same 
development steps regardless what kind of end solution [POS or ROS] is made?’ I-15:' yes, 
exactly. The only difference is that if you haven’t developed a service model, you have to 
develop a service model.' (I-15) 

 

Implementation 

All the implementation activities mentioned in the literature are found in the company ROS design 

process. The implementation step is identical to the company POS design process. 

Post-launch 

The ROS design process splits the post-launch into two streams, one focusing on activities on a 

customer site level, and the other one focusing on activities on a product level. The customer site level 

is more specific and taps on activities for a specific customer, while the product level taps on activities 

of a specific product, hence impacting all existing and future customers who use the product. 

In post-launch, all the activities in the literature were identified. In addition, the ROS project’s activities 

are more detailed than what the literature has described. The company ROS design process includes 

all the process activities that were mentioned in the company POS design process. In addition to these, 

the ROS design process has additional post-launch activities. This is due to the business model and 

how the profit is created once the solution has been implemented at a customer. Hence, the success 

of the solution depends heavily on how the company performs its post-launch activities. 

The ROS project team has placed additional focus on gaining customer feedback on how the ROS 

solutions fulfil the customer needs and the promised results. Additional activities are done to support 

and manage customers. Based on customer feedback, new requirements may arise, and the ROS 

project team can discuss making system changes such as changing the system design and updating 

customer contracts to fulfil these requirements.  

In performance monitoring, as the profit relies on providing the customer a promised result, the 

monitoring and reviewing solution performance is done proactively. Here, the emphasis has been 

placed on preventive maintenance and operations. The ROS solutions have extensive software that 

can detect when a product component is close to wearing down, and preventive maintenance can be 

done to the components that need it the most. This minimizes breakdowns and hence minimizes 

disruptions in delivering the agreed results. Operations are done to monitor the ROS solution and 

optimize the efficiency of the solution. The more optimal the solution can become, the more profit 

the company can make. The solutions have been designed to be easily optimized and enhanced in 

performance, such as a rolling software update without unnecessary user interactions. 

Based on the market response, changes might be required for the solution. Here, the ROS project 

team has put additional emphasis on identifying solution improvement opportunities. This design 

process has expanded this scope from only doing technical updates or redesigns to also changing or 

developing customer contracts. Continuous improvement is done for products and services, such as 

process optimization, performance assessments, asset management, and technical system 

improvements. The design process has activities that constantly monitor and identify how the product 

and the service could be improved. Continuous improvement is done either when customers inform 

about issues, when the sales are not reaching their targets, or when the company identifies 

improvement opportunities.  
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Table 26 Findings from data analysis: Post-launch 

Findings Quotes 
Added Post-
launch 
activities in 
the ROS 
project  

I-19. Showing Post-launch activities that were added for ROS solutions, as they did not exist 
in the company POS design process: 'it is basically a functional overview for uh the delivery of 
[ROS solution]... So if you look at basically at our sites we have a number of key activities. We 
have the operations and the maintenance of the system but that’s really on site level...then 
there is incidence support … then there is  system changes, so it could be that during the 
lifetime of the system you need to update it so you need to design these changes , update the 
contracts and implement them. And there is uh  partially maintenance management it is more 
of a generic cross-site activity where we basically review how we maintain the systems and 
how we can improve that, do that smarter and decrease cost[s]… Leading to the final block 
and I think that’s the key…is that on cross-sites we will look at process optimization uh, report 
on performance, improve operational procedures, manage the assets that is deciding when to 
replace them and to maintain them but also technical system improvement identification 
…development of new functionality and the improvement of serviceability...This is something 
I have made specifically for [ROS project] because we basically say we need a, we have a 
completely different concept where we are responsible for  uh total system for a longer period.’  
(I-19) 
 

 

End of life 

In the company ROS design process, all the end of life activities from ROS literature can be identified. 

Again, all the company activities in the POS design process are present in the company ROS design 

process. However, there are new activities that focus on the circular economy. These are recycling 

products for future customers or other company solutions. These activities make Company A more 

sustainable, which is a goal the company is striving for. 

In the ROS design process, additional activities have been made when a contract ends. As in literature, 

the system is recovered from the customer and prepared to be used for the next customer. Before 

sending the system to a new customer, the company checks the condition of the products and 

refurbishes the worn-off product component. Sometimes, only specific parts of a product can be 

salvaged, and when this occurs the parts are sent to supply storage. If a product is beyond refurbishing, 

it is recycled to raw materials. When a solution reaches its end of life, these recycling activities are 

also done. 

Table 27 Findings from data analysis: End of life 

Findings Quotes 
Circular 
economy for 
ROS project 

To drive the transition to a circular economy, we[ROS project] are adopting innovative 
business models and maximising the lifetime of our products and solutions… Sharing assets: 
reusing vehicles…. Upgrade is king: Asset and software upgrades…Service and refurbishment: 
longer lifetime… Lean concepting: high asset utilisation…’(Doc.11) 

 

Table 28 Answers to empirical research questions 

Does a result-oriented service 
design process exist in an 
organization? ERQ 5 

A result-oriented service design process does exist in the organization. All 
design process steps from the literature were identified in the company 
design process. These are strategy, ideation, concept development, detailed 
development, implementation, post-launch, and end of life. 

In what order are the result-
oriented service design 

In the same order as found in the literature. The order is strategy, ideation, 
concept development, detailed development, implementation, post-
launch, and end of life. The company allows process steps to overlap once 
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process steps executed in an 
organization? ERQ 6 

the concept development starts. Hence, concept development, detailed 
development, and sometimes even implementation steps can overlap. 

Why should some design 
process steps be executed 
simultaneously in an 
organization? ERQ 7 

These overlaps are allowed when the risks are not too high for the project 
and reducing the time to market is desired. 

How does the result-oriented 
service design process 
presented in theory differ 
from the product-oriented 
service design process in an 
organization? ERQ 8 

Concept development: Company does activities that are not in literature. 
These are related to developing a marketing plan, a roll-out plan, and 
making a sales forecast.  
 
Detailed development: The company does a more extensive check than just 
product and service requirements, they also validate their components if 
they are feasible before a complete prototype and service is made. The 
theory does not mention doing a risk assessment before prototype testing, 
but the company does this. 
 
Post-launch: Company has added activities with detailed descriptions, while 
literature mentions these activities at a generic level. The company provides 
more concrete examples of what all activities can be done in post-launch.  

 

6.2 DIFFERENCES AND SIMILARITIES BETWEEN PRODUCT- AND RESULT-ORIENTED DESIGN 

PROCESSES IN A COMPANY 
There are similarities and differences between the company’s two processes. These were discovered 

during some of the interviews (see section 4.3.2.3) where comparisons were made between the POS 

and ROS design process step activities. The ROS design process on the product domain is nearly 

identical to the POS design process. This is because the company ROS design process follows the 

company POS design process in the product domain as closely as possible. Major differences between 

the two design processes are in the service domain and the frequency of interactions between the 

product and service domain. These differences between the POS and ROS design processes are 

present in all steps except in the implementation step. All differences are summarized in Table 29. The 

POS and ROS design processes differ from each other because they address different customer needs 

and the solutions have different end goals.  

'In principle we {ROS project team] are trying to follow the majority of this [POS design] process to basically uh 

embed it in our [??] organization and we only deviate from that when needed.'(I-18) 

In strategy, the company has a different mindset when developing POS and ROS solutions. Here, the 

POS focus is on discovering new technological innovations and products, with unequal attention on 

services. This is because the company earns its profit from selling its POS products to the customers. 

The ROS focus is on discovering new technologies and service innovations, hence giving equal focus 

on both domains.  This is because here the company earns its profit once the ROS solution is being 

used at a customer.  When a POS solution is developed, the focus is on selling products and 

transferring ownership to customers. When a ROS solution is developed, the focus is on selling results 

while retaining ownership of the products. With POS solutions, the company transfers responsibility 

of providing the wanted outcome to the customer, and the customer uses the company solution as a 

mean to reach their outcome goals. With ROS solutions, the company wants to keep the ownership 

to control and adjust the solution based on customer feedback in post-launch and end of life activities. 

Here, the customer pays directly to reach their goal. 
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Table 29 Differences between the company's product- and result-oriented service design processes 

 Differences in POS design process Differences in ROS design process 

Strategy • Profit gained once the solution is sold to a customer 

• Focus on selling products and ownership 

• Discovery of new technological innovations/products 

• Profit is gained once the solution is in use at a customer 

• Focus on selling result while keeping ownership 

• Discovery of new technological innovations/products and services for them 

Ideation  • No explicit process activities for service ideation 

• Limited alignment between service and product domain 

• Explicit process activities for service ideation 

• Alignment activities between service and product domain 

Concept 
development 

• More focus on product development, service development 
gradually more involved 

• No explicit alignment activities between service and product 
domains 

• Explicit process activities for services 

• A specific service developed for a specific product 

• Service and product domain are equally involved in the development 

Detailed 
development 

• Service matrix blocks selected and applied for product 

• No explicit process activities for services, except services directly 
connected to the product (e.g. maintenance, support) 

• Services adapt to product (unidirectional changes) 

• No explicit service testing activities 

• Limited changes for service after prototype feedback 

• Strong alignment between service and product development 

• Services and product developed to fit each other (bidirectional changes) 

• Service and product development activities are very similar. 

• Changes can be made in the same degree to product and services after 
prototype/service feedback. 

Implemen- 
tation 

• No differences • No differences 

Post-launch • Feedback focused on hardware, software, and technical challenges 

• Reactive improvements/maintenance more often than proactive 

• Focus on changing, updating, and redesigning products, not 
services 

• Continuous improvements focus on products and mainly initiated 
by customer issues 

• Explicit maintenance and improvement activities in the process are 
in the product level 

• Feedback focused on hardware, software, technical challenges, as well as on 
customer needs and result satisfaction 

• Proactive improvements/ maintenance more often than reactive. 

• Focus on changing, updating, and redesigning products and services 

• Continuous improvements focus on products and services.  Initiated by 
customer issues and company initiatives 

• Explicit maintenance and improvement activities in the process are in the 
product level and at a customer site level 

End of Life • No explicit recycling activities 

• Customers do not return systems after the end of life for the 
company 

• Explicit recycling activities 

• Company retrieves back systems after customer contracts end 
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In ideation, the ROS design process has more focus on service ideation than the POS design process 

does. The POS design process does not have activities explicitly for service ideation. Meanwhile, the 

ROS design process has detailed activities for both product and service ideation. The POS design 

process has extensive activities for product ideation, but the alignment between the service and the 

product domain is limited, and there are no alignment activities present in the design process. The 

ROS design process has extensive processes for service and product ideation and has alignment 

activities between the two domains.   

‘We [ROS project team] didn’t focus on the validation of the technical product and uh …we validated the full 

picture including …what ended up in the business model…. Also in the end a value proposition [was made]  which 

is also more inclusive so to say or a broader  view’(I-13) 

In concept development, the POS design process has less explicit activities for services than the ROS 

design process. In the POS design process, the more developed a product becomes, the more active 

the service domain becomes. During concept development, the POS design process does not have 

explicit service activities, and there is no alignment done between the service and the product 

domains. On the other hand, in the ROS design process, there are clear service concept development 

activities where a service is developed for a specific product. In this design process, both domains are 

equally involved in the concept development and they are aligned throughout the process. 

'What [ ROS project] has done is not part of the [POS] process map…what we did was that we developed an 

entirely new service [matrix]. That’s the service model. And there’s a lot of steps in that… Sort of as the service 

[matrix] is given, you just have a new [POS] product that needs to align  with the  service [matrix] whereas we 

[ROS team] develop an entirely new service [matrix].' (I-18) 

In detailed development, the POS design process has less explicit activities for services than the ROS 

design process. In POS solutions the services are adapted to fit the product, while in ROS solutions, 

changes in the product and the service can be made to improve their fit with each other. The POS 

design process only has service activities directly connected to the product, such as creating support 

lines and a maintenance plan. At this step, the service is fitted for the product by selecting service 

blocks from the matrix that the product can execute. The ROS design process allows the product to be 

adapted to better fit the service and vice versa. When the product prototype is tested, in the POS 

design process there are no explicit service testing activities, while in the ROS design process there 

are. When feedback is received from the solution in the POS design process, there is more room for 

making changes to the product than to the service. This is because only limited changes can be made 

for the services as they need to fit into the selected service blocks. On the other hand in the ROS design 

process, changes can be done in the same degree to the product and the service. 

'What happens traditionally [=POS design process step] we do preventive and corrective maintenance, that is 

now these contracts are often based on ‘we have X number of X teams with 10 people who are in your site team 

to keep your system running yea do corrective maintenance and that’s your contract’ you pay for your [??] every 

year and that’s how it work. We [ROS project] move away from this and we say uh, well you pay for this technical 

availability this system will work 99.9% of  the time and to do so we will maintain it and if we need 1 maintenance 

person or 10, that’s up to us. In principle we still do the same activity we still bring in the same guys with the 

same skills doing the same work, the only way [ it’s different] is that the type of contract changes.'(I-14) 

There were no differences in the implementation step. However, in the post-launch step, the ROS 

design process has more activities for services than the POS design process. Also, the ROS design 

process has differentiated some post-launch activities to customer site-specific activities and to 

general product-level activities. The POS post-launch feedback focuses on technical, software, and 

hardware issues or challenges. Meanwhile, the ROS post-launch feedback expands this to include an 

assessment of success in addressing customer needs and satisfaction. The ROS design process has two 
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levels of feedback, product-level feedback, and customer site level feedback. This allows ROS solutions 

to be improved in both levels, while the POS design process limits improvement activities to be done 

mainly at the product level. The POS post-launch improvements are also done in a more reactive than 

in a proactive way, mainly initiating improvements once an issue becomes known. The ROS post-

launch improvements are done more proactively with more focus on e.g. preventive maintenance. 

This is because issues that harm performance directly impact the results a ROS solution can provide. 

This can lead to reduced profits for the company as the customers pay less due to them not receiving 

the agreed result. To minimize these risks, proactive maintenance and improvements are done. 

Additionally, continuous improvement is initiated differently for POS and ROS solutions. POS solution 

improvements are typically initiated by customer problems, while ROS solution improvements are 

initiated by company initiatives and customer problems. When a POS solution update, change, or 

redesign is made, it typically is done on the product while the ROS design process expands these to be 

also done on services.  

‘How the [POS] process map is built up its not continuous it is really as ‘ok we have a new [POS] product idea, we 

do a lot of post-it sessions, we get a lot of insights, we do market analysis, then we pilot it, then we develop it 

and we bring it to the market’.  And then its gona end. And then we [POS product] gona do some maintenance 

activities but that’s more on… It is really so to keep the thing [ POS product] ‘in the air’. And with [ROS solution] 

yea it is quite different because here we have a vision… is that this becomes a continuous process. We here 

have…solutions and how to continuously get that feedback from the field and...from new opportunity 

identification… from how we are running in the field to also improve the solution….And yea if you go back to the 

[POS] process map, that’s not really in there.'(I-19) 

At the end of life process step, two main differences are found between the company’s POS and ROS 

design processes. The POS design process does not include recycling activities, while the ROS design 

process does. This is because a POS solution is sold to a customer, hence all recycling responsibilities 

of a solution are transferred to the customer. Meanwhile, the ROS solution’s ownership remains with 

the company, meaning that the company is responsible for the disposal or recycling of the solution. 

The second major difference is that the ROS design process has explicit activities for retrieving back 

the solution from a customer once a contract end. The POS design process does not have such 

activities, because the customer keeps ownership of the products even when the service side of the 

contract ends. 

What are the differences in the 
design process steps between a 
product-oriented service and a 
result-oriented service 
development in an organization? 
ERQ 9 

Major differences between the product- and result-oriented 
service design processes are in the service domain and in 
the frequency of interactions between the product and 
service domain. These differences between the POS and 
ROS design processes are present in all steps except in the 
implementation step. All differences are summarized in 
Table 29. 

What are the similarities in the 
design process steps between a 
product-oriented service and a 
result-oriented service 
development in an organization? 
ERQ 10 

All the product domain activities in all design process steps 
are extremely similar if not identical in both POS and ROS 
design processes. 

 



46 
 

6.3 HOW CAN A PRODUCT-ORIENTED SERVICE DESIGN PROCESS IN A COMPANY BE TRANSITIONED 

TO A DESIGN PROCESS SUITABLE FOR BOTH RESULT- AND PRODUCT-ORIENTED SERVICE 

SOLUTION DEVELOPMENT? 
Company A wants to expand to develop and offer ROS solutions while still developing and offering 

POS solutions, which is why the existing POS design process activities should be kept for a ‘hybrid’ 

design process. The company has expressed they do not want to change their entire design process, 

but they believe that adjustments and additional activities can be made to the existing POS design 

process to make it suitable also for ROS solutions. Making changes to a design process takes a lot of 

time and resources, and it is always challenging for employees to adapt to new design process 

activities. It can take years for Company A to fully adapt to a completely new design process.  Company 

A believes by transforming the current POS design process into a ‘hybrid’ design process, this ‘hybrid’ 

design process can be made suitable for developing both POS and ROS solutions. Making limited 

changes to the POS design process will cost Company A less time and resources, and it will be easier 

and faster for all employees to adapt to. 

The following changes could be made to the current POS design process to make it suitable for 

developing ROS solutions: (1)Make service domain properly involved early in strategy step for ROS 

solutions, (2) increase interactions between the service and the product domains to ensure both are 

aligned with each other throughout the design process, (3) increase customer involvement and have 

them involved earlier in the design process when developing ROS solutions. 

How in a company can a 
product-oriented service design 
process be PSS transitioned to a 
design process suitable for both 

result-oriented and product-
oriented service solution 

development? ERQ 11 

The POS design process can be evaluated on where it is lacking 

activities that are required for developing ROS solutions. Then, 

adjustments and new design process activities could be made 

to the POS design process to make up for the lacking activities 

required for developing ROS solutions. This leads to a ‘hybrid’ 

design process that is suitable for developing both POS and 

ROS solutions.  

 

6.4 SUMMARY 
This chapter has covered the empirical analysis, which has given some answers to the sub-research 

questions. It was discovered that the design process steps presented in the literature are found in the 

company and some differences were identified. Clear differences were found between the company’s 

POS and ROS design processes along with ideas on how the company could PSS transition its POS 

design process to a new process suitable for both POS and ROS solution development. Based on these 

findings, design requirements and principles can be formulated in the next chapter. 

 

  



47 
 

7 DESIGN PRINCIPLES AND REQUIREMENTS 

This chapter describes the creation of design principles and requirements. These are derived from sub-

research questions, which were answered in the form of empirical and literature research questions 

in chapters 5 and 6, and from problems that were identified in the empirical analysis. The chapter is 

structured as follows: The section starts by combining knowledge from theoretical review and 

empirical analysis to answer a sub-research question (SRQ), after which problems identified in the 

company are discussed. From the SRQ answers and identified problems, design principles are derived. 

After all design principles have been defined, the design requirements are derived from the empirical 

research question answers. These principles and requirements are needed for the solution design. 

Lastly, a summary is given. 

7.1 DESIGN PRINCIPLES 
In this section, the answers to sub-research questions are summarized and problems identified in the 

company regarding their ability to PSS transition are discussed. Design principles are derived from the 

answers and the identified problems. 

Design principles are grounded by research that guides the design and construction of a detailed 

solution for a specific context with a limited scope of application. These principles link the academia 

and the design domains together, which enables designing solutions with academic relevance (Keskin 

& Romme, 2020). In this research, design principles are based on sub-research questions or on 

problems that were identified in Company A. Design principles were created using the CAMO logic, 

which describes how a change can be done from an existing state into the desired state: “an actor and 

its actions (A), which trigger a particular mechanism (M) toward achieving a desired outcome (O) in a 

particular context (C).” (Keskin & Romme, 2020, p.10).  

The context for all design principles is the same, namely, a manufacturing company in a b2b logistics 

market which is currently using a POS design process and wants to PSS transition to also offer ROS 

solutions. The company currently does not have a design process that can be used for developing 

both POS and ROS solutions (C). 

7.1.1 Sub-research questions 

To answer each sub-research question (SRQ), literature research questions and empirical research 

questions were formulated. Table 6 with literature research questions and Table 13 with empirical 

research questions show how the LRQ and ERQ are linked to all sub-research questions. 

Sub-research question 1 and 2 

The first sub-research question aimed to gain knowledge on the POS and ROS design processes, 

while the second sub-research question aimed at understanding the differences and similarities 

between POS and ROS design processes presented in theory and practice: 

SRQ1: What type of design processes are required for product-oriented services and for result-

oriented services, how do they differentiate from each other, and which similarities do they have? 

SRQ2: What result-oriented and product-oriented service design processes do companies have, and 

how do these compare to the result-oriented and product-oriented service design processes in 

literature? 
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The first SRQ question was answered by the literature research question 1 -8 and the empirical 

research questions 1-3, 5-7, 9, 10. The second SRQ was answered with empirical research questions 

1-8. The theoretical review showed that there are seven steps for both POS and ROS design processes 

namely, Strategy, Ideation, Concept development, Detailed development, Implementation, Post-

launch, and End of life. (Marques et al., 2013; Moser et al., 2015). These steps are also executed in the 

given order; however, the steps are allowed to overlap and even be done simultaneously (Sakao & 

Shimomura, 2007). The differences between POS and ROS design processes start with different value 

propositions and business models. Due to this different starting point, there are differences in the POS 

and ROS design processes regarding customer involvement and in the order of starting the product 

and service development (T. A. Tran & Park, 2014). However, literature has not provided enough 

suggestions on how one design process could be done that takes these differences into account. The 

main challenge would be to develop a single design process that would allow the existence of different 

POS and ROS development activities. 

The empirical analysis showed that all the design process steps from the literature were identified in 

the company design process as well as the order of executing these steps is the same as in the 

literature. Unlike in literature, the company has specific risk assessment limits to allow overlapping 

design steps. Some major differences to literature were identified in the design process steps, such as 

in the company POS design process there are no service specific activities in Ideation and Strategy. 

Also, the service domain is quite inactive before detailed development in Company A POS design 

process, because this design process applies a service matrix instead of developing a new service for 

all products. When testing a solution in Company A, the POS design process focuses only on the 

technical side and not on the service side. However, the unofficial ROS design process had addressed 

these aspects in its design process. In addition, the ROS design process has created interactions 

between the product and service domains which are lacking in the POS design process. Moreover, the 

ROS design process in the company has additional activities in concept and detailed development that 

are not covered in the literature. These are related to marketing plans, roll-out plans, and extensive 

validations on the service and product components. It also has more extensive post-launch activities 

that are not discussed in the literature. This means the company has employees with skills in creating 

ROS design processes, and what Company A now needs to do is to create a formal design process for 

developing both POS and ROS solutions. 

Sub-research question 3 

The last sub-research question aimed at understanding how a PSS transition could be done for a POS 

design process: 

SRQ3: How a POS design process can be PSS transitioned into a design process compatible also for 

ROS solution development? 

This question was answered by the literature research question 9 and the empirical research question 

11. To make a POS design process compatible with developing ROS solutions, literature made it clear 

that some changes would be needed for the POS design process. More activities could be made that 

enable a company to take over the financing, logistics, warehousing, and documenting of the 

customer. Also, activities could be done that allows a company to take over the technical processes of 

a customer (Matthyssens & Vandenbempt, 2010). Furthermore, a POS design process does not have 

enough activities with customers to properly create ROS solutions. Including more customer 

involvement activities in the design process would help a company to create customer relationships 

where the customers depend on the company’s expertise, which in turn makes these customers want 

solutions that the company operates for the customers (Helander & Möller, 2007, 2008). 
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In the empirical analysis, it was concluded that the existing company POS design process can be clearly 

evaluated on where it is lacking activities that are essential for developing ROS solutions. The 

interviews with both POS and ROS design process experts made it apparent what these lacking 

activities are and where these activities should be added in the POS design process. Some key activities 

that the ROS project team finds necessary to be included in the POS design process are shown in Table 

33. Gladly, these required but currently missing activities and adjustments for ROS development can 

be added to the existing company POS design process. This would allow the creation of a ‘hybrid’ 

design process that is suitable for developing both POS and ROS solutions. The answer to the third 

sub-research question leads to the first design principle for creating a ‘hybrid’ design process: 

Table 30 First design principle 

1 
Embed ROS design process elements into an existing POS design process (A), so a design 
process is created that can be used for developing ROS and POS solutions (M), which results 
in the ability to PSS transition from offering only POS solutions to also offering ROS 
solutions (O). 

7.1.2 Identified problems 

In addition to finding answers to the sub-research questions, several problems were identified in 

Company A regarding their current POS and ROS design process. These are related to (1) lacking 

alignment between the service and product domain in the current POS design process, (2) lacking 

service activities in the Strategy, Innovate, and development phases in the company POS design 

process, (3) service getting involved too late in the current company POS design process, (4) service 

and product domains not done parallel enough for it to be used for ROS solutions in the current 

company POS design process, (5) there are not enough post-launch activities focusing on collecting 

customer feedback and doing circular economy in the current company POS design process, (6) The 

existing post-launch is too technically focused and does not include all key activities needed for proper 

ROS solution support, (7) there is no formal ROS design process in place in the company. (8) the ROS 

design process could have more interactions between the product and service development steps. An 

overview of these problems and interviewee quotes can be found in Table 31. More detailed quotes 

can be found in the Appendix 3: Coding table. 

The problems in the company tap into specific parts of their POS design process, and these problems 

have been already addressed by the ROS project team and most of these problems have been solved 

in the unofficial ROS design process. The problematic parts are related to the underdeveloped service 

domain, which in the company POS design process gets involved too late in the design process, does 

not have enough focus on the first steps of the design process, and is not properly aligned with the 

product domain. The current company POS design process also does not have all the necessary 

activities in post-launch that are crucial for ROS solutions. These issues have been addressed in the 

company ROS design process. However, some members of the ROS team feel that there is room to 

improve the interactions done between the service and product domains. Currently, at times the R&D 

side feels they can steer less the ROS development than the service side. The domain steps are done 

parallel, but they could interact more with each other and allow both domains to steer each other in 

a more balanced way. 

Table 31 Problems identified in the case-study company 

Company problem Interview quotes 
(1) lacking alignment between 
the service and product domain 

‘it is not that we do a product development and after that look how to service it. 
It is more or less already a parallel process [service and product development] 
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in the current company POS 
design process 

but uh I think it is not that interactive as we would need it to be if we are going  
to also develop services together with products [like ROS]'. (I-5) 

(2) lacking service activities in 
the Strategy, Innovate, and 
development phases in the 
current company POS design 
process 

'…The innovation team…are primarily focusing on uhh lets say, investigating how 
much the technical risk is…and if the idea is technically feasible… something that 
we still miss is that at some point brining an innovation to the development also 
means that the organization uhh has to become ready to absorb the innovation 
in the organization and that’s still…an open topic…’ (I-5) 

(3) service getting involved too 
late in the current company POS 
design process 

‘… we also deliver service  requirements  but to my opinion service requirement 
should be linked to the service [matrix] and how you develop service… that’s 
kinda weird because the link is too late not explicit enough certainly if you 
develop market yeah there is part of an estimation on the business case being 
done for service in that but that is not coupled to a service [matrix] or it is not 
coupled to ,uhm, to a market vision on what the product needs and [what it] 
should achieve related to products.'(I-4) 

(4) service and product domains 
not done parallel enough in the 
current company POS design 
process for it to be used for ROS 
solutions 

’The root cause is that the link between service [matrix], what kind of things 
would we like to sell, and product development is not explicit enough.  so what I 
see is that we develop uhm during  development we do a lot of things uh we 
train service desk, We defined the spare parts, uhm we make a training plan  for 
maintenance groups, so we do a lot of things.  but uhm  the link between what 
we do and the [service matrix] should become much more explicit and then you 
can say ‘ok we do not develop this in this product it has this kind of 
consequences for the service [matrix] or other way around’.’ (I-4) 

(5) there are not enough post-
launch activities focusing on 
collecting customer feedback 
and doing circular economy in 
the current company POS 
design process 

I-1: ‘After launching the product you end up of course in monitor lifecycle [ in 
maintain process]…having the feedback from one pilot is of course nice to 
improve it [=product] but after that [=launch] you still learn stuff on the new 
product so then you would definitely want some more feedback on the product 
as well.’ Interviewer: ‘so it [monitor lifecycle and assess tickets] should have a bit 
more customer feedback focus here instead of solving problems?’ I-1:’Yea 
exactly. It is really focused on ‘hey we found out we have issues with this specific 
part on site we need to fix it’. It is really technology driven.’(I-1) 

(6) The existing post-launch is 
too technically focused and 
does not include all key 
activities needed for proper ROS 
solution support 

How the [POS] process map is built up its not continuous it is really as ‘ok we 
have a new [POS] product idea, we do a lot of post-it sessions, we get a lot of 
insights, we do market analysis, then we pilot it, then we develop it and we bring 
it to the market’.  And then its gona end. And then we [POS product] gona do 
some maintenance activities but that’s more on…monitor when its uh out of 
service or when, lets say, dependencies with regards to licenses or components 
in the total solution are outdated or need to be replaced. It is really so to keep 
the thing [ POS product] ‘in the air’. And with [ROS solution] yea it is quite 
different because here we have a vision…that this becomes a continuous 
process. We here have…solutions and how to continuously get that feedback 
from the field and from,I think its two ways, it partially comes from new 
opportunity identification… the second stream is capturing that feedback from 
how we are running in the field to also improve the solution….And yea if you go 
back to the [POS] process map, that’s  not really in there.'(I-19) 

(7) there is no formal ROS 
design process in place in the 
company. 

Interviews had to be done to create this ROS process map 

(8) the ROS design process 
could have more interactions 
between the product and 
service development steps. 

‘…the link product development and service development can be stronger.. so 
we develop product and service  in parallel and not first develop a product and 
then start thinking about  how to develop service’(I-20) ‘….The product 
development itself does not steer the service development…So that’s my view 
heh. So we are not first developing a product and then  a service, so we started 
at the same time and we do that in parallel. Only the yeah, the link and maybe 
the iteration between those two [domains] is not that strong yet.’(I-20) 

 

From the identified problems in the company, three design principles have been derived: 
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Table 32 Design principles 

 Design principle Based source 
   

2 
Specific interaction activities are placed to the design 
process for aligning the service and the product domains 
(A), so a solution can be developed where the service 
and product are aligned together and complement each 
other (M), which leads to the creation of a complete POS 
or ROS solution (O). 

Company problem: 
(1) lacking alignment between 
the service and product domain 
in the current company POS 
design process 

   

3 
Create required service domain activities to Strategy, 
Ideation, and Concept development steps (A), so a 
design process is created that has an equal focus on the 
service and the product domains throughout all design 
process steps(M), which leads to the ability to develop a 
complete PSS solution in which the solution has an equal 
focus on the product and the service (O). 

Company problem:  
(2) lacking service activities in 
the Strategy, Innovate, and 
development phases in the 
current company POS design 
process 

   

4 

Create customer feedback and circular economy 
activities to post-launch step (A), so a design process is 
created that has required activities for providing proper 
post-launch support for POS and ROS solutions (M), 
which results in better market success and long-term 
customer relationships (O). 

Company problem: 
(5) there are not enough post-
launch activities focusing on 
collecting customer feedback 
and doing circular economy in 
the current company POS design 
process 

7.2 DESIGN REQUIREMENTS 
In addition to design principles, the solution design is guided by design requirements which are 

conditions the designed solution should meet (Aken et al., 2007). There are four categories of design 

requirements, namely, functional requirements, user requirements, boundary conditions, and design 

restrictions. Functional requirements are performance demands the solution is must deliver, user 

requirements are requirements from the user’s viewpoint, boundary conditions must be met 

unconditionally, and design restrictions are decided by the designer which define the solution space 

(Aken et al., 2007). The design requirements were derived from the empirical research questions 

which were answered via interviews and company documentations. The overview of all design 

requirements is found in Table 34. 

These design requirements were formulated together with the ROS project team during the focus 

group (details in section 4.3.2.4) because they knew what changes were necessary to the company 

POS design process for it to be suitable also for ROS solution development. Some key activities that 

the ROS project team finds necessary to be included in a design process are shown in Table 33. The 

company requirements were aligned with what theory states on the activities needed for developing 

ROS solutions. 

Table 33 Key activities ROS project team does that are not present in the company POS design process 

Additional key activities for ROS solution development that are not present in the 
company POS design process 

Interviewees who 
quote on these 

Strategy: Business exploration, idea and value proposition validation with customers  I-13, I-14 

Ideation: validation of non-technical components of an idea I-13 

Concept development: service specifications, interview customers and experts to 
develop service concepts, service concept development, and  service selection 

I-14, I-15 
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Detailed development: develop a service model I-15 

Implementation: -  

Post-launch: software update/maintenance, continuous improvement, system 
changes, contract updates 

I-17, I-19 

End of life: software phase-out, circular economy (recycling) I-17 

 
Table 34 Design requirements for the solution design. The solution designed is a design process 

Design requirements 
Functional 
requirements 

• A complete design process adapted to the context of Company A is provided. This 
design process can be used by the company for developing both POS and ROS 
solutions. 

• The design process contains all key process steps identified from literature which are 
the following: Strategy, Innovate, Develop, Roll-out, Post-launch, Maintain and 
Improve 

• The design process clearly differentiates which design process activities are relevant 
specifically for ROS solutions, POS solutions, and for both POS and ROS solutions.  

User 
requirements  

• Design process must use the terminology used by the company. 

• Design process contains all key activities of all process steps. 

• Design process must clearly indicate iterations for activities that are always iterated 
on. 

• Design process must clearly indicate interactions between activities whenever those 
interactions are more of a rule than an exception. 

• Design process shows clearly when activities are done parallel in the product and 
service domains 

• Design process contains all key outcomes and deliverables that are created from the 
activities. 

• Design process clearly highlights what parts of the design process are new for the 
company and what parts exist also in the current company POS design process. 

• Design process is easy to understand. 

• Design process should explain why some process steps need to be done differently for 
POS and ROS solutions. 

• Provide clear definitions or examples for ambiguous terms and activities in the 
development process. 

Boundary 
conditions 

• Design process contains all key gates used by the company. 

Design 
restrictions 

• The design process applied to the company should use design process notations used 
by the company. 

7.3 SUMMARY 
As covered in methodology, this research uses a design science methodology. This chapter covered 

two key elements of this approach, namely, design principles and design requirements. These are 

needed for the solution design. The design principles were derived from sub-research questions and 

from problems that were identified in the empirical analysis. In total, four design principles were 

derived. There are four categories of design requirements, namely, functional requirements, user 

requirements, boundary conditions, and design restrictions. The design requirements were derived 

from the empirical research question answers and some user requirements were derived together 

with the ROS project team. The next chapter shows how design principles and requirements are taken 

into account in the solution design. 
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8 SOLUTION DESIGN 

This chapter describes the solution designed. As mentioned in the introduction, this solution 

addresses the problems ‘(1) Companies that have developed product-oriented services struggle to 

transition from a POS design process to a design process suitable for developing both POS and ROS 

solutions, and (2) Companies are unsure what kind of design process is suitable for developing ROS 

solutions’. A design process was created from the theory which is a generic ‘hybrid’ design process 

that could be applied for both product- and result-oriented service solutions. This generic ‘hybrid’ 

design process can be applied to Company A as well as to other organizations.  

Given the confidentiality of this research project, the hybrid design process adapted to the company 

context cannot be shown. For Company A, the Company A ‘hybrid’ design process kept all existing 

Company A POS design process steps and added wherever necessary ROS design process steps. Hence, 

Company A ‘hybrid’ design process was created by adding or altering activities and steps present in 

the Company A POS design process. All added activities and steps were needed for developing ROS 

solutions. Design requirements were considered when developing the Company A ‘hybrid’ design 

process. In the next chapter 9, a comparison is made between the generic ‘hybrid’ design process and 

the ‘hybrid’ design process implemented in Company A. In chapter 9 it is highlighted what major 

differences occur between the two design processes, and what new insights each process provides. 

This chapter has the following structure. First, the generic ‘hybrid’ design process will be described in 

detail and how the design principles are translated into the solution. Secondly, the solution evaluation 

is discussed.  

8.1 SOLUTION DESIGN 
Based on theory, a generic ‘hybrid’ design process was created that can be used for developing both 

POS and ROS solutions. This was done by embedding ROS specific activities to a POS design process. 

A generic ‘hybrid’ design process was chosen as the company and literature express that companies 

want to avoid making an entirely new design process and prefer to expand their existing design 

process. The generic ‘hybrid’ design process captures the common design process steps relevant for 

POS and ROS solutions as well as giving alternative activity options for POS and ROS solutions 

throughout the design process steps. The generic ‘hybrid’ design process was created after comparing 

the POS and ROS design processes to identify their similarities and differences (see chapter 5).  

The papers used to create this generic ‘hybrid’ design process are shown in Table 8. These papers 

include generic design processes as well as POS and ROS specific design processes. 

8.1.1 Design principles translated to solution design  

The design principles were used to guide the development of this generic ‘hybrid’ design process. The 

first design principle was the basis for developing a generic ‘hybrid’ design process that can be used 

for developing POS and ROS solutions, which results in the ability to PSS transition from offering only 

POS solutions to also offering ROS solutions. The second design principle was applied by clearly 

showing in the generic ‘hybrid’ design process where alignment should be done between the service 

and product domain, so a solution can be developed where the service and product are aligned 

together and complement each other, which leads to the creation of a complete POS or ROS solution. 

The third design principle was applied to the generic ‘hybrid’ design process where the service and 

product domains were made as balanced as possible with regards to service and product activities, so 

a generic ‘hybrid’ design process is created that has an equal focus on the service and the product 

domains throughout all design process steps. The fourth design principle was taken into account in 
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the post-launch step to ensure enough circular economy and customer feedback activities are present, 

so that post-launch can provide proper support for POS and ROS solutions. 

8.1.2 Theoretical hybrid design process 

The generic ‘hybrid’ design process overview of all of its steps is shown in Figure 6. It consists of the 

seven design process steps as identified in the literature as well as in Company A. In this section, all 

design process steps will be covered in detail. This design process is based on theory and it can be 

adapted to various kinds of company contexts. Hence, this is a framework that is flexible and 

adaptable. It can be expected that some activities could be done differently depending on a company’s 

context. 

 

Figure 6 Overview of generic ‘hybrid’ design process 

In the generic ‘hybrid’ design process, there are some symbols for representing information (see 

Figure 7). The generic ‘hybrid’ design process defines activities that are essential for both POS and ROS 

solution development, as well as specific activities essential for either POS or ROS solution 

development.  

 

Figure 7 Symbols and their meaning in the generic ‘hybrid’ design process 

There are key elements in the design process that in principle should be done when developing a 

solution. General elements are activities that should be done for all PSS solutions. A POS element 

represents an activity that should be done when the solution is a product-oriented service, and this 

activity can be done or skipped when a result-oriented solution is developed. A ROS element 

represents an activity that should be done when the solution is a result-oriented service, and this 

activity can be done or skipped when a product-oriented solution is developed.  

There are also details in the design process that provide additional information on what could be done 

at specific stages of the design process. There are general details, POS details, and ROS details. A POS 

detail should be considered when a POS solution is designed, and it is optional for consideration when 

a ROS solution is designed. The same principle applies to ROS details in vice versa. 

Process activities that should always be iterated on are surrounded by dotted boxes. However, this 

does not mean other activities cannot be iterated on. The moments when interactions between the 
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service and product domain should always be done are highlighted with circular arrows. This does not 

mean interactions cannot be done at other times in development.  

Strategy 

 

Figure 8 Activities done in Strategy step 

The strategy step does not separate activities to the product or service domain. Hence, all activities 

touch both domains. The strategy step starts when a company identifies its goals and drivers for 

innovation, which can be e.g. gaining a competitive edge (Brezet et al., 2001). The drivers and goals 

define for a company if a POS or a ROS solution should be developed. Then, a clearer vision and goal 

are formulated that provides a direction for the following process steps. The vision the company aims 

to reach is based on the goal which was prior defined. Also at this stage, the focus that defines the 

scope of the project should be decided (Brezet et al., 2001). Then, the company should develop a 

general concept for development that combines products and services to reach the company goal (S. 

Kim et al., 2015). Once the concept is developed, a situation analysis is conducted. This includes 

competence analysis, market analysis, competitor analysis, and customer analysis (Brezet et al., 2001; 

S. Kim et al., 2015). The company also determines the roles of stakeholders and potential partners. 

Additionally, the budget, milestones, schedule, and task specifications for a project team are defined 

(Brezet et al., 2001; S. Kim et al., 2015). After situation analysis, the project objectives are formulated, 

and a project team is formed. Lastly, a business case is built (Moser et al., 2015) and when necessary, 

potential product or service partners are selected (S. Kim et al., 2015). 

Ideation 

The ideation step does not separate activities to the product or service domain. Hence, all activities 

touch both domains. The ideation step starts from customer needs and value analysis along with 

market and environment analysis (Bochnig et al., 2011; S. Kim et al., 2015; P Müller & Stark, 2010). For 

customer needs and value analysis, a group of potential or key customers is selected and a thorough 

analysis is conducted with them. In the case of a ROS solution, in-depth interviews are done with 

customers and experts (S. Kim et al., 2015), while for POS solutions, surveys and interviews are done 

with customers (Aurich et al., 2006). For the market analysis, competitors and rival products are 

investigated. Environment analysis consists of factors such as infrastructure and legislation that need 

to be considered (Bochnig et al., 2011). Once the analyses have been conducted, an initial business 

model is created (P Müller & Stark, 2010; T. A. Tran & Park, 2014). The customer needs and value is 
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captured in the business model. A POS solution business model is based on a core product and 

additional services that can be offered. A ROS solution business model is based on a combination of 

services and products that gives the customer the desired result (T. A. Tran & Park, 2014). For ROS 

solution business models, a suitable service type is selected (P Müller & Stark, 2010). 

Then, initial ideas are generated that fit the business model(Alonso-Rasgado & Thompson, 2006; 

Aurich et al., 2006; Bochnig et al., 2011; Brezet et al., 2001; Clayton et al., 2012; S. Kim et al., 2015; 

Marques et al., 2013; N Morelli, 2003; Moser et al., 2015; P Müller & Stark, 2010; Nguyen et al., 2014; 

Yang et al., 2010a, 2010b). The service side of ideas are based on customer needs, customer values, 

new service opportunities, and service conditions. Also, the product side of the ideas focus on 

generating new solutions or finding existing solutions (Moser et al., 2015). Thereafter, internal and 

external analyses are done for the ideas generated. In the internal analysis, a study of the viability of 

the ideas needs to be conducted to ensure the required technology can be available (Marques et al., 

2013). Also in this analysis, a brief conceptualization of the idea should be made (P Müller & Stark, 

2010) and the project’s alignment with the company strategy needs to be assessed (Nguyen et al., 

2014). Additionally, rough lifecycle costs need to be calculated and rough lifecycle risks need to be 

identified (Nguyen et al., 2014). In the external analysis, information is gathered more from customers, 

suppliers, rival products, and competitors (Marques et al., 2013). The steps of idea generation, internal 

analysis, and external analysis are iterative.  

After analyses, the ideas are then prioritized and one or more ideas are chosen for further 

development (Moser et al., 2015). Then, the selected idea(s) are further developed and evaluated 

based on defined criteria (Brezet et al., 2001; Marques et al., 2013; Moser et al., 2015). A ROS solution 

is additionally evaluated against the goals of the customers (Alonso-Rasgado & Thompson, 2006; 

Marques et al., 2013; T. A. Tran & Park, 2014). Also during this ROS idea evaluation, the customers are 

Figure 9 Activities done in Ideation step 
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told what value they would gain from the ROS ideas (Alonso-Rasgado & Thompson, 2006). Then, the 

final details are done for the ideas that passed the criteria (Alonso-Rasgado & Thompson, 2006; Aurich 

et al., 2006; S. Kim et al., 2015; Nguyen et al., 2014; Sutanto et al., 2015; T. A. Tran & Park, 2014). In 

the end, solution requirements and specifications are defined (Bochnig et al., 2011; Brezet et al., 2001; 

Marques et al., 2013; Sutanto et al., 2015; T. A. Tran & Park, 2014). Requirements can be assessed by 

using a checklist consisting of technical and service requirements. Technical requirements are related 

to the physical properties of the idea, while service requirements are related to customers’ implicit or 

explicit needs (Bochnig et al., 2011) as well as to the service support offered by the company (Sutanto 

et al., 2015). 

Concept development 

The concept development step separates activities into product and service domains. Hence, 

interactions between the two domains have been indicated with circular arrows. Requirements for 

the product and service formulated in the ideation step reflect the POS or ROS solution concept that 

will be developed (Sutanto et al., 2015). Both product and service concept developments are done 

parallel to each other and they are continuously aligned with each other (Moser et al., 2015). For POS 

solutions, the service concept development starts after product concept development has started. For 

ROS solutions, the product concept development starts once a service concept development has 

started (T. A. Tran & Park, 2014). This difference exists because, with POS solutions, the product is the 

core component and the services depend on what the product can do. Meanwhile, with ROS solutions, 

the product is a mean to provide the service, so the service concept has to exist so that a product can 

be created to cater the service (T. A. Tran & Park, 2014). 

The product concept development starts from creating a product concept (Marques et al., 2013; 

Moser et al., 2015) and specifying its functional structure (Aurich et al., 2006). Here, the main 

characteristics and components of the product are established (Moser et al., 2015). A classification is 

made of functional, non-functional, and other relevant requirements (Bochnig et al., 2011; Marques 

et al., 2013). Then, further development is done on product concepts (Marques et al., 2013; Moser et 

al., 2015). At this stage, manufacturing concepts are created (Moser et al., 2015) and lifecycle risks 

and costs are specified (Nguyen et al., 2014). Additionally if needed, a partner is selected and involved 

in the solution development process (Nguyen et al., 2014). Once multiple product concepts have been 

done, they are validated (Marques et al., 2013) and tested (Marques et al., 2013; Moser et al., 2015). 

Then, a single product concept is selected (Moser et al., 2015). 

At the same time, service development starts from creating service concepts (Moser et al., 2015) 

which are then further developed (Marques et al., 2013). In the further development, the POS or ROS 

business model is more clearly designed (Nguyen et al., 2014). Additionally, the service characteristics 

are described, the processes for conducting the service are defined, and resource planning is made. 



58 
 

 

Figure 10 Activities done in concept development step 
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At this moment, the performance and desired results of the service are also described (Moser et al., 

2015).  For ROS solutions, additional details are done on pricing and more service options can be added 

to the concepts. Also, a more detailed business proposal for ROS solutions should be created (Alonso-

Rasgado & Thompson, 2006). After this for ROS solutions, an additional quantitative test is done on 

the service concept. This can be done in the form of a simulation to test which service concept would 

be the best (Alonso-Rasgado & Thompson, 2006). In the end, a well-defined service concept is created 

that brings benefits for the customers and the company (Bochnig et al., 2011). For POS solutions, this 

service concept is a function-oriented model that can include e.g. maintenance contracts to ensure 

functional capability. For ROS solutions, this service concept is a result-oriented model that assigns 

the responsibility to the company of providing the promised result to the customer and the customers 

pay for the result (Bochnig et al., 2011). Once the product and service concepts are finalized, final 

integration is done to make a complete total solution concept consisting of the product and service 

elements (T. A. Tran & Park, 2014). 

Detailed development  

The detailed development step separates activities to the product and service domain. Hence, 

interactions between the two domains have been indicated with round arrows. Product and service 

development continues to be done parallel after the solution concept has been defined. Throughout 

the development process, product and service domains are aligned with each other to ensure a 

consistent solution can be made (Moser et al., 2015). For both product and service, a risk assessment 

is done on the business case where all potential risks for customers and the company are assessed 

(Alonso-Rasgado & Thompson, 2006).  

When looking at the detailed product development side, it starts from creating product specifications 

(Brezet et al., 2001; P Müller & Stark, 2010), and defining a plan for the integrated development of all 

POS or ROS components (Nguyen et al., 2014). In the case of ROS solution development, once both 

service and product specifications are made, they are aligned to specify a total solution model (P 

Müller & Stark, 2010). In product development, the next step is the creation of a detailed product 

design (Aurich et al., 2006; Bochnig et al., 2011; Marques et al., 2013; Moser et al., 2015). At this stage 

the product architecture is created, technical specifications are made (Marques et al., 2013), the 

product characteristics are established, and technical drawings are done (Aurich et al., 2006). Once a 

detailed design is done, product components are created which later will need to be combined to a 

complete prototype. These components are tangible and intangible and fulfil one or more functions 

(Bochnig et al., 2011). If the company has existing components that can be used for the solution in 

development, this is recommended to do as it speeds up the development process (Bochnig et al., 

2011). Meanwhile, a supplier analysis is conducted (Nguyen et al., 2014) and manufacturing concepts 

are specified (Aurich et al., 2006; Moser et al., 2015). Thereafter, the product components are put 

together, and a complete prototype is created. For ROS solutions, an additional evaluation of the 

business case is done to ensure the product and service domains can offer together a complete 

prototype solution(Alonso-Rasgado & Thompson, 2006). Once the prototype is complete, a check is 

done if the prototype complies with the requirements (Brezet et al., 2001). Two additional alignment 

steps are done for ROS solution development. The product prototype is checked with the service 

domain on feasibility. Based on the feasibility, required modifications are made to the prototype and 

the service model (S. Kim et al., 2015; Nguyen et al., 2014). After this, a well working and internally 

consistent POS or ROS prototype solution has been created (Moser et al., 2015). Then, the prototype 

is tested with key customers (Aurich et al., 2006; Brezet et al., 2001; Marques et al., 2013; T. A. Tran 

& Park, 2014) to gain feedback (T. A. Tran & Park, 2014). Based on the feedback, improvement 

opportunities are identified (Aurich et al., 2006) and the prototype is improved according to the 
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received feedback  (Brezet et al., 2001; S. Kim et al., 2015; T. A. Tran & Park, 2014). Now, a detailed 

and feasible product has been designed (Brezet et al., 2001).  

While the product is developed, so is the service. The detailed service development starts from the 

creation of service specifications (Brezet et al., 2001; Marques et al., 2013; Moser et al., 2015; P Müller 

& Stark, 2010). After this, the service system is modelled and processes for information exchange are 

modelled. These are required for the realization of a service (Aurich et al., 2006). While the modelling 

of the service system is done, the business model is finalized and a marketing strategy is designed 

(Nguyen et al., 2014). After the service modelling, the service design concept is developed (Moser et 

al., 2015) in which the decision is made on what type of service should be provided to what kind of 

customers, how often the service should be provided, and what kind of payment frequency and 

amount should be charged (T. A. Tran & Park, 2014).  Then, a detailed service can be developed (Aurich 

et al., 2006; Brezet et al., 2001; Marques et al., 2013; Moser et al., 2015) where a detailed 

implementation plan is done along with detailed documentation of the designed service (Marques et 

al., 2013). An implementation plan consists of checklists and guidelines for deployment of the service 

(Aurich et al., 2006; Marques et al., 2013).  The documentation should consist of a realization planning 

that covers all necessary tangible and intangible resources required for the service model. An example 

of an intangible resource is the training of staff to ensure the required service quality. The document 

should also define service costs and market prices (Aurich et al., 2006; Marques et al., 2013). While 

the detailed service is developed, at the same time an evaluation on the business case should be done 

to assess if all partners in the development can deliver their deliverables, e.g. hardware producers, 

service function providers, and if the business case has all compatible elements (Alonso-Rasgado & 

Thompson, 2006). After this, an alignment check is done with the product development to create a 

well working and internally consistent POS or ROS solution (Moser et al., 2015). Then, the designed 

service is prepared for testing (Nguyen et al., 2014) and tested with key customers (Brezet et al., 2001; 

Marques et al., 2013; T. A. Tran & Park, 2014). Based on customer feedback, the service is improved 

(Brezet et al., 2001; S. Kim et al., 2015; Marques et al., 2013) and the feedback can be used to refine 

the business case in the service side and sales strategies (Clayton et al., 2012). Now, a detailed and 

feasible service has been designed (Brezet et al., 2001). 

Once both the service and the product are developed, a final decision is made if the solution is 

complete and meets the customer needs (S. Kim et al., 2015; Marques et al., 2013; Moser et al., 2015). 

At this stage in the product domain, the manufacturing of the product can be prepared and started 

(Aurich et al., 2006; S. Kim et al., 2015). In the end, a product- or result-oriented service solution has 

been fully developed and is ready for implementation (S. Kim et al., 2015). At this stage, the project 

team is dissolved (Aurich et al., 2006). 
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Figure 11 Activities done in detailed development step 
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Implementation 

The implementation step does not separate activities to the product or service domain. Hence, all 

activities touch both domains.  Once the final product has been developed, an internal preparation 

for launch is done in the company to ensure the solution can be produced and performed for the 

customers in a timely manner at the estimated costs (Brezet et al., 2001; S. Kim et al., 2015; Moser et 

al., 2015). At this stage, the company prepares the production activities including logistics, human 

resources, infrastructure, and required tangible and intangible resources (Marques et al., 2013). 

Additionally, final pricing, documentation, sales tools, sales demonstrations, and staff training are 

finalized (S. Kim et al., 2015). Once the company has prepared for launch, the solution is publicly 

launched to the market (Aurich et al., 2006; Brezet et al., 2001; S. Kim et al., 2015; Marques et al., 

2013; Moser et al., 2015). Depending on the cultural, geographical, and other variables, the 

deployment plan is often adapted (Aurich et al., 2006) and manufacturing based on demand is done 

(Aurich et al., 2006). During and after launch, the company should note down learnings for improving 

future implementations (Marques et al., 2013).  Once a customer is willing to sign a contract,(Alonso-

Rasgado & Thompson, 2006; Brezet et al., 2001; Clayton et al., 2012) the contract is customized for 

the customer in aspects such as customer benefits, customer obligations, pricing, contract length, and 

scope of service (Alonso-Rasgado & Thompson, 2006). Then, the solution is implemented at the 

customer (Marques et al., 2013; Nguyen et al., 2014; T. A. Tran & Park, 2014) where system installation 

is done and the service team executes the service while ensuring complete integration between the 

service provider, customer, and other relevant stakeholders (Marques et al., 2013).  

Figure 12 Activities done in implementation step 
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Post-launch 

The post-launch step does not separate activities to the product or service domain. Hence, all activities 

touch both domains.  Once the service has been provided for a while for the customer, customer 

feedback is collected (T. A. Tran & Park, 2014) and additional solution components will be ordered if 

necessary for the customer (Nguyen et al., 2014). The company provides continuous customer support 

and collects long-term feedback to monitor and review their solution’s performance (Brezet et al., 

2001; Clayton et al., 2012; Moser et al., 2015), leading to the continuous improvement of the solution 

(T. A. Tran & Park, 2014). At the same time, the market response is being monitored (Brezet et al., 

2001). 

End of life 

End of life step does not separate activities to product or service domain. Hence, all activities touch 

both domains.  When a decision is made to stop production and stop offering the service in the market 

(Moser et al., 2015), there are two choices for the company to make. Either the solution’s production 

is stopped and retracted from the market, or a decision to start a new development process is made 

(Moser et al., 2015). If the first choice is picked, then the products are disposed of and possibly 

recycled (Moser et al., 2015; T. A. Tran & Park, 2014). If the second choice is selected, then a new 

development cycle starts with a complete or partial redesign. These two choices can overlap in 

practice (Moser et al., 2015). 

Figure 13 Activities done in post-launch step 

Figure 14 Activities done in end of life step 
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For ROS solutions, additional activities are given when a customer contract ends. Here, the system is 

disposed of at the customer and retrieved back to the company. Then, the old products can be reused 

for the next customer or other solutions offered by the company (T. A. Tran & Park, 2014). 

8.2 EVALUATION OF THE SOLUTION 
To evaluate the generic ‘hybrid’ design process, it was adapted to Company A for evaluation. This led 

to the creation of Company A ‘hybrid’ design process. Examples of how this adaptation was made are 

found in Figure 15 and Table 35. 

 

Figure 15 Abstract visualization of Company A 'hybrid' design process. The overall visualization was based on the existing 
Company A POS design process. 

Table 35 How generic 'hybrid' design process was adapted to Company A. 

Topic  How generic ‘hybrid’ design process was adapted to Company A 

Terminology All terminology was adapted to fit the terminology used in the company. E.g. 
Ideation step term used in Company A was Innovate, so Ideation step was 
renamed to Innovate step. 

Design process 
steps 

For Company A, six design process steps were created. This is because concept 
development and detailed development were grouped under Company A’s 
‘development’ process. Separate ‘service development’ and ‘product 
development’ streams were created for Company A. These two separate 
development streams were made to clearly differentiate what activities 
belonged to the service domain and product domain.  
 
In principle, not all 3.Service development steps in the company had to be 
executed for POS solutions, while for ROS solutions all of the 3.Service 
development steps should be executed. For all types of solutions in the 
company, all 3.Product development steps must be executed. 
 
Post-launch operations were split into site-level specific operations and product-
level specific operations. 5.Product-level post-launch activities are shown to 
overlap with Product/Service development. This indicates that when a change 
must be made post-launch to a product, the product development steps are re-
done. If changes must be made post-launch to service, the service development 
steps are re-done. Both site-level and product-level post-launch activities can be 
done simultaneously. 

Visualization 
of the process 

The overall visualization of Company A’s POS design process was not linear, such 
as post-launch activities were made to overlap with the development steps. This 
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visualization style was kept for Company A ‘hybrid’ design process because the 
company was familiar with the visualization. 
 
Arrows in Figure 15 indicate feedback cycles in the design process. For example, 
feedback gained during 4.Implementation and 5.Post-launch (site-level) is used 
as input for 5.Post-launch (product-level). Based on the feedback, a decision is 
made in 5.Post-launch (product-level) that a new product version has to be 
developed to address issues found from the feedback. This starts at step 3. 
Product development. In this example, the service has no issues, so step 3. 
Service development is not executed.  After a new version of the product is 
created in step 3.Product development, step 4.Implementation and step 5.Post-
launch are executed. These arrows make it clear the  Company A ‘hybrid’ design 
process is not linear, but a cycle. 

Activities not 
covered in 
theory 

Activities that Company A does that were not present in the generic ‘hybrid’ 
design process were kept in the company. These include e.g. market 
development during Company A’s 3.Product/Service development step. 

 

Then, Company A ‘hybrid’ design process was evaluated. Two evaluation rounds were done with the 

company, one focusing on improvements that could be done to Company A ‘hybrid’ design process 

and a later round to verify if the Company A ‘hybrid’ design process solution could help to tackle the 

research problem of ‘companies that have developed product-oriented services struggle to PSS 

transition to result-oriented services’. After the first evaluation round, improvements were made to 

Company A ‘hybrid’ design process. All participants were interviewed earlier at the explore and 

synthesis phase. 

8.2.1 First evaluation round 

Details on how this evaluation round was executed are found in section 4.4.3. All participants 

understood the Company A ‘hybrid’ design process and understood why a ‘hybrid’ design process 

could be valuable. The participants proposed ideas for improvement. First, they noted that additional 

guidelines and activities are necessary for end of life activities for defining when a ROS product is in 

an acceptable condition to be given to another customer, and in what conditions the product should 

be recycled as raw materials. Also, the company noted that they make multiple versions of a product 

as they make improved versions over time, which brings a need for activities and guidelines to check 

what versions of a product can be recycled or reused at which customer. Second, the participants felt 

that having too explicit visualizations when interactions between the product and service domain 

should be done makes the process look confusing and it loses its understandability. They also felt that 

omitting showing when the interactions should be done allows the project teams to be more flexible 

and decide themselves when alignment should be done. 

After the first revaluation round, Company A ‘hybrid’ design process was changed to better address 

the needs of the company. These changes were not made to the generic ‘hybrid’ design process as 

these changes were company-specific, and no significant feedback was given that would impact the 

generic ‘hybrid’ design process. To the end of life, it was highlighted that additional activities and 

guidelines would be needed on the condition definitions of the products as well as how to handle 

recycling and reuse of different versions of the product. Also, in the development process steps, 

explicit visualizations indicating when interaction should occur between the two domains were 

removed and the process was simplified wherever possible. 
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8.2.2 Second evaluation round 

Details on how this evaluation round was executed are found in section 4.5.1. The goal of the second 

evaluation was to evaluate Company A ‘hybrid’ design process’ usability, completeness, feasibility, and 

fit for the organization. Additionally, some requirements were checked that did not fall into the prior 

four categories.  

For usability, three sub-categories were evaluated. These were effectiveness, error tolerance, and 

ease of learning. Effectiveness measures the ability of an employee to achieve their goals 

(Quesenbery, 2003), which is in this case developing a ROS or a POS solution. Error tolerance measures 

how ‘error free’ the solution is and how well it prevents mistakes (Quesenbery, 2003), which in this 

case refers to incorrectly using the design process. Ease of learning refers to how well the product 

supports initial learning of the solution and deeper learning (Quesenbery, 2003), which in this case 

refers to how easy it is for employees to learn to use the Company A ‘hybrid’ design process. 

For usability, the company feels that the hybrid design process is a good guide for employees on PSS 

transitioning from POS solutions to also ROS solutions. The members expressed that in regards to 

effectiveness, the hybrid design process will help employees in guiding how POS and ROS solutions 

could be developed. Also, the hybrid design process helps employees to see what all activities are 

required to be done and how the product and service domain can be linked together. Regarding error 

tolerance, the interviewees mentioned it would be hard to evaluate this because it will heavily depend 

on each user and what knowledge people have reading design processes. The interviewees also felt 

that for the first implementation of Company A ‘hybrid’ design process, making mistakes is fine as 

then improvements can be made to the process and people will become familiar with the process. For 

ease of learning, the interviewees also expressed it is hard to measure without testing the design 

process itself in practice. Nonetheless, they believe that having more interactions and feedback loops 

in the design process will help the employees in learning Company A ‘hybrid’ design process. The 

members highlighted that they feel the key for learning how to use Company A ‘hybrid’ design process 

properly is for employees to understand that each employee has to think beyond their own work 

scope and consider both product and service domains during development. However, some 

constructive feedback was given. The members felt that having only Company A ‘hybrid’ design 

process alone is not enough for the company to do a successful PSS transition, but in addition, the 

company has to nudge the employees to actually learn to use the Company A ‘hybrid’ design process. 

The members fear that people will not get an answer to why Company A ‘hybrid’ design process should 

be used, and they would not have skills on how to use it correctly. For this, they suggest training 

sessions where employees are taught the value of Company A ‘hybrid’ design process and how it 

should be used correctly. For assessing usability, a major limitation is the fact that the design process 

could not be tested in practice for this research, as a single development cycle takes years. 

For completeness, the members mention it is impossible to know before using the design process if 

all key activities are present, but based on my interviews with all employees responsible for both POS 

and ROS design processes as well as what the ROS project team saw of the Company A ‘hybrid’ design 

process, they believe all key activities were present. They mention that when compared to the 

company’s POS design process, the hybrid design process is more complete, and they did not notice 

any important activities missing. They were especially pleased with additional post-launch activities 

as well as the clear connections between the product and the service domain.  

For fit to the organization, the hybrid design process has clear connections to the organizational 

strategy in regard to improved flexibility and agility. The hybrid design process has more feedback 

loops and has options for both POS and ROS solution developments. The hybrid design process also is 



67 
 

aligned with the company’s key accounts strategy as the design process places more focus on involving 

customers in the process when compared to the company’s POS design process. 

Lastly, other requirements were evaluated. These requirements were on the clarity of the visualized 

interactions, clarity of distinguishing existing and new process steps and activities, and clarity when 

POS or ROS specific activities should and should not be done.  For interactions, the interviewees said 

in Company A ‘hybrid’ design process they are clearly visualized, but in practice, the strength of these 

interactions depends on how the work is organized. They expressed the interactions are radically 

different when having a project team consisting of all roles from both service and product domains 

working in the same physical space every day versus having separate members for the two domains 

who meet monthly for updates. To clarify what kind of interactions should be done between the two 

domains, an example should be given that elaborates on what kind of setup is required to make the 

two domains interact successfully. Regarding the clarity of new and old activities, the members said it 

has been clearly noted in the hybrid design process. However, they felt that the ROS and POS specific 

activities made the design process more confusing, especially for employees who are not familiar with 

design processes. The members proposed that alternative ways could be thought of to inform the 

reader what activity is essential for POS and ROS solutions. 

8.3 SUMMARY 
This chapter has shown in great detail the solution which was based on the design principles and 

requirements. The solution is a generic ‘hybrid’ design process that consists of seven design process 

steps that can be used for developing product-oriented and result-oriented services. 

The generic ‘hybrid’ design process was translated into Company A ‘hybrid’ design process to assess 

its usability, completeness, feasibility, and fit for the organization. The ROS project team felt that 

having a company-specific ‘hybrid’ design process will facilitate PSS transition in Company A. However, 

they also mentioned improvements such as offering guides, staff training, and providing examples on 

how the Company A ‘hybrid’ design process should be used correctly. These are incorporated into the 

empirical implications covered in the final chapter.  

In the next chapter, a comparison is done between the generic ‘hybrid’ design process and Company 

A ‘hybrid’ design process. 
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9 COMPARISONS BETWEEN GENERIC AND COMPANY A ‘HYBRID’ DESIGN 

PROCESSES 

In this chapter, a comparison is made between the generic ‘hybrid’ design process and Company A 

'hybrid' design process. Here, it will be highlighted what kinds of differences were found between 

these two hybrid models. This is done because currently there is an extremely limited amount of 

literature on hybrid PSS design processes and the case-study company also does not have an official 

hybrid design process in place. By doing a comparison, both theory and practice can complement each 

other as both design processes have activities that are done differently and have even activities that 

are not present in both hybrid design processes.  

9.1 COMPARING THEORETICAL AND PRACTICAL HYBRID DESIGN PROCESSES 
In this section, a comparison is given for each design process step. If differences were identified, they 

are visualized with red outlined boxes in the generic ‘hybrid’ design process that was covered in 

chapter 8. Differences were found in Ideation, Concept development, Detailed development, Post-

launch, and End of life. 

Ideation 

  

Figure 16 Ideation step comparison. Differences highlighted with red outlines. 

Three differences were identified between Company A and generic ‘hybrid’ design processes. Firstly, 

in theory, the initial ROS ideas are evaluated with customers, while in the company they would 

evaluate any kind of Initial idea with customers, not only ROS ideas. Secondly, the generic ‘hybrid’ 

design process mentions that PSS ideas need to be prioritized but the literature does not cover how 

this should be done and what kinds of criteria should be used. Meanwhile, the company has clear 

criteria in place on which PSS ideas should be prioritized and why. These criteria cover, for example, 

market attractiveness, sales forecast, development costs, and time-to-market. Lastly in ideation, in 
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theory, there is a second round of selecting ideas that will go to further development. However, in the 

company this step is optional because the prior selection step in the company has such clear criteria 

that in principle only the best ideas have gotten this far in the ideation step, making a second round 

of selections unnecessary.  

Concept development 

 

Figure 17 Concept development step comparison. Differences highlighted with red outlines. 

In concept development, a few differences are found between two ‘hybrid’ design processes. The first 

is regarding validating service concepts. Literature only covers validating the product concepts, while 

the company would validate both product and service concepts. The company believes both product 

and service should be equally validated because especially for ROS solutions both product and service 

are equally important. Secondly, the theory does not mention developing market plans, while the 

company has a significant focus on this parallel to developing the solution. The company creates 

marketing and roll-out plans, starts initial staff training for services, and creates sales forecasts. 

Detailed development 

In theory, the product first gets a detailed design, followed by the creation of product components 

which are later combined into a complete prototype. However, in literature, this does not happen to 

the service. Instead, the service design concept is created which is followed by developing a complete 

detailed service design. The company would use the same steps used for developing the product for 

developing the service. The service would first have a detailed design, after which service components 

are made which later are combined to a complete service ‘model’. In addition, the company would 

validate both service and product components before they are infused into a complete product 

prototype or a service ‘model’. This is to ensure nothing is faulty, and if something is, it is easy to 

identify which component is faulty. Also, the company would add additional validation of the supplier 

and the supply chain plan before manufacturing would be prepared. This is done to mitigate risks in 

the supply chain. This validation has not been covered in the literature. 
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Figure 18 Detailed development step comparison. Differences highlighted with red outlines. 

Post-launch 

 

Figure 19 Post-launch step comparison. Differences highlighted with red outlines. 

The generic ‘hybrid’ design process is lacking in detail when compared to the company’s post-launch 

process plans. The company has extensive maintenance activities that include planning and providing 

spare parts, maintenance planning, hotline support, and ticket assessment. Also, the company plans 

to expand its continuous improvement to cover tasks such as process optimization, performance 

reporting, and additional improvement identification activities. In addition, the company also does 

system changes, such as changing installed systems at customers, and plans to add activities on 
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updating customer contracts for ROS solutions. Not all of these company post-launch activities are yet 

in their official POS design process, but they are done at least for some solutions offered by the 

company. 

End of life 

 

Figure 20 End of life step comparison. Differences highlighted with red outlines. 

When comparing the two hybrid design processes at the end of life, the generic ‘hybrid’ design process 

has a strict decision to stop production, while the company does this in a gradual manner. The 

company has multiple steps of gradually reducing the number of services offered and they ramp down 

the production in stages. In the end, the service and product are fully retracted from the market. 

9.2 SUMMARY 
This section did a thorough comparison between the generic ‘hybrid’ design process and Company A 

‘hybrid’ design process. Differences were found in Ideation, Concept development, Detailed 

development, Post-launch, and End of life. These differences are mostly activities found in Company 

A that are currently not present in theory. Some of these identified differences could be generalized 

and included in theory, such as theoretical POS design processes could add customer evaluation to 

initial ideas developed in the Ideation step. Also, theory on POS and ROS design processes could add 

market development to the concept development stage which would focus on marketing and roll-out 

plans, initial staff training for services, and creation of sales forecasts. Lastly, theory on POS and ROS 

design processes could add service activities to detailed development such as the development of 

service components that are validated and are later combined to a complete service design. 
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10 CONCLUSION 

This chapter concludes this research by answering the main and sub-research questions, presenting 

the theoretical and empirical implications, highlighting research limitations, and providing suggestions 

for future research. 

10.1 ANSWERS TO THE RESEARCH QUESTIONS 
This research was initiated by the research problems of ‘(1) Companies that have developed product-

oriented services struggle to transition from a POS design process to a design process suitable for 

developing both POS and ROS solutions, and (2) Companies are unsure what kind of design process is 

suitable for developing ROS solutions’ which would be addressed with the research gaps: (1) literature 

currently is lacking proper design processes suitable for developing ROS solutions and (2) literature 

currently does not cover what a design process should look like that can expand a company from 

offering product-oriented services to also offering result-oriented services. This led to the following 

main research question: 

What does a service design process look like that can facilitate the PSS transition of a product-

oriented service organization to a result-oriented service organization? 

To help to answer the main research question, three sub research questions were proposed: 

Sub-research question 1: What type of design processes are required for product-oriented services and 

for result-oriented services, how do they differentiate from each other, and which similarities do they 

have?  

Sub-research question 2: What result-oriented and product-oriented service design processes do 

companies have, and how do these compare to the result-oriented and product-oriented service design 

processes in literature?   

Sub-research question 3: How a product-oriented service design process can be PSS transitioned into 

a design process compatible also for result-oriented service solution development? 

Answers to these sub-research questions can be found in Table 36. 

Table 36 Answers to sub-research questions 

SRQ1 
A design process for product-oriented services and for result-oriented services has 
seven steps namely, Strategy, Ideation, Concept development, Detailed 
development, Implementation, Post-launch, and End of life. These steps are also 
executed in the given order; however, the steps are allowed to overlap and even be 
done simultaneously. The differences between POS and ROS design processes start 
with different value propositions and business models. Due to this different starting 
point, there are differences in the POS and ROS design processes in regard to 
customer involvement and in the order of starting the product and service 
development. A POS design process involves customers less often in their process 
when compared to a ROS design process. A POS design process starts first with 
product development and then with service development. A ROS design process does 
this vice versa. 

  

SRQ2 
A case-study company was selected to answer this question. In Company A, the seven 
design process steps were identified, and the order of these steps is the same as in 
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the literature. However, Company A has additional risk assessment evaluations if 
process steps can overlap in order to mitigate risks.  
The company has a POS design process and an unofficial ROS design process. When 
comparing the POS design process of the company and literature, the company had 
less POS service activities in Strategy and Ideation steps than shown in the literature. 
Also, the company’s POS design process had overall fewer interactions between the 
service and product domain when compared to POS design processes in literature. 
For example, Company A’s service domain in concept development was inactive 
while in literature this is not the case. Another example is that the company would 
mainly test the technical side of a solution before launching the product, while in 
literature also service side would be tested. Moreover, the POS design process in the 
company has additional activities in concept and detailed development that are not 
covered in the literature. These are related to marketing plans, roll-out plans, and 
extensive validations on the service and product components. 
When comparing the ROS design process of the company and literature, the 
company ROS service activities in Strategy and Ideation are found also in literature. 
The company ROS design process interactions throughout the steps between the two 
domains are similar to those found in the literature. Moreover, the ROS design 
process in the company has additional activities in concept and detailed 
development that are not covered in the literature. These are related to marketing 
plans, roll-out plans, and extensive validations on the service and product 
components. It also has more extensive post-launch activities that are not discussed 
in the literature. 

  

SRQ3 
The literature proposes that a POS design process could have more activities that 
enable a company to take over the financing, logistics, warehousing, and 
documenting of a customer. Also, activities could be done that allows a company to 
take over the technical processes of a customer (Matthyssens & Vandenbempt, 
2010). A POS design process should also include more customer involvement 
activities for it to become viable for developing ROS solutions. 
Based on Company A information, it should be possible to adapt the POS design 
process to be usable also for ROS solution development. The ROS project team 
themselves added necessary activities for developing a ROS solution to the company 
POS design process. 

 

With the aid of these three sub-research questions, a solution was created in a form of a  generic 

‘hybrid’ design process and this was adapted to Company A, which lead to the creation of Company A  

‘hybrid’ design process that was then evaluated. Company A is familiar with POS solution development 

and wishes to do more ROS solution development in the future. By evaluating the Company A ‘hybrid’ 

design process and comparing it with the generic ‘hybrid’ design process, the generic ‘hybrid’ design 

process could be assessed if it was complete and feasible for practical contexts. Based on all the 

findings, the main research question can be concluded as: 

A service design process, which from now on is addressed as ‘hybrid’ design process, that can facilitate 

PSS transition of a product-oriented service organization to a result-oriented service organization 

should have seven design process steps, namely, Strategy, Ideation, Concept development, Detailed 

development, Implementation, Post-launch, and End of life. These steps are also executed in the given 

order; however, the steps are allowed to overlap and even be done simultaneously. The ‘hybrid’ 

design process is based on an existing POS design process to which ROS design process elements are 

embedded. The solution is based on a POS design process because literature and companies are most 
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familiar with POS design processes. This allows companies and researchers to easily adapt a POS 

design process to have additional elements in it for also developing ROS solutions. The ROS elements 

that are embedded in the POS design process are ones that allow the ‘hybrid’ design process to be 

used for developing both POS and ROS solutions. These ROS elements are selected based on the gaps 

identified in the POS design process that need to be addressed for the design process to be suitable 

for developing ROS solutions. The ‘hybrid’ design process that facilitates PSS transition can have 

activities specifically for POS solution development and ROS solution development. This is because 

these two solutions have slightly different design process activities in some steps. 

PSS transition is facilitated by having a ‘hybrid’ design process example that can be used by a company 

or by research for developing both types of PSS solutions.  Now, companies have a better ability to 

replicate PSS transition in their own company context because they have an example ‘hybrid’ design 

process that can be used as a guide for developing POS and ROS solutions. 

10.2 IMPLICATIONS 

10.2.1 Theoretical implications 

The literature review showed gaps regarding how a single design process looks like that can be used 

for developing both POS and ROS solutions and how PSS transition can be done from offering POS 

solutions to also offering ROS solutions. These gaps were filled by combining knowledge from different 

literature sources, validating this knowledge in empirical research, and gathering additional 

knowledge via empirical research. 

The current research provides three contributions to the existing literature. Firstly, researchers so far 

have proposed POS and ROS design processes (Alonso-Rasgado & Thompson, 2006; Aurich et al., 2006; 

S. Kim et al., 2015; Moser et al., 2015; Nguyen et al., 2014) but no comparisons have been made 

between these two design processes. In this research, it was discovered that POS and ROS design 

processes have the same seven design process steps (Strategy, Ideation, Concept development, 

Detailed development, Implementation, Post-launch, and End of life) and these are executed for both 

processes in the same order. The main differences between these two design processes occur in 

specific activities found in specific design process steps, and in the amount of customer involvement 

throughout the process. 

Secondly, in literature it was found out that studies so far have suggested the development of a new 

design process in place of evolving an existing process  (Lee et al., 2019; Lee & Kim, 2010; Nicola 

Morelli, 2006). However, it was discovered that a POS design process can be adapted to be used for 

developing ROS solutions by adding necessary ROS specific elements to the POS design process. This 

shows that in theory, it is possible to evolve a POS design process to become a ‘hybrid’ design process 

viable for developing both POS and ROS solutions. 

Lastly, the knowledge gained in this research led to the development of a ‘hybrid’ design process that 

can facilitate PSS transition from a product-oriented service organization to a result-oriented service 

organization, which is something studies so far have not covered. In literature it was found out that 

studies so far suggest companies to transition from offering product-oriented services to use-oriented 

services to result-oriented services because a direct transition from POS to ROS is very difficult 

(Kowalkowski et al., 2015; Matthyssens & Vandenbempt, 2008, 2010). Use-oriented services focus on 

selling the use or availability of a product while ownership remains with the provider, this is a type of 

solution that offers more services than a POS solution, and fewer services than a ROS solution (Tukker, 

2004). However, the findings from this research support the idea a company can directly transition 
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from product-oriented services to result-oriented services. This new approach of facilitating PSS 

transition with the means of developing a ‘hybrid’ design process could serve as a starting point for 

further development of design processes suitable for developing multiple types of PSS solutions. 

10.2.2 Empirical implications 

PSS transition for companies can be a great challenge as a company has to make changes in its 

organization to enable the company to expand its solution development from product-oriented 

services to also result-oriented services. One way to facilitate this PSS transition can be done by 

changing the design process. 

The research presented here provides a solution in the form of a ‘hybrid’ design process that can be 

used by a company as an example to transform a POS design process into a ‘hybrid’ design process 

that is suitable for developing POS and ROS solutions. This ‘hybrid’ design process can be a good 

starting point for a company in its PSS transition.  This solution is generic and can be adjusted to 

different company contexts. By having an example ‘hybrid’ design process, a company can easily see 

what kinds of POS or ROS activities their own design process is missing and what activities, 

interactions, or iterations they could implement. The principle is that companies can use their existing 

POS design process they are familiar with as a foundation for their ‘hybrid’ design process and add 

ROS elements to their POS design process to create a company-specific ‘hybrid’ design process. 

Additionally, this research shows that design process managers should aim to incrementally change 

their own POS design processes to a ‘hybrid’ design process instead of developing a brand-new design 

process suitable for POS and ROS solutions. It is also recommended that managers assess their existing 

POS design process and identify what activities, interactions, or iterations they are lacking that are 

essential for developing ROS solutions and use these gaps as a starting point for their ‘hybrid’ design 

process development. Lastly, it is advised that managers create guides for how to use the new ‘hybrid’ 

design process and to provide necessary training on POS and ROS solutions for their employees. This 

ensures a smooth transition from the POS design process to the ‘hybrid’ design process. 

10.3 SUGGESTIONS FOR FUTURE RESEARCH AND LIMITATIONS 
During this research, several suggestions for future research came into sight. Some of them arose from 

research limitations and some came to light when comparing the generic and Company A ‘hybrid’ 

design processes. 

First, the ‘hybrid’ design process that was created had thorough theoretical support, however, it could 

not be tested empirically. In order to gain empirical support for the ‘hybrid’ design process, it should 

be tested in a company. Since the entire ‘hybrid’ design process should be executed to assess each of 

its steps, its validation could not be performed within the course of this research. Only a partial 

assessment could be done by Company A based on their past experiences in their ROS project 

development. Future research could be done on examining the ‘hybrid’ design process in a long-term 

study where each step of this process would be implemented and executed in a company context. 

Second, the research only focused on two categories of PSS, namely, product- and result-oriented 

services. Yet there is a third category of PSS which is use-oriented services that were not included in 

this research. Companies are often also interested in developing use-oriented services and do not 

know how to move from offering only product-oriented services to also offering use-oriented services. 

Unfortunately, the research findings presented here are of little value for companies that wish to 

develop more use-oriented services. Hence, future research could be done to expand PSS transition 
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to also cover use-oriented service solutions and what kind of ‘hybrid’ design process is suitable for 

these solutions. 

Third, a practical limitation in the comparison between the generic and Company A ‘hybrid’ design 

process was that during the research, the ROS project team not yet executed all ROS design process 

steps themselves, such as Implementation, Post-launch, and End of Life. They only had planned 

activities for these steps, but they had not tested them all yet. In future research when the generic 

‘hybrid’ design process would be empirically evaluated, it is advised to do this in a company where a 

ROS project had been through a complete design process. 

Fourth, when the ‘hybrid’ design process was placed in the company context, no guides were created 

for how this ‘hybrid’ design process should be executed. This at times made it hard for the ROS project 

team to evaluate how complete and useful the Company A ‘hybrid’ design process was. A ‘hybrid’ 

design process is complex, and at times the company felt that it would be too difficult to be 

successfully implemented without providing additional guides or staff training on the new process. 

Future research could study what kinds of additional guides and training plans could be created to aid 

the acceptance and use of a ‘hybrid’ design process. 

Lastly, when comparing the generic and Company A ‘hybrid’ design processes a few future research 

directions were discovered. In this comparison, it was discovered that customer feedback in the 

Ideation step is valuable for both POS and ROS solutions. Also, it was found that literature should study 

market development and incorporate this into design processes. In addition, it was found that detailed 

development activities could be identical for the product and service domain, which is currently not 

the case in literature. Lastly, it was found via Company A that literature still lacks post-launch activities. 

This suggests future research could be done on expanding activities in the literature on these design 

process steps. The focus should be placed especially on post-launch activities, market development 

activities, and on studying if service and product domains should have identical detailed development 

steps. 
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12 APPENDIX A: PRELIMINARY INFORMAL INTERVIEWS 

Informal interviews were held with 6 ROS project team members, each interview lasting 60 minutes. 

The purpose of these interviews was to gain more insight to Company A and specifically on the ROS 

project and what relationship the ROS project has with Company A. 

Interviewee Role in ROS project 

I-A General manager 

I-B Operations and service manager 

I-C Customer engagement 

I-D Senior Manager 

I-E Solution manager 

I-F Solution manager 

After these interviews, five general challenges faced by the ROS project team were identified, which 

are as follows: 

- 1.Clash between customer centres and ROS solutions: Customer centres do not know what a 

ROS solution is and what kind of service model it uses. The Customer centres focus on selling 

products with short term goals instead of solutions with long term goals (such as ROS 

solutions). Customer centres need to put more effort into selling ROS solutions as they are 

unfamiliar with them, leading the customer centres to sell other familiar solutions to reach 

their own targets. 

- 2.Misunderstandings of ROS solution: ROS project team itself struggles to understand the 

concept of result-oriented services and all of its own solutions they offer. There are no clear 

communication tools to explain the concept of result-oriented services. Company A 

employees misunderstand ROS solutions as simple lease solutions. 

- 3.Issues due to expanding ROS project te0ma: The team wants to keep the project 

development process lean, but it can be hard to do with a larger project team. They also lack 

resources and  the ROS project team wants to outsource some tasks to other departments in 

Company A but these departments are hard to convince to help. 

- 4.Limitations: There are lack of resources for all tasks, leading to delays in delivering results 

and to lower quality of results. 

- 5.Old habits and  ‘This is how it has been done’ mentality: There is a huge difference on how 

other products in Company A have been developed when compared to how the ROS solutions 

are developed. The company has a product-oriented mindset, and they do not believe in ROS 

solutions. 

From these five challenges, challenges 1,2, and 5 were of interest as these could be in varying degree 

tapped on with a design process. These challenges also proved that the company has a POS design 

process and they struggle to change from a product-oriented mindset to a broader mindset. This also 

impacts the inability to transform the Company A POS design process to include development steps 

needed for ROS solutions. This research did not cover challenges 3 and 4 in any degree.  
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13 APPENDIX 1: INTERVIEW GUIDE 

Due to confidentiality, some terms used in questions had to be changed in order to avoid the 

company being recognized. These terms include ‘POS design process’ and ‘ROS design process’. In 

some questions, ‘part X’ refers to a specific design process step, such as Strategy, detailed 

development, or implementation. 

13.1 GENERAL GUIDE 
Q1: Could you tell in a few sentences what your job is? 

Q2: What parts of the POS/ROS design process are you responsible for? 

Q3.1: How do you contribute in X part of the POS/ROS design process?  

Q3.2: How do you contribute in X part of the POS/ROS design process? 

Q3.3: How do you contribute in X part of the POS/ROS design process? 

Q4: At what moments in X part do you receive customer feedback/have interactions between the 

service and product/ do iterations occur? 

For employees not familiar with the ROS project in the company, the ROS project is briefly 

explained and differences between POS and ROS solutions are highlighted. 

Q5: If a ROS project would be implemented in your market segment/your team, what kinds of 

process changes would be needed? 

Q6-8: *Questions asked on possible changes that could be done on specific activities the interviewee 

is an expert at* E.g. Would you apply activity X in process step Y for developing ROS solutions? 

13.2 EXAMPLE GUIDE FOR A SPECIFIC INTERVIEW 
Example is given from an interview with a project leader of R&D who is an expert in the product 

concept development and detailed product development. He was very familiar with the company 

POS design process. He was not familiar with the company ROS project. 

Q1: Could you tell in a few sentences what your job is? 

Q2: How do you contribute in product concept development of the POS design process?  

Q2: How do you contribute in detailed product development of the POS design process?  

Q3: Could you highlight when internal/external customer involvement occurs in the process?  

A theoretical model showing two types of design processes are shown with varying interactions 

between the service and product domain. These two design processes also differ in the amount of 

focus on services in Strategy and Ideation steps. 

Q4: Which design process shown portrays more accurately the POS design process in the company? 

Q5: What changes could be done for the shown process to make it represent the company design 

process more accurately? 

For employees not familiar with the ROS project in the company, the ROS project is briefly 

explained and differences between POS and ROS solutions are highlighted. 
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Q6: If you were involved in a ROS project, what kind of process changes would be needed for the 

project’s successful completion? 

Q7-9: *Questions asked on possible changes that could be done on specific activities the interviewee 

is an expert at* E.g. Would you apply activity X in concept/detailed development for developing ROS 

solutions? 

Q10: How and when is the service matrix translated to the product? 

Q11: Does the product development department have any experience regarding the development of 

ROS solutions? If so, has their developments differed from POS solutions and how? 
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14 APPENDIX 2: GENERIC INTERVIEW GUIDE POWERPOINT PRESENTATION 

A PowerPoint presentation was used to help the interviewees in the exploration interviews. This is a 

generic template and the design processes visualized were selected to be ones relevant per 

interviewee. Some questions were added or wordings (marked in red) where changed per 

interviewee. Some space was left for each interview to ask additional questions at the end of each 

interview. Due to confidentiality some information and visualizations cannot be shown. 
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15 APPENDIX 3: CODING TABLE 

Category Concept Sub-
concept 

Definition Example (quotes/ documentations) 

General Company POS 
design process 

Gates  ‘Activities of [detailed development] and [implementation] can start any time after T1 [gate]. It is up to the project 
leader in consultation with the program manager to evaluate the risks and take the decision’ (Doc.15) 

Strategy  Company POS 
design process 

 
Identify drivers for 
innovation, formulate 
visions and goals, assess 
current situation, identify 
future customers, 
determine what 
system/solution should be 
developed (Brezet et al., 
2001). 

’the decisions we make there [ strategic decision making] … we for example discuss a new feature or … one of our 
products that has to be faster... Uhm, from the CC [customer center] representatives we get information ‘ok, it 
needs to be this fast to be able to [be] competitive in our region…’ and umm based on that ‘ok then we [Commerical 
Solution Managers] think we can…sell this many instances of that specific product’. That is also related to the long -
term plan that you can see here [ displaying the process] in the five year target... so the outcome of the flightplan 
team decision is directly linked to the long-term plan for example.’ (I-1) 
 
‘… we have all the concept owners and product managers we have involved with that team and together with that 
team we define where we want to spend our development budget on, so what products or solutions we want to 
focus on in development and which ones we want to bring to the market first’ (I-1) 
 
Where is the information collected from? [ Validate opportunity and collection information and requirements]  
‘we try to speak with customers as much as possible, but we know that uhm our sales teams are the uhm important 
touch point towards customers. They are with the customers a lot, they see the customer a lot so, we know we 
need to gather a lot of information via them [sales teams]. We also have our market intelligence uh responsibility 
within our team that’s uhm looking more on high level what is happening in the market, what segments are 
growing, what are specific needs within these segments. … So it is a balance, it is not only the flightplan team 
representatives from the CCs that give us input but also market intelligence, product management, uh direct from 
uhh directly from customers, so that’s really a mix.’ (I-1) 

Company ROS 
design process 

 
Identify drivers for 
innovation, formulate 
visions and goals, assess 
current situation, identify 
future customers, 
determine what 
system/solution should be 
developed (Brezet et al., 
2001). 

‘…[ROS project] was a, you could say, a technical innovation project and that was years and years ago…But then it 
was recognized that there was a lot of opportunities in there that was enabled by the technology…that at that 
moment we weren’t really capturing it….we were asked by the board to uhm a way to organize for this [capturing]. 
To organize this as a separate group or internal accelerator or internal startup aside from the organization to make 
it happen. That was the assignment, to make [this technology] it happen. We can see the opportunity, we can smell 
the opportunity but at this moment it [was] not happening.’ (I-13)  ‘We analysed the market. So what are the 
different stakeholders. So you have, so our customer is an airport and the customer of our customer is the airline 
and even let’s say the passenger… so we really drew the total ecosystem of organisations that play a role in uh the 
airports... We did this [ecosystem analysis] to understand the market.’ (I-13) ‘ We wrote down all kinds of 
assumptions that we had based on that [ecosystem] analysis…so we did for the different stakeholders a value 
proposition canvas and then within the [key] stakeholders different roles …. that would be relevant for us.’(I-13) 
‘So the end result of this business exploration is uh a profile about how your, what the pains and the gains are and 
profile about your possible solution to be a ‘present’ to the customer. But we ended up…with a lot of assumptions.’ 
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(I-13) 
‘ Don’t take your ideas or your analysis  for granted. You have to validate it.  So after this first uh first round of 
setting up the uh draft value proposition, because that was the end result the exercise [=ecosystem analysis]that we 
did,…with a lot of assumptions…And what we did was to  start to validate those [assumptions]. So we conducted 
interviews with different uh customers …then we had already quite good input in where we right and where we 
were wrong [in our assumptions]. So I think the validation part was very important.’(I-13) 
‘…The biggest gap was on the business side of  the exploration. That was the area where nothing was being done. So 
there was also a risk that we would not take the full opportunity because of that, because you would only develop 
the technology but don’t look at what value it actually brings…you can be totally wrong in your technological 
solution. And we had that experience with [the company] before…’(I-13) 
‘ … We validated with the interviews  the pains and the gains as well as  how well the value proposition resonates 
with them[=customers]…In some of the sessions we validated  the pains  and the gains and at the same time the 
pain relievers and the  gain creators of our draft solution, our draft proposition.’ ’(I-13)  

Ideation Company POS 
design process 

 
Define customer 
requirements, build 
business case, create ideas 
based on customer needs, 
prioritize ideas and select 
an idea (Moser et al., 
2015). 

‘(1)Collect ideas gained from different sources and create onepagers. (2) Assess ideas (onepagers) and select ideas 
for further exploring… Assessment done based on criteria. (3)Explore the new solution idea to determine added 
value for customers, business value for Company A, and technical feasibility. (4)Select most attractive ideas,… and 
plan and budget  the new development project.’(Doc.-2) 

challenges 
 

When new ideas are looked at, how much focus lies on innovating new technological products and how much focus 
is put on considering what kind of service model/proposition could be used for a new product idea to sell well? 
'…The innovation team…are primarily focusing on uhh lets say, investigating how much the technical risk is…and if 
the idea is technically feasible… something that we still miss is that at some point brining an innovation to the 
development also means that the organization uhh has to become ready to absorb the innovation in the 
organization and that’s still…an open topic…’ (I-5) 
 ‘ … The technology department should not be in the lead, so we (R&D) need to be in the lead for the technical 
solution  but we should not be primarily in the lead to make sure that the organization is ready to absorb the 
innovation ..into the operations of the organization. There, other departments need to take their responsibility … to 
make sure that they can also absorb this innovation'. (I-5) 

Company ROS 
design process 

 
Define customer 
requirements, build 
business case, create ideas 
based on customer needs, 
prioritize ideas and select 
an idea (Moser et al., 
2015). 

The ROS solution technology already existed, and the ROS project team had to find a way to capture the potential of 
the technology. So part of the idea (physical part) was already defined. ‘We didn’t focus on the validation of the 
technical product and uh …we validated the full picture including …what ended up in the business model…. Also in 
the end a value proposition [was made]   which is also more inclusive so to say or a broader  view. So you have the 
finance part of the solution...you have the  data insights part of the solution… you have a continuous improvement 
of the solution based on data...that [=those] are parts of the proposition that in a normal setting within [company] 
would not be yea discovered in the early phase of business exploration because we [with POS solutions] would 
normally just look at  uhm ‘with this product can we achieve the capacity  that the customer is asking’. So we would 
be more narrow  in our scope of exploration.’(I-13) 
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Concept 
development 

Company POS 
design process 

 
Develop service and 
product concept, create 
main product 
characteristics and 
components. Multiple 
product components are 
made and evaluated. The 
service characteristics are 
described and defined 
(Moser et al., 2015). 

’ …so in [Company A] a product is mainly managed by the product team. And the product team is uhm is chaired by 
the product manager. In the product team we have representatives from all disciplines in the company… So uhh at 
the beginning [ innovate stage]  when we only have an idea of a product, it could mean that the product team can 
says ‘yea this could be an interesting innovation, let’s start an innovate project to uhh to check uhh if it’s feasible or 
not’. Based on that we could go back to flightplan team and say ‘hey this feature is really nice, we also see some 
market need for this feature, this new product. Let’s start development’. Then the flightplan team says ‘ok we’ll 
allocate some budget to start developing’ then we [ product team] start with… develop market and develop 
concept.' (I-1) 
 
first we create URS [user requirements]… I create the URS that includes all the requirements from uhm technology, 
service, sales, uhh from supply chain, all the requirements we have for this product will end up in user 
requirements…definitely more than [just] technical [requirements].' (I-1)….‘So service is going to give me all the 
requirements they have from service perspective…supply chain says ‘ok, for this product we need to create a new 
supply chain and we want to go to specific regions uhh in the world with this product, then we need to make sure 
we have uhh at least two suppliers for each part or whatever [region]’ (I-1) … ‘so it [URS] is functionality, the way we 
want to bring it [product] to the market, the way we want to service it, the way we want to create a supplier chain, 
all end up in the user requirements.’ (I-1) 
 
'We also create a marketing plan…and a roll out plans because we don’t want to go, to a, uhmm, lets say, globally to 
all markets at one go… But we want to do it in a phased way…This roll-out plan also defines when I need to train 
what sales department in the world.'  (I-1) 
 
‘How [Company A] is organized at the moment, we first sell hardware and software, so the actual product. And then 
afterwards we sell the service. That’s a bit silly but, but that how we uhh work.” (I-1) 
 
During Development phase, could you explain what kind of interaction exists between the [product and service 
domains]?  
'We interact via product teams…where [in the team] people from the different departments are represented … 
those are the main stakeholders [ departments represented in the product team] in the process that are important 
for us to align when we are approaching uhh a gate where we are going to release [solution]… But also service will 
need to prepare that when this pilot project is going live that they are able to support operationally this [customer] 
site.' (I-5) 

challenges 
 

‘it is not that we do a product development and after that look how to service it. It is more or less already a parallel 
process [service and product development] but uh I think it is not that interactive as we would need it to be if we 
are going  to also develop services together with products [like ROS]'. (I-5) 
 
At what moment is the service [matrix] first Applied/ involved during the Product development process? 
‘… we also deliver service  requirements  but to my opinion service requirement should be linked to the service 
[matrix]  and how you develop service… that’s kinda weird because the link is too late not explicit enough certainly 
if you develop market yeah there is part of an estimation on the business case being done for service in that but 
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that is not coupled to a service [matrix]  or it is not coupled to ,uhm, to a market vision on what the product needs 
and [what it] should achieve related to products.'(I-4) 
 
What could the company improve in its processes? 
'Make a very much stronger coupling between the business case,  what do you want to earn with the product, and 
couple that to what R&D has to develop. And also measure  how  products are doing it because I think we have a 
very good idea on how our customer is doing it...but we have a very hard time bringing it back on a specific part of 
the system,  product,  ..so it is very hard to get this kind of data and information. There are some initiatives to 
improve this...It is becoming clearer but it is still a step we need to take.'(I-4)  

Company ROS 
design process 

 
Develop service and 
product concept, create 
main product 
characteristics and 
components. Multiple 
product components are 
made and evaluated. The 
service characteristics are 
described and defined 
(Moser et al., 2015). 

Has [ROS project] integrated the product and service life-cycle management to be run parallel? 
'…We also bring in  requirements from a service point of view into the product design or requirements 
documentation so in the  URS [user requirements] so that’s the highest requirements document that we  have for  
[ROS solution] there are requirements for service…So in that sense it has been done in uh parallel but with 
interactions.'(I-20) 
'Developing the concept you create some kind of specifications , we call it features,…we define the features to the 
solution so this solution has been defined  in such a way [from features] and now the development team is  working 
on creating ahh software, mechanical  solutions that allows to create, to do these features we requested.' (I-15)  
How service model was created (‘ the service design process’) 
 
' there was a very high level value proposition uh at the start…where … we want to  enable flexibility by moving  into 
a real service model focus which is, lets say, not driven by ownership but more from a [??} which is from a output 
based versus  selling equipment [direction]. That was the overall yea  value proposition in combination with 
flexibility, scalability etc. So at that point…I got to make details about the service model, so what does it look like, 
which services are included, uh what are types of contracts, are there different models etc.'(I-14) 
 
'As a starting point  uh we did a  number of interviews with customers to.. review the high level  service model, 
identify their [=customers] priorities, their needs etc…What we did then was that we  talked with a number of  
service experts or  service model experts with companies with, well, comparable experience… we had a  uh two or 
three sessions with their experts to identify what would be the [service model] options. We came to I think seven or 
eight different kinds of service model options…Based on those [options] we made a first selection which we then 
started reviewing with customers again. (I-14) -This was done in iterations, so the cycle was repeated  
 
What components a service model has 
'We [=ROS project] sort of bundled the ‘lego pieces’[=service components in the POS service matrix] so basically we 
developed full concepts which combine, let’s say, a commitment  on output or quality in combination with the 
associated services  to be able to deliver that. … You either choose for a model where we commit on technical 
availability and that comes with these services, that is what we deem necessary to be able to deliver that … All these 
parts which are part of the service contract [=POS solutions] are in principle already things we [ROS project] are 
doing, the only key difference is that they have not been bundled and there is a limitation with regards to our 
performance commitment [=guaranteed level of performance].' (I-14)  
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Detailed 
development 

Company POS 
design process 

 
Product architecture is 
created, detailed design of 
product (e.g. technical 
specifications, raw 
materials), creation of 
prototype. Service is 
detailed and documented, 
service implementation 
plan is created. Service is 
tested and product 
prototype is tested 
(Marques et al., 2013). 
After testing, final 
improvements are done 
that were identified 
(Aurich et al., 2006). 

 Service matrix and how it is used in Company A: 
’its more uh a kind of generic service blocks that you can apply at all types of mechanical solutions. So yea.’ (I-2) 
‘it [Service matrix] is used [at detailed development]. So uh, for every new product we also think of ok, what types 
of service[s] we want to deliver with this this product. That’s [service matrix]  is split into asset services, logistic 
services, and business services… what we normally do is really on asset services so making sure there is a hotline 
that the customer can call when he has issues, uhh that we can do maintenance [and] that we can also train local 
[customer site] colleagues on how to do maintenance on the products [??] and inspections on the products.’ (I-1) 
 
Regarding if the service [matrix]  is used for all new products developed:  
I-1 ‘yeap, yeap…the different lego blocks you see here in this image [of service matrix] sometimes we only, lets say 
most of the time we only create the … asset services and sometimes also logistic services are added. But in the end 
if you want to deliver the most extensive way of delivering service, you want to of course create everything for this 
specific product but that’s uh often not the case’. (I-1) 
 
‘During this phase [final steps of development], development is focused on fixing all the stuff that we found in the 
pilot project and making sure we finalize product so we can bring it to the market. Then we have the actual and the 
uhh global launch of the product …so then we really start uh detailing out the market introduction plan on how to 
go to a specific market…and then we need to make sure all departments are trained, so all sales departments are 
trained uhh maybe we…create a regional sales and promotion plan because uhh potentially in US we want to use 
different channels and different  way of communication than in for example Germany’.  (I-1) 

challenges 
 

When asked are service and product developed together, and are customers involved in the process of Company A 
:’No, not a lot. Its uh usually the development is quite mechanical[ly] oriented and uh customers are not a lot 
involved, no no.'(I-2) 
 
‘…so when we develop a new product we do the check ‘ok what kind of service [matrix] or elements from the 
[matrix] uhm  are relevant for this product’ uhm  or in the other way around maybe a product cannot deliver a part 
of the service [matrix] so then we cannot do it . But there is no way of  uhm  bringing this to the organisation so in 
fact uhm  the outcome of this exercise [isn't recorded] there is no real escalation mode, or discussion platform, or a 
kind of product database where we describe what product can deliver what.’(I-4)  
 ‘How can somebody from service sales know that for [name of product] he cannot sell remote monitoring?  What is 
the root cause for this issue of inability to inform the organization of features a product cannot do? ' (I-4)  ’The root 
cause is that the link between service [matrix],  what kind of things would we like to sell,  and product development 
is not explicit enough.  so what I see is that we develop uhm during  development we do a lot of things uh we train 
service desk, We defined the spare parts, uhm we make a training plan  for maintenance groups, so we do a lot of 
things.  but uhm  the link between what we do and the [service matrix] should become much more explicit and then 
you can say ‘ok we do not develop this in this product it has this kind of consequences for the service [matrix] or 
other way around’.’ (I-4) 
'it is not that we do a product development and after that look how to service it. It is more or less already a parallel 
process [service and product development] but uh I think it is not that interactive as we would need it to be if we 
are going  to also develop services together with products [like ROS]'. (I-5) 
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Company ROS 
design process 

 
Product architecture is 
created, detailed design of 
product (e.g. technical 
specifications, raw 
materials), creation of 
prototype. Service is 
detailed and documented, 
service implementation 
plan is created. Service is 
tested and product 
prototype is tested 
(Marques et al., 2013). 
After testing, final 
improvements are done 
that were identified 
(Aurich et al., 2006). 

you need to translate these [service] models into contracts, uh KPIs, [ etc.]' (I-14) 
Does ROS solution’s product development process differ from the product development process of a POS solution?  
'It is pretty much the same…What are doing now in [project] is very very similar to what happens with [a POS 
project].'(I-15)  'The product [for POS and ROS] is the same, it does not change. It is just that you add in part of your 
product you add the service…this [service] is not so related to your product…you can productize [=create products] 
all our [ROS products] in the same way.'(I-15)  Interviewer:’ so you could say that the product components of your 
solution is pretty much done in the same development steps regardless what kind of end solution [POS or ROS] is 
made?’ I-15:' yes, exactly. The only difference is that if you haven’t developed a service model, you have to develop 
a service model.' (I-15) 

challenges 
 

‘…the link product development and service development can be stronger.. so we develop product and service  in 
parallel and not first develop a product and then start thinking about  how to develop service’(I-20) ‘….The product 
development itself does not steer the service development…So that’s my view heh. So we are not first developing a 
product and then  a service, so we started at the same time and we do that in parallel. Only the yeah, the link and 
maybe the iteration between those two is not that strong yet.’(I-20) 

Implementation Company POS 
design process 

 
Product components are 
produced, company 
prepares to execute 
service prior to market 
release. Then, solution is 
released to market (Brezet 
et al., 2001). Market 
launch is adapted to local 
markets (influenced by 
geographical, cultural, and 
other factors) (Aurich et 
al., 2006). 

‘then everyone is trained and then we really execute this [product]. So then we say, ok, uhh let’s launch an online 
campaign uhm and then in the end you start keeping track on how many leads are coming in and [??] going to uh be 
able to deliver all the business case[s] and then you actually execute the plans you created in in the previous page [= 
prepare, sell, deliver, service process].’ (I-1) 
‘…so the project team is terminated and we have a handover to the product team ‘hey guys, the product is now uh 
on the shelf… sales can sell it, engineers can engineer it, and service can service it. And now monitor the lifecycle 
and make sure it stays competitive’’ (I-1) 
Total solution in Company A 
'so typically a system is built up from all these components [ refers to products/solutions company offers]…and all 
these things have to come together and together they form a total solution and that’s a big system. Interviewer: so 
the customer buys a total solution? I-21: yes. And we have all these different groups in [company] for these sub 
parts [referring to the products/solution company can offer]… (I-21) 
Steps in selling and implementing a total solution for a customer 
‘… so after selling the system, the project goes through all these phases. So first in Define…is really describing what 
the system will do in big lines and Detailing is basically going to the details…so these guys end up with lists with 
parts to order…And then you go to the Supply phase. So then you have this list of components you need and you 
send it to the supply department and they are going to fabricate the  stuff and send it to the customer site and all 
the software engineers will supply the software... Then you have the install phase, so all the stuff that was sent to 
the customer site will be installed by the installation group. And then if everything is physically installed then all the 
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commission engineers [in Commission phase] so typically the software guys  they can come to site and  really yea 
commission the system...see if it works, fine tune it…at some point all those guys say ‘ok I’m done’ and then you 
test the whole system [Test phase] and you help the  customer in ramping up their operations.'(I-21) 

Company ROS 
design process 

  
Explaining how company sells a total solution 
'so typically a system is built up from all these components [ refers to products/solutions company offers]…and all 
these things have to come together and together they form a total solution and that’s a big system. Interviewer: so 
the customer buys a total solution? I-21: yes. And we have all these different  groups in  [company] for these sub 
parts [referring to the products/solution company can offer]…so ideally we [ROS project] will be one of these boxes 
[referring to be a solution that can be a part of a total solution]…It is an addition to the systems, it is one of the 
components  that you can [use to] build up your total solution.' (I-21) 
Steps in selling and implementing a total solution for a customer 
‘… so after selling the system, the project goes through all these phases. So first in Define…is really describing what 
the system will do in big lines and Detailing is basically going to the details…so these guys end up with lists with 
parts to order…And then you go to the Supply phase. So then you have this list of components you need and you 
send it to the supply department and they are going to fabricate the  stuff and send it to the customer site and all 
the software engineers will supply the software... Then you have the install phase, so all the stuff that was sent to 
the customer site will be installed by the installation group. And then if everything is physically installed then all the 
commission engineers [in Commission phase] so typically the software guys  they can come to site and  really yea 
commission the system...see if it works, fine tune it…at some point all those guys say ‘ok I’m done’ and then you 
test the whole system [Test phase] and you help the  customer in ramping up their operations.'(I-21) 

Post-launch Company POS 
design process 

 
The solution is assessed 
after launch and improved 
continuously (Moser et al., 
2015). Simultaneously, 
market response is 
monitored (Brezet et al., 
2001). 

’So, so after the launch you end up … in monitor lifecycle and assess tickets. That’s where we identify issues with the 
product, maybe we find out somethings are missing or wrong. That could mean we need to start a new 
development so we need to create a new project team to do this development.’ (I-1) 
’ ... when we do not sell a product as much as we hoped we would sell it, then we will get messages from our sales 
colleagues ‘hey our product is not competitive anymore’ we need either uhh create an update, so we start 
developing again, or we need to phase it out as there is no need for it anymore ...’ (I-1) 
What kinds of improvements are done on products in the company? Are they done in a proactive or in a reactive 
way? 
'Mostly about technical and software improvements so it is about, uhh, for example  a specific part that, that breaks 
down too often… So it is mostly related to uhm  to improving the UPS time of a product, performance-related,  in 
the end Maintenance enhancement doing things easier…. it can be small updates...it can even be safety issues…. If it 
is a bigger update then we can make a business out of it, we don't need to give it away for free. But we can go to 
the customer and say ‘We have this equipment that you bought from us, we have a new update, we can come and 
install it for you and you get this in return but it will cost you that amount of money’. Especially related to software 
and it is a big business because they tend to be end of life each 4 years. So that takes a lot of effort and money to 
maintain but it also means a lot of business for us. ' (I-4) 
'With the customer needs yeah we do get customer feedback  that is mostly on the commercial side'. (I-4) 
 
Are improvements done in a proactive or in a reactive way? 
'Kind of both. They have proactive maintenance on a specific solution they offer for customers ‘You predict upfront 
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the that certain part is wearing out. That is a typical example of proactive maintenance. It is not broken yet 
functionality is not broken, is really a service innovation that we bring to products and bring to customers.’ (I-4) 
 
What the company has done when looking into improving a product after it enters the market.  
' …and this is something that we did not do uhm until I think two years back, [now] we are doing small parts of it 
[improving product post-launch]….now for two financial years that we have a separate budget from the board…for 
product engineering so that everyone in the organization can make some business cases on how they think we can 
improve a product and then that business case is evaluated…and then we can do some product updates…on cost 
improvements. Main focus was to solve some critical supply chain risks in our products… mitigating supply chain 
risks but also  other people within the organization are able to make some business cases...' (I-6) 

challenges 
 

I-1: ‘After launching the product you end up of course in monitor lifecycle [ in maintain process]…having the 
feedback from one pilot is of course nice to improve it [=product] but after that [=launch] you still learn stuff on the 
new product so then you would definitely want some more feedback on the product as well.’ Interviewer: ‘so it 
[monitor lifecycle and assess tickets] should have a bit more customer feedback focus here instead of solving 
problems?’ I-1:’Yea exactly. It is really focused on ‘hey we found out we have issues with this specific part on site we 
need to fix it’. It is really technology driven.’(I-1) 

Company ROS 
design process 

 
The solution is assessed 
after launch and improved 
continuously (Moser et al., 
2015). Simultaneously, 
market response is 
monitored (Brezet et al., 
2001). 

Maintenance process of ROS project 
'In principle not too much I can share other than the principles… in the  end there is going to be a team which uh 
basically based on feedback  out of the team or out of the field, so from the sites, process engineers,  application 
engineers uh basically get informed on bugs in the system, improvement opportunities  etc. to be able to work on it 
to uh solving these issues and deploying these new updates...' (I-19) 
 
I-19. Showing Post-launch activities that were added for ROS solutions, as they did not exist in the company POS 
design process: 'it is basically a functional overview for uh the delivery of [ROS solution]. It is not so much the 
development process  but really the yea actual when we have a developed product how we sell it, how we 
implement it  and how we run it… the team which in the end operates and improves the system ... So if you look at 
basically at our sites we have a number of key activities. We have the operations and the maintenance of the 
system but that’s really on site level...then there is incidence support … then there is  system changes, so it could be 
that during the lifetime of the system you need to update it so you need to design these changes , update the 
contracts and implement them. And there is uh  partially maintenance management it is more of a generic cross-site 
activity where we basically review how we maintain the systems and how we can improve that, do that smarter and 
decrease cost[s]… Leading to the final block and I think that’s the key..is that on cross-sites  we will look at process 
optimization uh, report on performance, improve operational procedures, manage the assets that is deciding when 
to replace them and to maintain them but also technical system improvement identification…It is really that integral 
view from a cost perspective how to create lowest cost of running this system. Those are the….that all feeds to our 
R&D team…which works on system enhancement…development of new functionality and the improvement of 
serviceability...This is something I have made specifically for [ROS project] because we basically say we need a, we 
have a completely different concept where we are responsible for  uh total system for a longer period. So a lot of 
these functions already exist [in the company]…but especially this I think is quite new where that we in the end set 
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up an organization which continuously feeds  the technology guys  to develop and update the solution based on the 
input/output field.’  (I-19) 
 
'This [maintain process] is really based on you hav[ing] a product and you are ready with development and then you 
only do some monitoring, life-cycle, and phase out. However, we [ROS team] believe that  since if you have more 
and more software as part of the  product, then you can really continue to  not only monitor and maintain it but 
also keep on optimizing it and developing it...'(I-17) … ‘… especially in the software we will continue developing so 
actually instead of having a separate  cycle of [monitoring] I hope that will be part of continuous improvement or 
development. So I really foresee you having a cycle like ‘develop something, put it on a market, monitoring and 
again develop, monitoring, develop’ so it is more like a cycle…it’s more circular. It is maybe for the hardware 
different but definitely for the software.'(I-17) 

End of life Company POS 
design process 

 
(1) Product is not 
produced anymore and 
existing products are 
recycled. Service is no 
longer offered on the 
market. (2) start a new 
development process with 
a further development or 
a complete redesign 
(Moser et al., 2015) 

’When we decide to phase out a product because we are no longer selling this or uhh there is already a new version 
of the product then we of course need to tell sales ‘stop selling this product’. Then I am responsible that sales is uh 
informed and we change of in our [software name] pricing tool we use that we change of course… we need to make 
sure the product is no longer in the catalogue. So that’s a change we need to make, we need to update this tool. 
Uhm, then we roll our the market and most of the time this is umm done via sales managers. Then we say ‘hey this 
product is installed at all these customers at ours, please inform them that we will phase out this product’ … From 
service perspective we of course need to inform our customers uhmm we can no longer ..within five years we are 
no longer able to sell spare parts for this product for example.’ (I-1) 

Company ROS 
design process 

 
(1) Product is not 
produced anymore and 
existing products are 
recycled. Service is no 
longer offered on the 
market. (2) start a new 
development process with 
a further development or 
a complete redesign 
(Moser et al., 2015) 

 'The phase out, it will still be there but my aim is to have it as less as possible. The only question is, what do you do. 
So for hardware, we want to have it [phase out] as late as possible but for software  uhm we are going to have a 
plan if the  software version will be phased out. We are going to update everything in the field'. (I-17) Interviewee: 
‘so it would have a phase out hardware and a phase out software?’ I-17: 'Yes…and the goal is actually to just for 
software a new version just use that one and maintain that and phasing out the old one, like ‘ok, update it and 
ready’. (I-17) 
 
‘To drive the transition to a circular economy, we[ROS project] are adopting innovative business models and 
maximising the lifetime of our products and solutions… Sharing assets: reusing vehicles…. Upgrade is king: Asset and 
software upgrades…Service and refurbishment: longer lifetime… Lean concepting: high asset utilisation…’(Doc.11) 

Reasons why 
Company A  
wants to 
develop ROS 
solutions 

Competitor 
pressure 

  
’we have been talking about it [ROS solutions] for 10-15 years but the application is very limited. But I think uh the 
market will push more towards this [ ROS solutions] also because those robotic startups they offer this type of 
model...’ 
 
How many competitors are there offering ROS and why they are interested in developing ROS solutions? 
I-2:’Let’s say the traditional competitors are not so active, they little bit similar [to] [company A]. There is only one 
company [supermarket supplier’s name] they are very active in supermarket systems and they offer to run the 
whole warehouse for the customer…so ye the customer can really outsource their operations to that competitor.’ 
When asked if this supermarket system company is a major competitor for the company: I-2‘yea, the strongest 
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competitor in supermarkets…its because these systems are so complex the customers ask ‘yea you can deliver the 
system, but can you also run it for me?’ and [competitor company] decided to develop on that proposition. 
[Company A] also gets that question from customers but we are then uhh a little bit hesitating…just buy the 
system...’ 
 
I-2”Lets say the startup companies … most of them offer service based [solutions] [=ROS] and uh there really dozens 
of those startups…they deliver service-based solutions. They are new entrants in our markets. ‘ 
 
When asked if new entrants (startups) are considered as a threat to Company A: I-2:’yea, it’s really a threat. Because 
uh they are quite successful, some even already have 300 systems implemented…they are already more than 
startups…we also meet them at our target customers…they [target customers] already use those startups. It’s really 
a serious threat’ 
 
When asked if Company A is losing some opportunities or contracts to these startups with ROS solutions I-2:’ yea, 
absolutely. Because they have flexible solutions, scalable, yea they can lease them, and uh not to underestimate, 
they look very modern and innovative for customers’. 
 
When asked why competitors are interested to develop ROS solutions: I-2:’ I think those startups, new entrants, are 
really triggered to move towards service-based solutions’ 
 
There is clear demand and competition in the market for ROS solutions, how fast will Company A join the ROS 
market? I-2:’ I think we must be very quick [to join ROS solutions] uh because it’s really developing quickly in the 
market and for  warehousing and parcel we’re already quite late with AGV based solutions if you compare with 
competition, also the traditional competition they’re also already developing AGV based solutions.’ 

Customer 
demands 

  
Do customers desire to own products or desire a result? What kind of differences between markets is there in the 
desire to buy result vs ownership? 
’Especially for the 3PL service providers, they like to buy result. They don’t have the money, they have short term 
contracts, they want the flexibility and the scalability... Also the e-commerce companies [want results] because they 
grow so fast. So uh, they can grow 20% 50% and if they have a fixed system that’s also not good so they also want 
flexible systems. So I would think 3PLs and e-commerce companies they prefer uh the service-based solutions 
[=ROS].’ (I-2) 
Interviewer asks what kind of customers prefer ownership models (POS solutions): ’ Maybe supermarkets, maybe uh 
parcel companies uh because its also now uh for a lot of companies money is now quite cheap because the interest 
is so low. Then some companies prefer to invest it [money] in a system instead of having it in the bank…companies 
that have own a lot of money in their balance sheet [want ownership]…For example 3PL don’t have a lot of [money] 
and usually e-commerce also not because they invest so lot. Usually they make a couple of years loss and yea they 
don’t have the huge money to invest.’ (I-2) 
 
When asked about customer differences between markets e.g. customers in parcel vs warehousing. ’I think parcel is 
quite traditional to wanting to have uh equipment. In warehousing…they would prefer ownership. 3PL and e-
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commerce would prefer results.’  (I-2) 
 
How much do customers in different markets value ownership? (e.g. I want to own systems no matter what vs I want 
the best systems, I don’t care if I own it or not) 
'Most of them don’t really value ownership, it’s more like that’s the business model what is offered. So they didn’t 
have a choice. It is like uh when you have a lease car it really doesn’t matter that ye if it’s not offered they don’t 
have a choice.’ Interviewee asks if can be expected if customers would protest against losing ownership. I-2:’no I 
don’t think so. But uh that’s my feeling.’ (I-2) 
 
Is there a pull from customers for service-based solutions, or is there a push from Company A to sell service-based 
solutions (e.g. [ROS project])? 
' What I am seeing and what I am hearing from stakeholders who are uh working with the market, also that 
depends. It is both I think…If you are talking about a level higher, so about strategy and market teams which are 
reflecting the market needs to what we should deliver, they are saying ‘ok yea some markets we  have to go to 
service-based solutions [=ROS] or at least a combination of products and services together, so exactly what you call 
service-based [=ROS] because otherwise we are not uh added value for our customer anymore. Uhm but that [pull 
vs push] depends on different kinds of stakeholders which you are talking with uhm, that depends on what kind of 
market.'(I-7) 
 
Customers in warehousing who have increasing demands leading to increased need for capacity: ’we see that within 
our segment… for our customers it is very difficult to look lets say, three or even five year ahead because they 
actually don’t know what they will sell in the future. Especially companies like [e-commerce company] they they sell 
everything. So, the systems they need to automate their fulfilment uhh the needs for these systems can change in a 
couple of years. So therefore they are really looking for systems they can easily install and easily break down uhh 
again... we are going to investigate the the usage of a [ROS project] like solution… for warehousing as well.” (I-1) 

Strategic 
reasons 

  
‘Business models to achieve strategic objectives [of Company A]: Service/ performance based business models 

- Require strong partnerships with our customer 
- … 
- Incentivizes the company to continuously improve our solution and solutions portfolio (and thereby 

remaining global market leader) 
- … 
- Create stable cashflow 
- Enables the realization of sustainable (e.g. circular) solutions …’ (Doc.1) 

Competitive 
edge 

  
Is Company A interested to offer more services? 
I-2:’yes, absolutely. Also because uh, yea, services based on IT such as process optimization, give advice for 
customers, predictive analytics, those kinds of things [we] are really interested [in] because we think we can make a 
difference there and not with the mechanical equipment. 
 
 ‘I think it can really bring competitive edge…yea if you really offer this you get a lot of unique selling points 
especially for uh ye certain segments like..3PL. (3PL are logistics service providers that a business can use to 
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outsource their logistics for, so they do not need to do the logistics part themselves). It is especially popular in e-
commerce, fashion. Traditionally those companies uh they don’t have a lot of money to invest, they usually have 
short term contract with their customers..1 year or 3 years, uh they usually have to implement a system really fast, 
so they don’t have two years to implement all fixed equipment. So for the 3PL market this [ROS offerings] is very 
interesting.’ (I-2) 

Customer 
involvement 

General POS design 
process 

 
When are customers involved in the design process? 
'What currently is happening uh  first we created very large projects so we create very large content here which can 
take a very long time before you finally put something at the customer…Smaller pieces of development I think then 
the customer would more often [be involved], so this [development] cycle you would do [it] more often, so then the 
customers are involved more often.'(I-11) 

Strategy POS design 
process 

 
Interviewer: ‘so it works that CC [Customer centres] collect the customer needs and then they will forward them to 
you?’ I-1: ‘yeah’ 

ROS 
design 
process 

 
‘ Don’t take your ideas or your analysis  for granted. You have to validate it.  So after this first uh first round of 
setting up the uh draft value proposition, because that was the end result the exercise [=ecosystem analysis]that we 
did,…with a lot of assumptions…And what we did was to  start to validate those [assumptions]. So we conducted 
interviews with different uh customers …then we had already quite good input in where we right and where we 
were wrong [in our assumptions]. So I think the validation part was very important.’(I-13) 

Ideation POS design 
process 

 
within innovate for example, we sometimes do an innovate project together with a customer and then we get direct 
feedback on a certain functionality we want to test, and yea, and then we get direct feedback on that from the 
customers…customer feedback is definitely part of the innovate [process] part'(I-1)  

ROS 
design 
process 

 
‘We didn’t focus on the validation of the technical product and uh …we validated the full picture [with customers] 
including …what ended up in the business model…. Also in the end a value proposition [was made]   which is also 
more inclusive so to say or a broader  view’(I-13) 

Concept 
development 

POS design 
process 

 
Could you highlight when customer involvement occurs in the process (internal within company and external 
customers)?  'The ‘flight plan team’ that is really looking with the real [external] customers on ‘ok what is really 
needed in the market’. So they say, ‘ok this needs to be developed’ and we [R&D team] then get the task to develop 
that part or one of the parts of course [of the product]… we do that uh with all departments  because sales need to 
be involved…engineering,  service, supply chain…we already start at the beginning, we start in development and  we 
[department members] discuss together ‘ok what do we need to deliver?’ so we can sell the final product and 
everybody has the correct information for it…then it is decided ‘ok this this this department is really involved in the 
development’, or they are more uhm they are not really stakeholders there…we don’t need to deliver to them, ok 
they can be informed but they [are] not really part of us as a development team.'(I-9) 
 
What kind of input do you receive from the internal customers? 
'You will review it [ solution concept] it at certain times with certain stakeholders to see if this is what we mean, yes 
or no,…are we on track, is the business case still true…you have several times review moments with stakeholders uh 
to see if we go the correct direction.'(I-9) 
 
‘… I am responsible for the business case and the user requirement specification (URS). The URS we want to write 
down all requirements that need to be covered in the new product. There  I have the responsibility to check these 
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requirements with market, our customers. So most of the time we do this via flightplan team representatives but 
also directly with key accounts, for example. Key customers, we need to check ‘hey we are thinking of developing 
this, what do you think?’ try to involve them yea.’ (I-1) 

ROS 
design 
process 

 
'As a starting point  uh we did a  number of interviews with customers to.. review the high level  service model, 
identify their [=customers] priorities, their needs etc…What we did then was that we  talked with a number of  
service experts or  service model experts with companies with, well, comparable experience… we had a  uh two or 
three sessions with their experts to identify what would be the [service model] options. We came to I think seven or 
eight different kinds of service model options…Based on those [options] we made a first selection which we then 
started reviewing with customers again. (I-14) 

Detailed 
development 

POS design 
process 

 
Could you highlight when internal or external customer involvement occurs in the [Company A POS design process]? 
what kind of input do you receive from them?  
'Looking at the R&D department, our main input is coming from our internal customers. That's uhh more from the 
sales perspective,  What kind of products do they require. But going further on uh  in the process It's also getting 
Service involved To know that we are ready With the pilot so they can also support us. And in-between with the 
engineering department To make sure the product we create that they Can apply that within Projects.' (I-3) 
 
'There is also limited link Directly to the end customer... What we do see is that [??] based reporting, we do see a 
link to the customer to receive feedback for them on the reporting. We really want to talk to the end user… want to 
know if we built something that they can understand... so there we have a link to the end customer. But when 
looking at the parcel platform that is mainly driven by our internal customers.'(I-3) 
Interviewer: When you do have external customers, how early in the process are they contacted or become involved 
with the project(s)? 
'It really depends…on for a lot of products it is the case that in the pilot phase  that means that we are ready with 
the product development and and we start really piloting at the customer. that is actually executed by the 
engineering  department they build and test the system at the customer.'(I-3) 
 
What kind of input do you get from the customers? 
'In that phase [pilot product] from The internal customers from our engineering department, We get feedback on 
on whether they can really apply our product, the main, the goal of the pilot phase is to understand delivering 
correct products with the correct information around it so the engineering department can apply it. So That is what 
we get feedback on. on the other hand we are at that moment, uh, Proving the solution at the end customer so we 
also see if the things are functioning good or really good or less good. so the application in the customer uh in the 
customer process.'(I-3)  
 
specifies parts of process when [Company A] gets end customer input 
'so we see different things. one hand Starting with the pilot phase in which we apply the products at the end 
customer, there is some interaction there.  And when possible and valuable when we want early feedback already 
in concept phase, or at the end of the concept phase, from the customer we sometimes have a direct trial at a 
customer.'(I-3) 
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Is it common to gain customer feedback in test concept activity in Develop concept? 
'Depends on the product we are developing. [Gives examples of different products where the frequency and 
amount of customer feedback differs. Cannot specify due to confidential info].'(I-3) 
 
Customer involvement in develop product phase: 
'When there is the first iteration of a product available it is quite common to [offer] them over to customers 
because at this moment  [gate 2]  is past  so we know that under certain conditions it can be sold and that ends up 
with  customer interaction that is mainly driven by sales but it will end up with R&D department giving a demo to 
them. so that will also give some really useful feedback to apply in the product development.'((I-3)  
 
'In pilot product, we actually engineer and install the product at this pilot customer. When we have installed and the 
customer is actually using the product, we get all feedback during this pilot on the product, what the customer 
thinks about it. And we bring that [feedback] back in the product development to fix all the, let’s say, the learnings 
we got from the pilot and to finalize the product  so we can actually after the pilot product phase launch the 
product and hand it over the entire market [in global launch]’ (I-1) 
‘You can see here [ collect pilot customer feedback].. we collect the feedback from the customer and we uh use this 
to update the business case and to further develop the sales training and and execute the sales training…so that’s 
what we do at the end of the product development’ (I-1) 

ROS 
design 
process 

 
Does ROS solution’s product development process differ from the product development process of a POS solution?  
'It is pretty much the same…What are doing now in [project] is very very similar to what happens with [a POS 
project].'(I-15)  Hence, same customer interactions occur for ROS solution development as for POS solution 
development.  

Differences 
between 
company POS 
and ROS design 
processes 

General   How the [POS] process map is built up its not continuous it is really as ‘ok we have a new [POS] product idea, we do 
a lot of post-it sessions, we get a lot of insights, we do market analysis, then we pilot it, then we develop it and we 
bring it to the market’.  And then its gona end. And then we [POS product] gona do some maintenance activities but 
that’s more on…monitor when its uh out of service or when, lets say, dependencies with regards to licenses or 
components in the total solution are outdated or need to be replaced. It is really so to keep the thing [ POS product] 
‘in the air’. And with [ROS solution] yea it is quite different  because here  we have a vision… is that this becomes a 
continuous process. We here have…solutions and how to continuously get that feedback from the field and from,I 
think its two ways, it partially comes from new opportunity identification… the second stream is capturing that 
feedback from how we are running in the field to also improve the solution….And yea if you go back to the [POS] 
process map, that’s  not really in there.'(I-19) 

Strategy 
  

we didn’t focus on the validation of the technical product and uh …we validated the full picture including …what 
ended up in the business model…. Also in the end a value proposition [was made]   which is also more inclusive so 
to say or a broader  view. So you have the finance part of the solution...you have the  data insights part of the 
solution… you have a continuous improvement of the solution based on data...that [=those] are parts of the 
proposition that in a normal setting within [company] would not be yea discovered in the early phase of business 
exploration because we would normally just look at  uhm ‘with this product can we achieve the capacity  that the 
customer is asking’. So we [in POS design process] would be more narrow  in our scope of exploration.' (I-13) 

Ideation 
  

POS project focus on technical validation, while ROS projects focus to validate the full picture. 
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‘We [ROS project team] didn’t focus on the validation of the technical product and uh …we validated the full picture 
including …what ended up in the business model…. Also in the end a value proposition [was made]  which is also 
more inclusive so to say or a broader  view’(I-13) 

Concept 
development 

  
Could you highlight how the service development process of [ROS project] differs from the product development 
process visualized in [company POS design process]? 
'What [ ROS project] has done is not part of the [POS] process map…what we did was that we developed an entirely 
new service  [matrix]. That’s the service model. And there’s a lot of steps in that but  basically following that  then 
we have our new service model  then I do, which is the process we are now in [showing Develop product-specific 
services], we set up aa service product team so that’s the next step and now we are  basically working  uh to set up 
the support uh to ensure manuals are there, the product database. SO all these steps [shown in POS design process 
‘develop product-specific services’] we are running through because that is how we basically embed a new service 
or product, I should say product, within our service organization. But the whole step before before, develop service 
[matrix] is  not there [ in POS design process]… it used to be that  first step here [showing in POS design process 
‘develop product-specific services’] was ‘develop service [matrix]’, there was a step but it has been changed  to  
‘validate with service [matrix]’. Sort of as the service [matrix] is given, you just have a new product that needs to 
align  with the  service [matrix] whereas we [ROS team] develop an entirely new service [matrix].' (I-18) 
'In principle we are trying to follow the majority of this [POS] process to basically uh embed it in our [??] 
organization and we only deviate  from that when needed.'(I-18) 
What should be added to the ‘Develop service’ process step (has hotline support setup etc atm) 
'We [ROS team] still also have to set up, let’s say, our continuous development organization team  which basically 
supports  future  updates, optimizes the system etc which si something that is non-existent so ehh at least for our 
period we got our maintenance plans ready, we got out support but the whole  let’s say continuous improvement 
and updating organization, that’s not there yet, we need to set it up.' (I-18) 

Detailed 
development 

  
Service model [ROS] vs Service matrix [POS] 
'We [=ROS project] sort of bundled the ‘lego pieces’[=service blocks in the POS service matrix] so basically we 
developed full concepts which combine, let’s say, a commitment  on output or quality in combination with the 
associated services  to be able to deliver that. Whereas  in the service [matrix] [=used for POS solutions] it is more of 
a menu card  where you basically [ask] ‘do you want this service, do you want some corrective maintenance, do you 
want some preventive maintenance, oh you also want some hotline well yea you take it with it and we will put it 
into a service contract’. (I-14) 
'What happens traditionally [=POS design process step] we do preventive and corrective maintenance, that is now 
these contracts are often based on ‘we have X number of X teams with 10 people who are in your site team to keep 
your system running yea do corrective maintenance and that’s your contract’ you pay for your [??] every year and 
that’s how it work. We [ROS project] move away from this and we say uh, well you pay for this technical availability 
this system will work 99.9% of  the time and to do so we will maintain it and if we need 1 maintenance person or 10, 
that’s up to us. In principle we still do the same activity we still bring in the same guys with the same skills doing the 
same work, the only way [ it’s different] is that the type of contract changes.'(I-14) 

Implementation 
  

When you look at [ROS project]  and how [ROS project] was  introduced, so the [ROS project] also started as a  
corporate startup, that was also already different.'(I-12)  Interviewer: They [ROS team] did a public announcement 
extremely early [in the development process]. I-12: 'Yea so we already had a lot of  videos and sales materials and 
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they were all over all the fares and visited by the whole world and we did not even have one working vehicle. So 
that is uh yea for me that was also weird to see that happen.' (I-12) 

Post-launch 
  

‘ How the [POS] process map is built up its not continuous it is really as ‘ok we have a new [POS] product idea… then 
we develop it and we bring it to the market’.  And then its gona end. And then we [POS product] gona do some 
maintenance activities but that’s more on…monitor when its uh out of service or when, lets say, dependencies with 
regards to licenses or components in the total solution are outdated or need to be replaced. It is really so to keep 
the thing [ POS product] ‘in the air’. And with [ROS solution] yea it is quite different  because here  we have a 
vision… that this becomes a continuous process. We here have…solutions and how to continuously get that 
feedback from the field and from,I think its two ways, it partially comes from new opportunity identification… the 
second stream is capturing that feedback from how we are running in the field to also improve the solution….And 
yea if you go back to the [POS] process map, that’s not really in there.'(I-19) 
 
'This [maintain process] is really based on you hav[ing] a product and you are ready with development and then you 
only do some monitoring, life-cycle, and phase out. However, we [ROS team] believe that  since if you have more 
and more software as part of the  product, then you can really continue to  not only monitor and maintain it but 
also keep on optimizing it and developing it. ‘(I-17) 
 
Which of the Maintain process steps [ ROS project] did differently do you think should be added to the [Company A 
POS design process] for future result-oriented solution projects and why? 
'…I think they will try to do the same with software [maintenance… if you go  result-oriented services and we want 
to do it [=software] more, it [process] has to be updated. And that is not specifically [ROS project] but  for all the 
projects yea…because …what we just saw was that the processes are different for result-oriented uhm I think you 
are not going to create one product, set it out to the market and say ‘ok this is it, maybe do some maintenance on it 
but that’s it’. I think result-oriented products are much more that you  continue to develop  full life cycle to make 
the result even better and uhm that’s no different if you do it either  for [ROS project] or for other parts within the 
company. The question only is, now we [ROS team] split it up to hardware and software, is it then that you can only 
do software with result-oriented services. I think it’s easier to do it but that’s the question….i think there is a need 
to do an update on the process map because it is too linear.' (I-17) 

End of life  
  

‘To drive the transition to a circular economy, we[ROS project] are adopting innovative business models and 
maximising the lifetime of our products and solutions… Sharing assets: reusing vehicles…. Upgrade is king: Asset and 
software upgrades…Service and refurbishment: longer lifetime… Lean concepting: high asset utilisation…’(ROS 
project presentation) 

Views on 
changing POS 
design process 
in company 

   
Would you support adjusting the [company POS design process] to have processes visualized that are specifically 
made for service-based solutions, and why?  
'I would only support it if there is a very good reason why we cannot use the existing processes…[reasons could be] 
efficiency, uhm or quality, if you current processes are just not fit then we have to think about it but the general 
idea is that we try to uh minimize the number of exceptions in our process map. Of course what we do is…we tailor 
the processes to the needs of this project, that’s allowed, but you should have good reasons for that.'(I-10) 
 
 'I think if we want to make them [ROS solutions], offer them [=ROS], then we will also change the process.' (I-10) 
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Challenges for 
making ROS 
solutions 

   
Reasons why Company A hesitates to keep responsibility of operations once system is given to customers.  
’if operators at customer make mistakes...we don’t reach the KPIs and we cannot control the operators so 
yeah...you don’t see that [keeping operational responsibility] a lot in the warehouse and parcel business.’ (I-2) 
 
'We say ‘ok customer, you can save 10% transport costs’ so that we agree in a ‘bonus amalis’ agreement so that is 
something service based that we do based on the KPIs. Uh, but then you see that gets very difficult to measure like 
what is 10% better? What if the products change? Might get more difficult for us…its difficult to also influence those 
processes at the customer. That’s why we’re always little bit hesitating about operational KPIs.’ (I-2) 
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16 APPENDIX 3: FIRST EVALUATION ROUND QUESTIONS 

First a recap was given on POS and ROS solutions and how they fall into the three PSS categories. 

Then, symbols and their meanings of the company ‘hybrid’ design process were explained for the 

ROS project team. The company ‘hybrid’ design process was based on the Company A POS design 

process to which the changes were applied to. 

 

Each company ‘hybrid’ design process step was shown with activities. Example of a step of the 

company ‘hybrid’ design process with its elements (detailed omitted due to confidentiality): 

 

After showing one process step and explaining what is new in the ‘hybrid’ design process the 

following questions were asked: 

Q1: What are your thoughts on these changes? 

Q2: Would you make any different changes? 

Q3: Anything missing that should be included? 

These questions were repeated for each ‘hybrid’ design process step. 
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17 APPENDIX 4: SECOND EVALUATION ROUND QUESTIONS 

Due to confidentiality some company specific terms were changed. These changes are shown with 

[bracket] words. In the questions it is said ‘the design process/ the new design process’ which refers 

to the company ‘hybrid’ design process. 

Usability 

Q1: Effective: Can the design process help reaching the goal of ‘broader development and use of 

result-oriented service solutions in [Company A]’? 

Q2: Error tolerance: How easily would people wrongly use this design process? E.g. Incorrectly do 

ROS specific activities for a product-oriented solution that does not need that activity? 

Q3: Ease of learning: How hard or easy would it be for employees to learn this new design process? 

Completeness 

Q4: Are all necessary activities present in the new design process? 

Q5: What could be lacking that would be necessary to add? 

Q6: How much more complete is this design process when compared to the [Company A POS design 

process]? 

Fit with organization 

Q7: How well do you think this new design process fits with the company strategy? 

Other requirements 

Q8: Does the new design process show clearly enough interactions with the product and service 

developments? 

Q9: How clear is it for the viewer to identify what process parts are new? Is this sufficient? 

Q10: How clear is it when a POS (blue box) or a ROS (red box) activity should be done? Is this 

sufficient? 


