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Abstract 
Service-dominant businesses have received more interest over time. Academics and 
practitioners realized that providing services together creates more value than following a firm-
centric focus. This shift demands for methods to operationalize service-dominant business 
models into conceptual process models. One method to do so, is the Service-Dominant 
Business Model Operationalization Method (SDBMOM). This method is derived from the 
service-dominant logic where a network of parties together create value by providing services. 
The method has not yet been applied other than the founding researchers. This study provides 
an application and evaluation of the operationalization method by demonstrating it in a real-
life case study. The case study is conducted for a logistics provider that manages the returns 
process for market leaders in fashion and electronics. A service-dominant business model, 
obtained via the Service-Dominant Business Model Radar (SDBM/R) method, is used as input 
for the operationalization method. Following the operationalization structure according the 
SDBMOM led to a detailed conceptual model that can be further operationalized in order to 
be executed in a process engine. The models as well as the method are evaluated by expert’s 
interviews. 
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1 Introduction 
Traditionally, businesses are goods centered. Hereby the focus is to manufacture and sell 
goods to maximize profit (Vargo and Lusch 2004). Organizations centered their attention to 
how they can produce goods with minimized costs and maximized output. This focus has 
changed to a service-centered perspective and led to a rise in service literature. Organizations 
realized the significance of customization, where customers value the service as well as the 
exchange of goods (Gummesson 1998; Storbacka, Strandvik, and Grönroos 1994). Studies 
have since then increasingly paid attention to the importance of organizations within a 
network, as opposed to the traditional firm-centric focus. Service-dominant businesses 
addresses the importance of organizations acting in a network where actors, including the 
customers co-create value (Lusch and Vargo 2006). This required a new service-dominant 
perspective for designing business models. Goods-centered business are modelled with 
widely known the Business Model Canvas (BMC) (Osterwalder and Pigneur 2010). The BMC 
expresses high level strategies and clarifies core business elements, but firm centric. This firm 
centric business model method is unsuitable to model service-dominant businesses. In 
service-dominant businesses the stakeholders play an important role in creating value. One 
specialized methodology to design service-dominant business models is the Service-
Dominant Business Model Radar (SDBM/R). SDBM/R main components are derived from the 
BMC, but then taking all actors from a network into account as co-creators. All actors together 
deliver services to achieve the centric focus value-in-use (Turetken and Grefen 2017). 
 
Although, the SDBM/R is a detailed method to express a service-dominant business, a 
business model generally guides an organization towards what they want to achieve, but not 
how they can achieve this (Gordijn, Akkermans, and Van Vliet 2000). Business models 
conceptualize new business ideas. In order to operationalize these ideas, processes have to 
be implemented too (Chesbrough 2010). Processes are the driving force of realizing the value 
proposition. While with goods-dominant businesses the process is required to deliver the value 
(Johnson, Christensen, and Kagermann 2008), in service-dominant logic the processes 
support the network in co-creating the value. In this network, the customer can also perform 
activities to co-create value. By process modelling, the processes to co-create value are 
realized. Business process models display in a graphical way the flow of process activities, 
including Information Systems (IS) (White and IBM Corporation 2004). With business model 
operationalization, a business can realize process models from their business model. 
Business model operationalization is therefore an essential step in designing the setting where 
the value is created. Basically, one can go from a service-dominant business model to an 
executable process model by broadly speaking in three steps (Rhazali, Hadi, and Mouloudi 
2016). The first conceptualization is deriving conceptual process model from a business 
model. This conceptual process model is transformed into an executable process model in the 
second operationalization step. Setting up the execution of the process model in a process 
engine is finalized in the third operationalization step. Even though, a business model is 
operationalized gradually, any design process is highly iterative. 
 
Literature shows a number of studies that focus on methodologies to design service-dominant 
business models (Akkermans and Gordijn 2003; Turetken and Grefen 2017) and it is rather 
clear how to retrieve an executable process model from the conceptual process model. This 
is commonly done via the Model Driven Architecture (MDA) approach (Miller, Mukerji, and 
Belaunde France 2003). However, the literature lacks a systematic approach to implement 
high-level strategies to an operational level for service-dominant businesses, thus, to realize 
a conceptual process model from a service-dominant business model (Suratno, Grefen, and 
Turetken 2017). Service-dominant business models designed for complex networks are 
difficult to operationalize due to the interactions of businesses within the network. Only a single 
systematic approach that guides the operationalization of a service-dominant business model 
is currently available in literature. This is despite the fact that this gap has already been 
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recognized for a couple years (Al-Debei and Avison 2010). The Service-Dominant Business 
Model Operationalization Method (SDBMOM) from Suratno (2018) is at the moment of writing 
the only systematic approach in realizing a conceptual process model from a service-dominant 
business model. 
 
Although the validity and utility of SDBMOM has been evaluated using qualitative methods, it 
has not been applied in in real-life business cases by practitioners. Therefore, the objective of 
this research is to provide an application and evaluation of the recently developed SDBMOM 
to extend the know-how of operationalizing service-dominant business models by 
demonstrating SDBMOM to a real-life case study. The SDBMOM is a qualitative approach 
that gradually transforms a service-dominant business model to a conceptual process model. 
The methodology takes the SDBM/R as input, which is then operationalized by following four 
consecutively performed steps. The network is considered within every design step. The first 
two steps identify the interaction flow between all actors in the network. From these steps the 
first process flow is visualized and becomes clearer. After defining the interactions, the 
business services are identified, in step three and five, that support the business realizing the 
value-in-use. This led to conceptual process models. In the SDBM/R as well as in the 
SDBMOM the value-in-use is the centralized point around which both methodologies are 
structured. 
 
The SDBMOM was applied as a case study in a service-centered business. Cycleon, a reverse 
logistics provider, aims to realize a new business model for their clients. The new business 
aims to put the incoming returns of goods back in the market as soon as possible, which is 
known as redeployment. Redeployment involves multiple actors creating value in order to 
realize it. The case study was separated into two phases. First, a service-dominant business 
model is designed that is used as an input for the operationalization. This model is designed 
by an iterative process where multiple focus groups were carried out. After completion, the 
business model was briefly evaluated on its quality with domain experts. Secondly, in the 
operationalization method multiple steps were followed to derive the conceptual process 
model from the service-dominant business model. Subsequently, the SDBMOM was 
evaluated. Both phases contributed theoretically as well as practically. The SDBMOM is 
recently developed and has not yet been externally applied. Therefore, this study contributes 
significantly to existing service literature. It provides support for practitioners and academics 
to operationalize service-dominant businesses. 
 
The findings showed that the SDBMOM is perceived as a structural method for 
operationalizing service-dominant business models. All models and models elements 
designed in the method logically relate to each other. Perceived by experts was that the 
iterative design process guides the traceability between the outputs of each step, which ease 
revising and adjusting the models. Academics can examine and learn from the design process 
demonstrated in this study. In addition, the practical findings led to a conceptual process model 
that in detail defines how the redeployment business can be realized. The conceptual process 
models are the main inputs for the implementation of the process using process-aware 
enterprise software systems (e.g. ERP, BPMS). 
 
This remainder of this thesis manuscript is structured as follows. In Section 2, the literature 
regarding service-dominant business, business models and their operationalization is 
reviewed. The research design that this study followed is described in Section 3, such as the 
methods used during the case study. In Section 4, the results of the demonstrated artefact are 
discussed. The results of the case study are concluded in Section 5.  
 
 
 
 
 

oktayturetken
Highlight



 

10 
 

Figure 1: Value Cocreation by Vargo and Lusch (2016) 

2 Background and Literature Review 
For many years the focus of organizations was on the exchange of goods, where it comes 
down to manufacturing and selling goods to maximize profit (Lusch and Vargo 2006). 
Currently, this goods-centered view has shifted towards to a more service-centered view 
focusing on value co-creation through service exchange which may involve use of goods, the 
so-called service-dominant logic. Service-dominant logic was first introduced by Vargo and 
Lusch (2004). Service-dominant logic can be explained by the difference between operand 
and operant resources. Operand resources are coupled with the goods-dominant logic and 
are defined as tangible assets on which an operation is carried out to create an effect. On the 
opposite, one has operant resources that relate to the service-dominant logic. Operant 
resources are the knowledge and skills within the business. The skills and knowledge are 
receiving more attention and have significant positive influence on performance, innovation 
success, and customer relationships. The realization discovered that operant resources are 
the origin of economic growth, rather than operand resources (Madhavaram and Hunt 2008). 
With the upcoming interest and acknowledgement for service-dominant logic the focus largely 
shifts to creating solution-oriented services together with stakeholders, where cultivating 
relationships is a relatively important part. One can understand the more the focus will be on 
stakeholders, the more complex the network will get in terms on interactions. All stakeholders 
want to generate value for various reasons, such as, gaining competitive advantage, identify 
competences, and overall improve the organization’s performance. Together with 
stakeholders from the network the focus is not on exchange of goods but on the value-in-use 
received by customers (Grönroos 2006). This network of solution-oriented providers requires 
detailed integration of providers in order to deliver coherent solutions. This introduces the need 
of managing the service-dominant business networks. 

2.1 Service-Dominant Business Models 
In this paragraph service-dominant business models from the literature are reviewed. Service-
dominant business model are used to model business for organizations that are service-
centered and is about providing services within a network. In order to review methodologies 
of service-dominant businesses it is important to understand the core concepts of service-
dominant logic. Vargo and Lusch (2016) identified five components that together lead to value 
co-creation, see Figure 1.  
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Service-dominant business models should focus on managing these five components, where 
the provider and its stakeholders creates value with and for all stakeholders (Vargo and Lusch 
2016). The service-dominant logic can be described in more detail by five axioms, summarized 
in  Table 1. These five axioms correspond to the five components from Figure 1. The 1st axiom 
states that service exchange is the fundamental basis of exchange. This does not mean that 
there could not be any exchange of goods, if goods are exchanged with for example money 
then a service is acquired. A service-dominant business model methodology should address 
that operant resources have to be applied for the benefits of stakeholders.  Secondly, the key 
concept behind service-dominant logic is to co-produce and co-create solutions with 
stakeholders, stated in the 2nd axiom. Solutions are realized by actors offering services as co-
production activities. A high level of interactions between actors is required when services are 
offered in business networks. Thirdly, there is no distinction in resource integrators. Resources 
in various combinations are vital in co-creating value and direct or indirect actors in the network 
can be resource integrators, summarized in the 3rd axiom. The 4th axiom states that value is 
always determined by the beneficiary. Service offerings to realize the value-in-use are to some 
extent beneficiary to all actors in the network. As last, the 5th axiom described that co-created 
value is coordinated by the service ecosystem. Institutions and institutional arrangements are 
facilitators in providing service ecosystems where value is co-created. 
 

Table 1: Service-Dominant Logic Axioms 

Axiom Description 
Axiom 1 Service is the fundamental basis of exchange. 
Axiom 2 Value is co-created by multiple actors, always including the beneficiary. 
Axiom 3 All social and economic actors are resource integrators. 
Axiom 4 Value is always uniquely and phenomenologically determined by the beneficiary. 
Axiom 5 Value co-creation is coordinated through actor-generated institutions and institutional 

arrangements. 
 
Service-dominant businesses are complex to design. The traditional business models are 
more firm-centric rather than network-centric. Studies have explored methods to design 
service-dominant business models, mostly derived from the traditional Business Model 
Canvas (BMC) (Osterwalder and Pigneur 2010). Other methods to design service-dominant 
businesses are the relative new Service-Dominant Business Model Radar (SDBM/R) 
(Turetken and Grefen 2017), or the e3-value business model design method (Akkermans and 
Gordijn 2003). 
 
The most widely applied business model design method is the BMC. Organizations 
successfully used BMC to identify how their organization creates value, emphasized on the 
firm itself. The focus of the BMC is to describe how an organization creates and deliver their 
value (Osterwalder and Pigneur 2010). This is a more firm-centered view, rather than the 
network-centric view that is required for service-dominant businesses. Thus, it pays less 
attention to co-creating value. However, the emerge of service-dominant businesses and other 
changes in perspective led to a rise in alternatives of the BMC. Various researchers developed 
alternative business models design methods with the key parts of the BMC as starting point 
but a slight change in focus. For example, the triple layered BMC from (Joyce and Paquin 
2016), that explores a sustainability-oriented business model design method. This shows the 
flexibility of the original BMC and also led to variants of the BMC concentrated on methods to 
design service-dominant business models such as the Service BMC from Zolnowski and 
Böhmann (2014). This business model design method acknowledges the fact that different 
actors are relevant within service-dominant businesses. It divides the nine key aspects from 
the original BMC into three different groups, which are, the customer perspective, the 
company perspective, and the partner perspective. 
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Another business model design method that takes the value of multiple stakeholders into 
account is the e3-value method. Although, this method shows how various actors create value 
in a multi-actor network, the fundamental concept in this design method emphasizes the 
importance of how economic performance is achieved (Akkermans and Gordijn 2003). The 
main concepts of the e3-value method are as follows: actors, value ports, value objects, and 
value exchanges. The method is originally developed for e-commerce, however, it can be 
applied to other markets as well. 
 
The final business model design method that is discussed is the relatively new developed 
Service-Dominant Business Model Radar (SDBM/R) by Turetken and Grefen 2017. It is 
specifically developed to design service-dominant business models, and the concept 
originated from Lüftenegger’s (2014) dissertation about service-dominant business design. 
The SDBM/R concentrates on the centric point of co-created value-in-use. In other words, the 
value of the solution to the customer. Three other layers are built on top of this centric point. 
These layers are actor value proposition, actor co-production activity, and costs and benefits. 
All layers are defined per actor existing in the network. Together these layers collectively 
create a solution-oriented business model. 

2.2 Background SDBM/R 
Figure 2 shows the SDBM/R template (Turetken and Grefen 2017). In the radar the value-in-
use is the central point. Service-dominant logic is not about delivering a service, but have all 
actors co-create towards a solution to the customer. The customer is part of the co-creation 
process, rather than acting as a recipient by just receiving a service or product. The first layer 
is the actor value proposition. The value proposition is the reason why customers go to one 
organization over another. The co-production activities are defined in the second layer. These 
are the activities that organizations perform to achieve its value proposition, and therefore also 
the solution of value-in-use. In the radar these activities are visible to the customer. The third 
layer describes the cost and benefits. The cost and benefits can be financially or non-
financially. Lastly, every slice of the radar represents a different actor in the network. In the 
radar always one customer and one focal organization are present. Together with the core 
partner they actively contribute to the value-in-use. While an enriching partner enhances to 
the value-in-use less actively. All actors collaborate and contribute to some extent to the 
solution value-in-use, including the customer. Together all actors should benefit from co-
creating to the value-in-use, financially or non-financially. 

 
Figure 2: Service-Dominant Business Model Radar (SDBM/R) 
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2.3 The Gap: Service-Dominant Business Model Operationalization 
Despite the focus in research on well-structured methods to design business models, less is 
known about operationalizing service-dominant business models to process models. 
Operationalization of business models is about deriving business processes and information 
systems from business models (Al-Debei and Avison 2010). Process models require detailed 
information about how services are composed in order to deliver a solution-oriented service. 
The service-dominant business model is a mediating component between the high-level 
strategy and information systems. Business processes are derived from the business model. 
The business model does not explicitly define how business process and information systems 
should be structured but defines what is needed to deliver value and how this exactly is 
delivered with processes and information systems is open for flexibility, depending on system-
related processes (Al-Debei and Avison 2010). A business model in combination with a 
corresponding Customer Service Scenario (CSS) provide a first flow of how the solution of the 
business model can be realized (Suratno et al. 2018). The CSS describes a scenario from the 
customer’s perspective on how the solution is realized. It is a textual description that not only 
shows the initial process flow but also reveals how the customer interacts with the various 
actors to co-create value. Together with the business model it enables a logical flow of how 
the business is perceived in the customer’s perspective. 
 
Systematic approaches to operationalize service-dominant business models are hard to find 
in literature. In the dissertation from Lüftenegger (2014) is illustrated how one can go from a 
service-dominant business model to the composition of business services that accordingly 
flow into a conceptual business process model. This methodology is still theoretical, and the 
conceptual model does not include information systems. Whether or not a systematic 
approach, the paper recognizes the importance of business service compositions in delivering 
solution-oriented services. A different well-known framework to structure business processes 
is the Model Driven Architecture (MDA) framework (Miller et al. 2003). The MDA provides 
detailed structure in defining process models up to implementation of platform specific models. 
However, the MDA approach lacks profound literature on how to obtain a process model from 
service strategies. Therefore, a research gap was recognized between the systematic 
transformation from service-dominant business models to process models, shown in Figure 
3. 

 
Figure 3: Operationalization of Business Models Gap 

2.4 Business Model Operationalization 
A systematic literature review was conducted to thoroughly explore literature regarding 
business model operationalization (BMO). Service-dominant business model design methods 
are demonstrated in detail in literature. In addition, existing literature also acknowledge the 
fact that implementation of service-dominant businesses has not yet been adequately 
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discussed. This led to the following research question to discover relevant existing literature 
regarding operationalization, and specifically for service-dominant businesses: 
 
“Which approach in business model operationalization is best suited for service-dominant businesses?” 

 
The research question above is divided into sub questions. These sub questions guide the 
literature review towards the profound solution of the main research question. The sub 
questions are given below. 
 
RSQ 1: “Which approaches of BMO methods are available in existing literature?”  

RSQ 2: “Which aspects of BMO have been addressed in existing literature?” 

RSQ 3: “Which BMO levels are addressed in the BMO studies?” 

RSQ 4: “Which BMO studies can be related to service-dominant businesses?” 

 
The first sub question exposed different BMO approaches that are currently found in literature 
and led to different BMO methodologies and the domains they were used in. There was not 
yet made distinction between the domains in which the BMO methods were applied. The main 
focus is to discover BMO methods that are suitable for service-dominant business models. 
However, the service-dominant logic is becoming more relevant by time, whereas goods-
dominant logic has already been of interest for decades. Therefore, is chosen to not exclude 
business domains such as supply chain or manufacturing early in the review process, because 
there is expected that there has not yet been a clear focus on BMO for service-dominant 
businesses. In the second sub question the aspects of BMO studies are analysed. This 
question explores the aspects of the BMO methods. There are various starting points of 
operationalization. This sub question laid out the aspects addresses in the BMO approaches. 
The BMO methods could start from high-level strategies towards the execution of a process 
model in a process engine. In between the two extremes are multiple phases to design 
models, such as a business model and conceptual process model. This is analysed in the 
third sub question. Lastly, the fourth sub question centralizes the search to relate the BMO 
approaches to service-dominant businesses. The approaches are expected more to focus on 
firm-centric problems, rather than following service-dominant logic and taking the complete 
network into account. Therefore, interested is to find out to what extent the BMO methods are 
suitable for service-dominant businesses. 
 
10 studies regarding business model operationalization, listed in Table 2, were retrieved from 
a profound search process. The complete systematic literature review, including the review 
protocol and extensive data synthesis, can be found in Appendix A.  
 
Table 2: BMO Studies (SLR) 

Code Title Authors 
S1 Applying CIM-to-PIM model transformations for the 

service-oriented development of information systems. 
De Castro, V., Marcos, E., & Vara, J. M. 
(2011) 

S2 On the Alignment of Business Models and Process 
Models. 

Edirisuriya, A., & Johannesson, P. 
(2009) 

S3 Service Architecture Design for E-Businesses: A Pattern-
Based Approach. 

Gacitua-Decar, V., & Pahl, C. (2008) 

S4 A complete approach for CIM modelling and model 
formalising. 

Li, Z., Zhou, X., Gu, A., & Li, Q. (2015) 

S5 A model transformation in MDA from CIM to PIM 
represented by web models through SoaML and IFML. 

Rhazali, Y., Hadi, Y., & Mouloudi, A. 
(2016a) 

S6 Model Transformation with ATL into MDA from CIM to PIM 
Structured through MVC. 

Rhazali, Y., Hadi, Y., & Mouloudi, A. 
(2016b) 

S7 A framework for the alignment of business model and 
business processes. 

Solaimani, S., & Bouwman, H. (2012) 

S8 A Method for Operationalizing Service-Dominant Business 
Models into Conceptual Process Models. 

Suratno, B., Ozkan, B., Turetken, O., & 
Grefen, P. (2018) 
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S9 Business process semi-automation based on business 
model management. 

Terai, K., Sawai, M., Sugiura, N., Izumi, 
N., & Yamaguchi, T. (2002) 

S10 A model-driven approach for collaborative service-oriented 
architecture design. 

Touzi, J., Benaben, F., Pingaud, H., & 
Lorré, J. P. (2009) 

 
This literature review was conducted to explore BMO approaches that are best suited for 
service-dominant businesses. Service-dominant businesses are becoming more relevant by 
the time and research have increased within the previous years. Although, the available 
literature is still more focused on goods-dominant businesses, studies also intend to focus on 
how to model service-dominant businesses. From the systematic review is concluded that the 
network is considered while designing the information systems, especially while collaborating 
within a network with multiple stakeholders. Almost all studies did not address the need for 
collaborating already early on while developing the business model. There is also clear 
distinction in studies that operationalize a business model to a conceptual process model or 
focus more on information systems and transform a conceptual process model to an 
executable process model. This leaves out one study that clearly describes the importance of 
a business model, in particular a service-dominant business model, and structurally 
operationalizes the model towards a conceptual process model. They use the so-called 
Service-Dominant Business Model Operationalization Method (SDBMOM) [S8]. A method that 
they designed to close the gap of operationalizing service-dominant businesses. In 
conclusion, the SDBMOM method seems therefore the most suitable method to transform a 
service-dominant business model into process models. 

2.5 Background SDBMOM 
Based on the systematic literature review is chosen to apply and evaluate the SDBMOM. This 
paragraph elaborates on the operationalization method. At the time of writing this is the first 
study where the SDBMOM is applied externally from the founding researchers. This means 
that the study from Suratno et al. (2018) is the only paper where the systematic approach is 
given. 
 
Figure 4 shows the process of operationalization according to Suratno et al. (2018). The 
operationalization process shown here is in line with the MDA approach, where there are 
transformations between three models, Computer Independent Model (CIM), Platform 
Independent Model (PIM) and Platform Specific Model (PSM) (Miller et al. 2003). So, three 
transformation steps were identified. The SDBMOM only addresses the first transformation, 
in which a conceptual process model is derived from a service-dominant business model. The 
other two transformation steps go more into detail on how to execute a process model with a 
specific process engine, these are also excluded from this study.  
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Figure 4: Service-Dominant Business Model Operationalization Process as Transformations (Suratno et al., 

2018) 

In this operationalization method the focus is about defining interactions between all actors 
within the service network. By defining this, it becomes clear how value is co-created among 
actors and what each actor’s role is to realize the value-in-use. The modelled interactions will 
eventually flow into the process model. In this process model the sequence of activities to 
deliver the service including the interactions becomes clear. According to the SDBMOM four 
detailed iterative steps should be followed to realize a process model from the service-
dominant business model, elaborated in Table 3. 
 

Table 3: SDBMOM Steps 

No. Steps Activities 
1 Define Customer-Service 

Interaction 
Develop a (choreography) process model that captures the customer-
actor activities/interactions. 

2 Define Actor-Actor 
Interaction 

Develop a model that captures the sequence of activities in which all 
actors involved in the business model are present. 

3 Define Activities and 
Interaction in a Service 
Composition 

Develop a business service composition where process model activities 
can be mapped to the operation of business services offered by network 
parties. 

4 Complete the Model with 
Alternative Paths and 
Exceptions 

Address the requirements of the alternative scenarios and (business-
domain related) exceptions that are not represented in the choreography 
or business service composition models. 

 
The SDBMOM approach is model based, this means that every result of a step in the process 
results in a more comprehensive model. This model-based approach is summarized in Figure 
5. The first two operationalization steps result in a choreography diagram. A choreography 
diagram shows interactions and message flows between participants (Von Rosing, Scheer, 
and Von Scheel 2015) . Subsequently, the focus shifts towards modelling these interactions 
to a collaboration diagram. The collaboration diagram illustrates the interaction between two 
or more business entities. The interactions are presented as a sequence of activities (Von 
Rosing et al. 2015). Lastly, the orchestration diagrams are designed. The orchestration 
diagram depicts the complete business service composition. 
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Figure 5: Model Based Approach SDBMOM 

From the literature review a gap is recognized in transforming a service-business model to 
operational activities. Research in the previous years focused on the marketing shift towards 
service-dominant logic and has now come to a moment where the service-dominant logic can 
be further explored. The SDBMOM is recently developed and has not yet been externally 
applied. Therefore, this study contributes significantly to existing service literature. It provides 
support for practitioners and academics to operationalize service-dominant businesses. 
SDBMOM is not just the only method but also an operationalization method that accurately 
can operationalize service-dominant businesses and is derived from key concepts of service-
dominant logic. In conclusion, SDBMOM in combination with the SDBM/R appears to be the 
best approach to structurally realize a conceptual process model from a service-dominant 
business. The method offers a detailed approach to work towards implementation. 
 

Service-Dominant 
Business Model 

Conceptual Process Model 

? 
Gap 

Customer Service Scenario 

Choreography Model 

Collaboration Diagram 

Business Service Composition 
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3 Research Design 
Service-dominant businesses must understand how their business models can be 
implemented in practice to realize value. Executing complex processes to suit the service-
dominant logic can be realized by operationalizing service-dominant business models. As 
indicated above, the main objective of this research is to provide a real-life case study that 
applies the recently developed SDBMOM with the aim to evaluate its validity and utility, 
thereby supporting practitioners as well as academics. This study follows the case study 
research methodology, explained in the sections below. 
 
The study applies and evaluates a newly developed design artefact – in particular, the 
SDBMOM – service-dominant business model operationalization method. The SDBMOM is 
conducted for a return logistics service provider. As discussed, the SDBMOM is selected as 
most appropriate to use for this study and will therefore be applied and evaluated. Case 
studies have been an effective method to apply and evaluate theories in practice. It offers a 
realistic view, in which “how” and “why” questions of the phenomenon of interest are 
addressed (Yin 1994). Case study research is widely applied in information systems studies. 
The use of a phenomenon, in this case the operationalization method, in the practical field is 
useful and well suited to understand and model interactions between information systems 
within a practical environment (Darke, Shanks, and Broadbent 1998). 
 
This case study is conducted together with Cycleon, a Dutch reverse logistics provider. It 
provides return logistics services for market leaders in fashion and electronics, such as Nike 
and Sony. Cycleon provides the complete return services for their clients. It provides a return 
flow service starting at the end-customer returning an item up to the moment an item is back 
in the store to be sold or elsewhere. Cycleon offers solution-centered services and is an 
example of a service-dominant business. The organization is acting in a network of companies 
where all actors provide to some extent a service to the larger whole. The case study consists 
out of three major phases, all closely related together to apply and evaluate the 
operationalization method. In the first phase the SDBM/R method is applied to obtain a 
service-dominant business model. This model is evaluated to assure its quality. The second 
phase led to the conceptual process model. Together four steps were performed iteratively to 
obtain the conceptual process model. In the last phase the case study was evaluated by 
conducting interviews with business model and process model experts.  
 
Case studies are mostly qualitative studies and more subject to be biased. They rely on 
interviews and the researcher’s interpretation (Runeson and Höst 2009). In order to guarantee 
validity, the results of the case studies were evaluated. During the design process the results 
were evaluated by domain experts and by industry experts. By doing so, the validity of the 
models is strengthened, as the quality is objectively evaluated, and the influence of 
interpretation is minimalized. Only after the business model was validated, the 
operationalization method was applied. The operationalization method was also evaluated for 
its utility and validity. The validity is about the purpose of the method. In this case the 
SDBMOM has to lead to a conceptual process model that can be transformed into an 
executable model. The utility is evaluated based on three constructs of a widely used 
evaluation approach, the Technology Acceptance Model (TAM) (Davis 1989). The practical 
contribution depends greatly on persons using a particular information system or method. 
Designed systems or methods have not yet been applied, or have been applied in a different 
context, and therefore the acceptance of the model is evaluated. One wants to find out if the 
system or method will be embraced by organizations. With the constructs of the TAM the 
acceptance of the model can be evaluated and is therefore used in this study to evaluate the 
SDBMOM. 
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We followed the case study research structure (Yin 2003) and have structured this case study 
into three major steps, defined below. While the first two steps are elaborated in section 2, the 
third step is explained starting from section 3.2 onwards. 
 
1 - Systematic Literature Review  
 Prior to this study a literature review was conducted to explore relevant literature about 
operationalizing service-dominant business models. 
 
2 - Research Problem Identification 

A gap in literature was recognized regarding operationalizing service-dominant 
business models. The SDBMOM considered to be the most relevant operationalization 
method for service-dominant businesses. However, the SDBMOM has not been applied 
outside the founding researchers yet (Suratno et al. 2018). Therefore, the objective is to 
demonstrate the SDBMOM in a case study and evaluate its utility and validity.  
 
3 - Case Study Conduct  

A case study was conducted to apply SDBMOM in an organization for evaluation. 
However, SDBMOM takes a service dominant business model as input. Hence, this study first 
applied SDBM/R to generate business models.  
 
3.1 - Apply SDBM/R in Cycleon 

SDBM/R has been applied to generate a service dominant business model for Cycleon 
and other stakeholders in the network.  
 
3.2 - Apply SDBMOM in Cycleon 

Based on the service-dominant business model that was designed, SDBMOM has 
been applied in collaboration with Cycleon. Corresponding process models were generated. 
 
3.3 - Evaluate the artefact 

The SDBMOM has been evaluated for its utility and validity by expert’s interviews and 
through the output generated by applying the method, respectively. 

3.1 Case Study Conduct 
Cycleon aims to implement a new business model to increase value for its clients. This case 
study will focus on a client which organization name is kept out of this research due to valuable 
information for competitors. The study will focus on the online orders and returns within the 
UK for Cycleon’s client. From now on the client for which the case study is conducted will be 
referred to as The Client. The lead time for reselling returns is perceived as high by The Client, 
which in turns affects the client’s profit. By implementing this new business, Cycleon 
significantly increases their value to its clients, and increases their own profit as well. Cycleon 
and their clients have investigated the idea of local redeployment and have shown promising 
results. Redeployment is also known as reselling returned items. Cycleon struggles with the 
“how” question, as many activities of various stakeholders must be modelled and streamlined. 
This is where the SDBM/R and SDBMOM can prove their value. Currently, Cycleon uses a 
central redeployment model. Cycleon provides return logistics services in more than 20 
countries but going towards a local redeployment model will be the most beneficial for UK’s 
business, because of two reasons. First, the Brexit has significant impact on logistics flow 
between countries, reduction between the UK and other countries will reduce costs. Secondly, 
27% of the total volume of Cycleon flows through the UK. That is why the case study is only 
performed for the warehouse in the UK. The findings can be generalized to other warehouses 
as well. 
 
The central redeployment model starts with the client’s end-customers returning their 
products. Items are returned due to different reasons such as wrong sizes or defects. 
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Figure 6: Central Redeployment by Cycleon 

Customers could return directly with a return label that is send by the order, or they could 
request a return via the client’s call center or portal. The returned items will first go towards a 
warehouse in Northampton (UK), known as the Regional Return Center (RRC) UK and the 
operations here are performed by a major company specialized in warehouse handling and 
logistics, an official partner of Cycleon. This warehouse handling organization will from now 
on be referred to as the Warehouse Handling Company (WHC). Their real company name is 
not mentioned in this thesis. Here the items are registered in the database, and items are 
sorted. An estimated 5% of the total volume has another flow and are thus separated during 
the sorting process. Accordingly, 95% of the returned items are distributed to a warehouse in 
Duisburg (DE), known as the European Return Center (ERC) DE. The ERC DE is only used 
as a consolidation center, because the operations in the client’s European Logistics Campus 
(ELC) BE are not able to handle a huge variating flow of incoming items. Within the client’s 
ELC BE items are graded. Items that could not be sold without any additional treatment, 
receive grade C and are recycled accordingly. On the other hand, items that are in perfect 
state and could be sold directly to the customer, receive grade A and are distributed to various 
stores to be sold. According to the client’s information, 90% of all incoming items receive grade 
A. All activities from central redeployment are summarized in Figure 6. 
 

 
 
 
The return process requires alignment between multiple stakeholders. Cycleon has not 
detailed insight in the complete return process. RRC UK and ERC DE are managed by 
Cycleon, as well with the transportation to and from these warehouses. However, the ELC BE 
is managed by The Client. They have not shared detailed information about the grading 
process and the time it takes for an item to be on the shelves to be sold again. On average it 
takes 6.6 days for a returned item to arrive at the ELC BE. From the ELC BE it approximately 
takes an additional 8 days to get the item back on the market. In total, from a customer handing 
an item over to the postal carrier up to the moment the client can sell the item (redeploy) takes 
on average 14.6 days, summarized in Table 4. 
 

Table 4: Lead Times Central Redeployment1 

No. Stakeholder Managed by Lead time Cum. lead time 
1 Postal carrier Cycleon 2.6 days 2.6 days 
2 RRC UK (WHC) Cycleon 2.7 days 5.3 days 
3 ERC DE (WHC) Cycleon 1.3 days 6.6 days 
4 ELC BE (The Client) The Client 8.0 days 14.6 days 

 
In the client’s sales process, they defined a phase-in and phase-out period for fashion clothing 
every 6 weeks. This implies that the longer the return process the lower the probability to be 

 
1 Description of the data: No. returned items (cases): 438335, Earliest case: 3rd of June 2019, Latest 
case: 15th of March 2020, Only UK returns 
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able to resell a returned item again. Naturally, one can imagine that the current redeployment 
process could be improved. This is easier said than done, due to multiple organizations having 
a stake in the returns process. However, all companies will benefit from an improved 
redeployment business. The future scenario, from which all parties benefit, is shown in Figure 
7. In this scenario, items are locally stored in the RRC UK and directly shipped to a customer, 
if ordered, and when the item has grade A. This requires alignment between multiple parties. 
Cycleon has not implemented or designed a redeployment business yet and aims to setup a 
new local redeployment business model with its corresponding processes. 
 

 
Figure 7: Local Redeployment by Cycleon 

By implementing the new redeployment business, the lead time is expected to be reduced by 
at least 9 days, by eliminating two warehouses, shown in Table 5. The probability that an item 
is redeployed increases significantly. This will reduce flow between the UK and European 
countries, the client can sell more products against lower costs and Cycleon increases its 
value. In section 4.1.2 the cost and benefits of local redeployment are discussed in more detail. 
 

Table 5: Lead Time Local Redeployment2 

No. Stakeholder Managed by Lead time Cum. lead time 
1 Postal carrier Cycleon 2.6 days 2.6 days 
2 RRC UK (WHC) Cycleon 2.7 days 5.3 days 

3.1.1 Cycleon’s Services 
Cycleon has -since their start- already been providing services for companies’ return 
processes. They do this with their own developed software systems. In particular with software 
used in their partner warehouses. The software, named the Service Center Application (SCA), 
is used for clients whose flow is handled in the Cycleon outsourced warehouses. Since SCA 
is a BPM-based tool, most activities are represented as a process. With this software system 
warehouse operators are able to process parcels and items according Cycleon’s decisions. 
Basically, every warehouse operator uses a hardware system where he or she registers every 
operation. Other than software for warehouses, they also provide software for various other 
purposes, for example a portal for which clients their end-customers can request returns, or a 
portal for retailers in which they can track their returns. 
 
In order to maintain their returns processes efficiently and effectively Cycleon aims to create 
standard building blocks for their clients. This means that they offer their clients a standard 
set of modules that of which the clients together with Cycleon can create their own return 

 
2 Description of the data: No. returned items (cases): 438335, Earliest case: 3rd of June 2019, Latest 
case: 15th of March 2020, Only UK returns 
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process, so that it meets the clients’ need. The standard building blocks for warehouse 
handling that are currently implemented are shown in Figure 8. Additionally, Cycleon is still 
able to create processes based on client’s specific requests. 
 

 
Figure 8: Business Service Catalogue Warehouse Handling 

3.2 Business Model Design 
The SDBM/R is required as input for the SDBMOM. Turetken and Grefen (2018) recently 
developed the SDBM/R and described a detailed approach to design a service-dominant 
business model (Turetken et al. 2019). The initial step is to write out a customer scenario, that 
is used as a basis for the design process. Cycleon and the targeted customer for the value-
in-use had once defined a scenario for the redeployment process. This scenario is used as an 
initial basis in the business model design process. The business model is subsequently 
designed and evaluated by focus groups in section 3.2.1 and evaluated with an expert, 
explained in section 3.2.2. 
 

Table 6: SDBM/R Design Steps 

No. Design step Approach   
1 Identify co-created value-in-use BM designer à focus group à  expert meeting 

 
Evaluation and modification 

2 Determine actor value propositions 
3 Determine cost and benefits 
4 Determine high-level activities 

 
Fundamentally, the business model was designed by an iterative approach with three defined 
methods, found in Table 6. The first initial components of the business model were designed 
by the Business Model (BM) designer. This was done prior to the focus group to encourage 
discussions. Due to the complexity between actors, there was not a moment where the initial 
model could be designed during a workshop. This gave an opportunity to put more detail into 
focus groups, discussed in section 3.2.1. Whilst the case study there were two moments where 
the project could be discussed with other actors in the network, such as the customer. 
Therefore, these meetings were organized around important moments. Two major moments 
were identified. The first moment was prior to the design phase to discuss the first thoughts 
on redeployment, to discuss initial ideas on how the redeployment in broad lines should look 
like. The second moment was after reviewing the SDBM/R with an expert. After the expert 
meeting, one could say that a valid business model was designed and led to detailed 
discussions about the business model itself with the customer during the third focus group. 

3.2.1 Focus Groups 
The service-dominant business model was designed by an iterative design process, with the 
customer journey as the initial input. To specify focus within discussions, multiple focus groups 
were organized. Focus groups offer in-depth interviews with value-adding discussions (Kontio, 
Lehtola, and Bragge 2004). 
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In the business model design phase three explicit focus groups were organized, in addition to 
ongoing discussions about the new redeployment business. The first focus group was set up 
primarily to introduce the SDBM/R methodology and comprised two business managers from 
Cycleon. Prior to the first focus group, first initial thoughts were drawn out as a basis to 
stimulate discussion. The focus group was structured correspondingly to the business model 
design steps, started with defining the value-in-use and as last determining the activities for 
each actor. The structure was meant to support the discussion, but the actual design process 
was far away from a gradual process. It was an iterative design process in which all 
components were revised continuously. A first draft of the service-dominant business model 
was developed during this focus group. Subsequently, the reviewed business model was 
shared with the first focus group participants for feedback and adjusted where needed. In 
between focus groups and meetings ongoing discussions gradually led to a more detailed 
business model.  
 
In the second focus group the business model was evaluated on its structural validity. The 
business model must have a valid service-dominant logic structure to eventually be 
operationalized (Gilsing et al. 2020). Within the evaluation four components of the business 
model are of interest, value capture, value architecture, value proposition and the value 
network, see Table 7. These components must be in line with the service-dominant logic, 
otherwise the model indicates logical invalidity. The business model was evaluated with two 
business managers from Cycleon and revised accordingly.  
 
The third focus group comprise the customer as well as employees from Cycleon. The main 
objective of this meeting was to align the business model with the customer. In this meeting 
the business model was presented and briefly discussed and revised. 
 

Table 7: Structural Validity Questions by Gilsing (2020) 

Component Evaluation questions 
Value network Does the BM consist of at least three actors? 

Is the customer an explicit actor in the BM? 
Is the customer the problem owner for the BM? 
Does each actor interact with at least one other actor in the BM? 
Do all actors in the BM interact on the same level of hierarchy? 

Value proposition Can the value-in-use realistically follow from the set of value propositions? 
Does the value-in-use address the need of the customer? 

Value architecture Does each actor value proposition realistically result from the actor activity? 
Can the customer interact with or access the provided service? 

Value capture Does each actor have at least one cost and one benefit in the BM? 
Are all transferred and generated costs and benefits listed in the BM? 

3.2.2 Business Model Expert Meeting 
To ensure a certain quality of the business model in addition to the structural validation, the 
business model was discussed with a business model expert. This meeting resulted in 
feedback on the model itself and on components to focus on while operationalizing. 

3.3 Conceptual Process Model Design 
From this section onwards, the operationalization methodology is discussed. This is done 
according the four steps from the SDBMOM. First, is discussed how the customer-actor 
choreography was designed. Then, the method is explained how actor-actor interactions are 
added to the choreography. The last two steps elaborate on how the conceptual process 
models are designed. 

3.3.1 Customer-Actor Interaction 
In a service-dominant business all actors within the network interact with each other, although 
not always direct but also indirect. However, this step, defining the customer-actor interactions 
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focuses on only the direct interactions with the customer. The output of this first step is a 
choreography diagram that models the direct customer-actor interactions. First, customer 
actions and customer-actor interactions are obtained from the customer-service scenario. 
Secondly, co-production activities are matched with the customer-actor interaction 
components. Lastly, the actors and their co-production activities are extracted from the 
SDBM/R. Modelling the customer-service interaction as well as other operationalization steps 
provide another moment to critically review the business model. The operationalization 
method is once more an iterative process that helps in critically reviewing the model and how 
its value-in-use can be successfully reached by implementation. Also, the SDBMOM offers a 
consistency check, found in Table 8, with which the choreography obtained from step 1 is 
briefly evaluated. 

Table 8: Checklist Step 1 

No. Checklist rules 
1 All actors in the choreography are in the SDBM/R 
2 All choreography activities are in the SDBM/R as co-production activities 
3 All choreography activities have the customer as one of the participants 

3.3.2 Actor-Actor Interaction 
After modelling the choreography with customer-actor interactions the focus shifts to modelling 
the additional actor-actor interactions. In this step all actors and their corresponding co-
production activities are added to the customer-actor choreography to create a complete 
overview of interactions. After the choreography is designed, a formal meeting was set up to 
evaluate the design process up to this step. In this meeting multiple actors were together to 
discuss the choreography and the underlying business model. The central objective in this 
meeting was to align thoughts of all actors, to enlarge information and details for further steps. 
This moment was chosen to review with all actors because the choreography is another 
tangible deliverable after the SDBM/R. The process flow started to arise, and actors had a 
more visual view of how the redeployment process will look like. Lastly, in the second 
operationalization step, the complete choreography was evaluated with the SDBMOM step 2 
checklist, from Table 9. 

Table 9: Checklist step 2 

No.  Checklist rules 
1 All actors in the SDBM/R are present in the choreography model. 
2 The choreography model shows all co-production activities that are in the SDBM/R. 

3.3.3 Service Composition 
The third step in operationalizing the business model requires a business service catalogue 
and the choreography from the section above. From the preliminary study is identified that 
there has not been an outright business services catalogue within Cycleon yet. The value-in-
use efficient redeployment requires additional service compositions that are not yet clearly 
defined within the network. The paper from Lüftenegger (2014) devoted a chapter to elaborate 
on a methodology to specify the business services catalogue. One important note while 
developing the business services catalogue is that the business service specifications should 
be drawn out together closely with business experts from Cycleon. Since the business experts 
within Cycleon know how business services are setup and can greatly support in defining 
these services. Most services Cycleon offers are already realized with standardized building 
blocks. Part of these building blocks but differently composed can be used for the efficient 
redeployment process. Some building blocks were re-designed to fit in the new business of 
efficient redeployment. Business services required to achieve the value-in-use are specified 
based on their input, functionality and output. The customer The Client did not want to share 
information regarding their business services. Therefore, the business services expected to 
be required for efficient redeployment from The Client’s side are defined with business experts 
from Cycleon. 
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Accordingly, the activities per business service were defined. Business services can have 
multiple activities. For example, the business service ‘order service’ has multiple activities 
such as request order, update order, and cancel order. These activities will eventually be 
viewed in the process model, as exceptional paths, see section 3.3.4. However, before 
activities can be mapped, the collaboration diagram was developed. In this diagram pools 
were created, where each pool corresponds to an actor from the SDBM/R. In these actor pools 
the business service activities are mapped and led to a first conceptual process model. Again 
was this step reviewed with the support of a checklist, given in Table 10. 
 

Table 10: Checklist Step 3 

No. Checklist rules 
1 Each co-production activity specified in the choreography are in the collaboration diagram. 
2 Each service operation used to define the co-production activity is specified in the business service 

configuration. 
3 Service operations of different business services interact with each other and/or with the customer 

actions to realize a co-production activity. 

3.3.4 Alternative Paths and Exceptions 
Completion of the process model requires flow of alternative paths, evaluated with the 
checklist in Table 11. Up to this moment the process was solely modelled based on a best-
case scenario. However, as one might expect all processes cope with exceptions. This step 
is used to model different scenarios. While doing this, the business service catalogue of other 
actors was consulted. The best-case scenario shows how grade A items are redeployed. For 
example, certain grade A items will not be sold again because there is no incoming order. 
These items will use an alternative path and must be modelled as well. 
 

Table 11: Checklist Step 4 

No. Checklist rules 
1 Each co-production activity specified in the choreography are in the collaboration diagram. 
2 Each service operation specified in the business service configuration is present in the collaboration 

diagram. 
3 Service operations of different business services interact with each other and/or with the customer 

actions to realize a co-production activity. 

3.4 Utility and Validity Evaluation by Interviews 
The utility and validity of the SDBMOM was evaluated by interviews with employees within 
Cycleon. In this study the three original constructs of the TAM were used in the interviews. 
The three constructs of the original TAM are perceived ease of use, perceived usefulness, 
and intention to use (Venkatesh and Davis 2000). Potential ways to obtain data from experts 
is by open questions and by expressing the experts’ level of agreement to certain statements. 
Perceived ease of use refers to the degree the participant believes that a particular system, in 
this study the SDBMOM, would be simple to use. Perceived usefulness is about the participant 
believing if a particular system, the SDBMOM, will improve the participant’s job performance. 
The intention to use a particular system is determined by perceived usefulness and perceived 
ease of use (Davis 1989). The interviews consisted out of two components. The first 
component was an open discussion about the SDBMOM. In this interview the 
operationalization process together with the models were explained and the participants gave 
their opinions about the validity. The second component was a questionnaire that was filled in 
by the participants after the interview. This questionnaire was shared with all the participants 
and collected accordingly. Four statements were used to obtain their level of agreement 
regarding perceived usefulness and perceived ease of use, which collectively indicate the 
utility of the method. Their opinion about intention to use consisted out of answering two 
questions. The questionnaire was based on validated questions of the constructs of the TAM 
(Venkatesh and Davis 2000), and the statements are given in Table 12 below. Interviewees 
can show their level of agreement with the statements on a 5-point Likert scale from 1 (strongly 
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disagree) to 5 (strongly agree). Some statements, denoted with (*), are reversed to avoid 
repetitive responses. The questionnaires and the transcripts of the interviews are found in 
Appendix B. 

Table 12: Utility Statements 

Group Code Statement 
Perceived 
usefulness 

PU1 I think this method provides an effective solution to the problem of 
operationalizing business models. 

PU2* Operationalizing business models in this way would be difficult for users to 
understand. 

PU3* Using this method would make it more difficult to communicate to others about 
how business models can be operationalized. 

PU4 Overall, I found the business model operationalization method demonstrated in 
the interview to be useful 

Perceives ease 
of use 

PE1 Learning to use this way of operationalizing business models would be easy for 
me 

PE2* I found the way the business models are operationalizes as unclear and difficult 
to understand. 

PE3 It would be easy for me to become skilful at using this way of operationalizing 
business models. 

PE4* Overall, I found this way of operationalizing business models difficult to use. 
Intention to use IU1 I would use this method to operationalize business models. 

IU2* I would not consider this method if I have to operationalize a business model in 
the future. 

3.5 Scope of the Research 
This research excludes steps taken on a higher level than the business model, such as high-
level strategies. Also, lower levels than the conceptual process model are not included, for 
example the transformation from a PIM to a PSM is not included. This means that the process 
engine is out of scope. However, the process model will be modelled by the BPMN language, 
so using the correct BPMN structure and guidelines are part of operationalizing. Both design 
phases, the business model design phase and the process model design phase are evaluated. 
There is only a slightly different perspective in the evaluation of the two design phases. The 
methodology of designing a business model with the SDBM/R has already been evaluated 
and applied in literature and practise. Therefore, the quality of the method is assumed to be 
sufficient. The method is not evaluated. However, the quality of the business model is 
evaluated. This is required to assure quality in the process model design phase. On the 
opposite with the SDBMOM. This method has not been externally applied yet, that is why the 
methodology will be evaluated as well as the quality of the process model to some extent. 
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4 Case Study Conduct: Application of SDBM/R and SDBMOM 
In this chapter the application of the SDBM/R and the SDBMOM are discussed. The models 
are designed by iterative processes. This means that during the design process changes 
occur almost continuously. This chapter will briefly discuss the design process but puts more 
focus on details of the final models obtained through the design process. Firstly, the designed 
SDBM/R is discussed in detail, starting from section 4.1. Mainly, the value-in-use and how this 
can be achieved within the service network. Secondly, the design results of the conceptual 
process model is elaborated. The results per operationalization step are shown and discussed 
starting from section 4.2. 

4.1 Application of SDBM/R 
An informal customer scenario of the new business is helpful in designing the SDBM/R 
(Turetken et al. 2019). Within Cycleon they already developed an initial scenario for the 
redeployment business. It follows a logical flow of redeployment activities, shown in Figure 9. 
This figure was used as an initial basis for designing the business model. It shows a simplistic 
scenario of redeployment of returned items. 
 

 
Figure 9: Base Scenario Redeployment 

Figure 9 describes the efficient redeployment flow. The redeployment process starts when an 
order is placed online at The Client for example, to order a pair of shoes. The item then arrives 
at the customer. Due to various reasons the product is returned and enters the return process. 
This returned item is then registered in the warehouse and graded accordingly, if this item is 
in perfect state it is again packed as a new product and kept on stock. Whenever a new online 
order is placed for a pair of shoes with the same size the item can directly be fulfilled by the 
warehouse where the item was initially returned to. In the best-case scenario, the returned 
item is at maximum kept on stock for one day to avoid growing inventories and increase 
Cycleon’s value. The item still has to be graded and packed somewhere in the process before 
it can be shipped to the end-customer. 
 
The business model design process started with the scenario above that was used as 
inspiration. Accordingly, a draft business model was designed. This draft was used for the first 
value-adding focus group. The value-in-use, efficient local redeployment, means that returned 
items can be redeployed (also known as reselling) directly to the customer as efficient as 
possible. Succeeding this focus group, the model was adjusted iteratively by follow-up 
discussions. In the second focus group the business model was evaluated on its structural 
validity by Gilsing’s (2020) evaluation methodology together with two business experts from 
Cycleon. The evaluation of the business model is summarized in Appendix B4. The main 
outcome of the evaluation was to separate The Client into two actors, commercial side and 
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operations side. The third focus group was a meeting with The Client ELC, The Client EHQ 
and Cycleon. In between the second and third focus group was a period of two weeks. In 
these two weeks the business model was iteratively adjusted by discussions. The business 
model was presented to the three participants. This meeting was meant to create discussions 
and insights. The business model was once more shared with the actors and revised by the 
received feedback. One final meeting led to the business model in Figure 10. This final 
meeting was with an expert in business modelling. The expert gave valuable insights in 
SDBM/R components. The main outcome of this meeting was the idea to exclude the postal 
carrier from the business model. The postal carrier does not require to be a certain 
organization with a specific service to realize the value-in-use. For now, this could be any 
postal carrier. This does not exclude the fact that there could be no opportunities to include 
the postal carrier in realizing efficient local redeployment. A more detailed discussion on the 
design process is found in section 3.2. 
 

 
 

Figure 10: SDBM/R Efficient Redeployment 
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The network consists out of four partners where Cycleon is the orchestrator. Cycleon is the 
focal organization that arranges the network to work together to realize efficient redeployment. 
The solution, efficient local redeployment, emerged by ideas from The Client ELC and 
Cycleon. The Client ELC assigned and instructed Cycleon to realize redeployment for their 
online items. The Client ELC is therefore identified as the customer. Another department from 
the customer’s organization is The Client EHQ and acts as core partner in realizing 
redeployment. The fourth and final actor is WHC Regional Return Center (RRC) in 
Northampton UK. WHC RRC UK is the enriching partner, they provide warehouse operations 
for redeployment. 
 
The Client ELC should be responsible for process and order provisioning to co-produce the 
value-in-use. In order to redeploy items locally, orders have to be placed and managed. The 
Client ELC will oversee this order process. On the other hand, The Client EHQ will look after 
the service and sales data. The Client orders have to meet certain service requirements and 
the commercial side of The Client, the EHQ, has to supervise these requirements. Also, within 
The Client EHQ the business intelligence teams are stationed where they manage and 
analyses the data to make decisions for example regarding which items to stock locally in the 
WHC RRC UK warehouse. WHC is the operational actor for realizing the redeployment 
business. They physically provide inbound, and outbound operations of returned items. In 
between, they perform certain value-adding service (VAS) operations, such as grading and 
packing. The actor that supervises all actors in the network is Cycleon. Cycleon supervises 
the pre-return information, such as creating return labels, the returns itself and the process, 
inbound parcel and outbound parcel processes. 

4.1.1 Customer-Service Scenario 
The operationalization methodology SDBMOM requires the SDBM/R and a CSS as input. The 
CSS is derived from the initial scenario and the SDBM/R, found in the section above. The CSS 
describes a scenario how the value-in-use is experienced from the customer’s perspective. It 
shows a sequence of activities of how efficient redeployment is realized. The CSS for efficient 
redeployment is defined below. 
 
“The Client’s ELC employee, puts multiple new shoes in a box together with a return label generated 

by Cycleon to fulfil an online order. After packaging the box is send to The Client’s end-customer. With 

historic sales data various analysis are performed to foresee which items are best to redeploy. 

Accordingly, The Client ELC discusses item level decisions with Cycleon and provides Cycleon with 

the redeployment decisions to oversee the returns process. Based on these decisions Cycleon will 

eventually keep certain returned items on stock to redeploy them. After a while, The Client’s end-

customer decided to return items and used the Cycleon return label to return the shoes. Once the parcel 

has been picked-up by a postal carrier, they transport the returned package to the RRC UK. Once 

arrived in the RRC UK the parcel is checked and is identified which items are exactly returned by The 

Client’s end-customer. Accordingly, the fast-moving items that are in perfect state (grade A) will be kept 

on stock and are prepared to fulfil an online order. Subsequently, Cycleon receives an order request 

from The Client. Now WHC’s RRC employee packs the online ordered shoes into the box with Cycleon’s 

return label. These are the items that were just returned by another end-customer and were in the 

previous step defined as fast-moving grade A items. The order is then fulfilled from a just returned item 

by the RRC UK. This box is then sent to The Client’s end-customer from the RRC UK.” 
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4.1.2 Cost and Benefits of Redeployment 
In this paragraph more detail is put into the cost and benefits. One wants to measure cost and 
benefits by quantitative measures such that these can be analysed later on. However, some 
cost and benefits such as dependability and sustainability are hard to define in quantitative 
metrics. For example with sustainability, one can compare the current process with the new 
process by means of CO2 emissions. But this requires further analysis. The cost and benefit 
analysis in this study will focus on the quantifiable measurements. The qualitative cost and 
benefits are considered in the business model but not further analysed. The benefits from the 
value-in-use must surpass the costs for all actors within the network. As briefly mentioned 
above some cost and benefits can only be defined in a qualitative sense. This paragraph will 
focus on the qualitative cost and benefits. The solution redeploying returned items arose from 
the problem that currently returned items are scrapped or sold against a fair discount because 
the item is already out seasoned when it is back on the market. And the fact that the UK just 
left the EU. Desired now is to reduce flows between the UK and the EU. Aspects such as lead 
time and operating costs are further analysed in the paragraphs below. 

4.1.2.1 Initial Verification 
In general, The Client’s fashion items have a cycle of six weeks. This means that after a 
product is put on the market, it leaves the market on average six weeks later. Items that are 
not sold within those six weeks are assumed to be sold against a discount or not sold at all. 
Returned items that are in perfect state can be sold against the full commercial price if they 
are back on the market as soon as possible. This can be achieved via local redeployment. In 
an ideal local redeployment situation, the lead time for a returned item to be sold again is three 
days. For instance, on Monday a returned item arrives at the WHC RRC warehouse in the 
UK, then on Tuesday the item is graded and packed. On Wednesday a customer places an 
online sales order for that specific product and the product is shipped the same day. Within 
three days the returned item is sold for the full retail price without deviating from an original 
The Client order. In this situation is assumed that grading and packing takes one additional 
day (the Tuesday).  
 
The Client and Cycleon both performed initial studies that verified that local redeployment is 
beneficial for both organizations. However, the studies only retrieved the average percentage 
of returned items that can be fulfilled the next day. On average 1/3 of all returned items can 
be redeployed the next day. For example, today 100 items were returned, then 33 of those 
items are ordered the next day. This percentage is computed with the assumption that all 
returned items are kept on stock for one day. The paragraphs below show a more detailed 
and realistic analysis of redeployment. This analysis is based on the CRISP-DM (Cross 
Industry Standard Process for Data Mining) approach. In Appendix  the structure of this 
approach is elaborated. The paragraphs below summarize the results from the detailed 
analysis. The data is retrieved via queries in MySQL’s database software and is analysed with 
Python 3.0. Only the data from 2018 is used due to its completeness. However, the Python 
scripts can be applied to any historic year. 
 
In 2018 The Client sold a total of 149.739 unique items. In this study unique items are referred 
as a Stock Keeping Unit (SKU). And in total 472.500 items were returned by The Client’s 
online end-customer, this comes down to an average of 1510 returns per day (excluding 
Sundays). Grading, and repacking all items within one day and fulfilling orders the next day is 
almost an ideal situation, but as one can expect difficult to apply in a new business as 
redeployment. In order to explore the redeployment figures various scripts are used to 
compute figures on which realistic decisions can be made. 
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4.1.2.2 Detailed Verification Based on Output and Lead Times 
There are different scenarios possible to execute redeployment. Basically, two variables 
influence the outcome. The first variable is the number of SKUs to keep on stock. Undoubtedly, 
is the warehouse not able to stock all incoming returned SKUs. The warehouse does not have 
storage space and is not capable of coping which such complexity. Therefore, the number of 
SKUS to keep on stock is an important variable that influence the output. The second variable 
is the days to keep an item on stock. Inventory costs money. By increasing the days to stock 
an item, Cycleon has to pay more, but the probability that an item will be sold is higher. From 
Table 13 is seen that the longer SKUs are kept on stock, the higher the number of redeployed 
items. For instance, when the warehouse keeps all incoming returns on stock for at least 7 
days, then almost 63% of all incoming returns can be sold within those 7 days. In this situation 
all SKUs are included, which is highly unlikely. Therefore, and due to the complexity of 
redeployment, two scenarios are elaborated in sections 4.1.2.4 and 4.1.2.5, respectively. 
These scenarios support the actors in making profound decisions for efficient redeployment. 
One scenario is focused on minimizing inventory, and the other scenario is about reducing 
complexity. In the next paragraphs the processing times of redeployment are discussed, 
independent of scenario. Followed by detailed analysis per scenario. 
 

Table 13: Redeployment Numbers 

Days on stock 1 day 3 days 7 days 
Reduction in lead time > 9 days > 7 days > 3 days 
Percentage fulfilled from returns 32.52% 49.24% 62.95%  
Percentage fulfilled from returns of all orders 3.47% 5.25% 6.71%  
Fulfilled no. items in 2018 153650 232680 297444 
Total returns in 2018 472500 

4.1.2.3 Processing Times 
In order to redeploy returned items two major additional activities have to be performed. The 
returned items should be graded and packed after which it can kept on storage to be fulfilled. 
These additional activities require extra labour. This paragraph will explore potential 
processing times to fulfil the additional activities and thus to realize efficient local 
redeployment. Based on historic data is known that it takes on average 45 seconds to grade 
an item. From section 3.1 we know that around 90% of the returned items is estimated to be 
graded as Grade A. Also, from historic data it is known that label printing, folding clothing, and 
putting the clothing into a bag, takes on average 30 seconds for one clothing item. However, 
The Client items can be clothing or footwear, and The Client shoes are put into a box rather 
than a bag. Known is that The Client shoes are put into a box and require additional seconds 
per item, but unknown is how many additional seconds are needed. There is no insight in data 
yet whether the SKUs to keep on stock will be clothing or footwear. With these figures in mind, 
it will take roughly 1 hour to grade and pack 50 items3. To put it into perspective, at least 400 
items have to be graded daily in order to hire one full-time employee, based on an 8-hour 
workday. Table 14 shows an overview of the processing times to grade and pack returns. 
 

Table 14: Additional Redeployment Processing Times 

100% 10 items 400 items 
Grading time 450 sec. 5.0 hours 
90% 9 items 360 items 
Packing time 270 sec. 3.0 hours 
Total time 720 sec. 8.0 hours 

 

 
3 100% * 45 sec. (grading) + 90% * 30 sec. (packing) = 72 sec. / item 
1 hour = 3600 sec., 3600 sec. / 72 sec. = 50 items / hour 
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A decision that plays a role in warehouse operations is the Customer Order Decoupling Point 
(CODP). This point separates the process into two parts, upstream and downstream. 
Upstream activities are performed on speculation and downstream activities are performed 
based on customer orders (Wikner and Rudberg 2005). For instance, the CODP can be placed 
after the packing of the items. This means that for items that are not sold additionally activities 
were performed. The CODP could also be located after the grading activity. This implies that 
items are kept on stock after they are graded. The items will be packed once a customer order 
arrives. This reduces unnecessary activities, but it will take longer to finalize the order. After 
the order arrived, the item still have to be packed. This decision heavily relies on agreements 
with the clients and how Cycleon decides to charge their clients. 

4.1.2.4 Scenario 1: Minimize Inventory and Maximize Output 
The first scenario explores efficient redeployment where the goal is to minimize inventory and 
maximize output. Minimizing inventory is realized by keeping returned items, after they are 
graded and packed, only one day on stock. Maximizing output is done by knowing what is 
ordered by The Client’s end-customer on day T+1. It is highly unlikely that The Client exactly 
knows how many items of each SKU will be sold. However, assumed is that The Client can 
make reliable predictions about the most ordered SKUs for day T+1. Minimizing inventory is 
done by keeping returned items on stock for only one day maximum. While doing this for all 
SKUs, is seen from Table 13 that roughly 32% of the returned items can be redeployed, 
meaning that of all returned items today, 32% is sold the next day. So, for 68% of all returned 
items additional activities are performed without the items being sold. Scenarios to cope with 
the additional sellable items are for now out of scope but are addressed in section 4.1.2.6. 
This scenario tries to explore ideas to increase the percentage of fulfilled from returns. 
 
Python was used to explore the scenario of minimizing inventory and maximizing output. A 
redeployment algorithm was built and executed to obtain the results. The models and methods 
implemented in the redeployment algorithm are elaborated in Appendix C. The assumptions 
used for the analysis are stated below. 
 

- First case: 01/01/2018, last case: 30/12/2018. 
- Returns arrived on day T are ready to be sold on day T+1. 
- Items leave the queue after 1st day on stock. 
- Grading and packing one item take 72 seconds. 
- Most ordered SKUs at day T+1 is known prior to day T. 

 
In the near ideal situation where The Client knows the most ordered SKUs on day T+1, the 
redeployment number can be increased, as opposed to a situation where this is not 
considered. The results of this with the number of most ordered SKUs as 250, 750, and 1500 
are shown in Table 15. For instance, if one grades and packs the expected 1500 most ordered 
SKUs (based on day T+1) on day T, then one can redeploy on average 200 items on a daily 
basis. The percentage of redeployed returns goes towards 15% of the total returns. One might 
also expect that in this scenario the returns that are graded and packed are always sold the 
next day. This is not the case. This goes towards 100%, but 90% of the returns receive grade 
A and in 2% of the cases there are more returns than orders. This can be solved when The 
Client knows exactly what is ordered per SKU, although this is highly unlikely, because we 
know that The Client offered almost 150.000 SKUs in 2018. 
 

Table 15: Results Scenario 1 

No. most ordered SKUs 1500 750 250 
No. items redeployed (yearly) (incl. all grades) 79877 54542 24555 
No. items with grade A (yearly) 71889 49087 22099 
Percentage redeployed from returns 15.2% 10.4% 4.7% 
No. items redeployed (daily) 198 150 68 
Required additional labour (daily) 4.4 hours 3.0 hours 1.4 hours 
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Cycleon can quickly adapt to situations when more or less labour is required. To some extent 
Cycleon knows 2 to 3 days prior to the register process in the warehouse roughly which items 
will arrive and how many. End-customers can register their returns online, but the exact items 
in the box are only known when the items are registered in the warehouse. There are two 
ways end-customers can start the return process. They can register their item online to receive 
a return label, or they can drop their item in a box with the return label they received with the 
order at one of the postal carrier’s service centres. In both situations the return label is scanned 
and is seen which item are assumed to be returned. However, experiences show that the 
return label is not always corresponding with the item that is actually returned. Cycleon 
estimates that on average 90% of all incoming returns have matching return label and items. 
Accordingly, the items should be graded and then is known if the item is sellable or not. The 
Client estimates that roughly 90% receives grade A and can be sold afterwards. This means 
that incoming returns can be predicted to a certain extent. Orders are more complex to 
forecast. Assumed is that The Client can make reliable sales forecasts for their online 
products. They have insights that Cycleon does not have regarding sales. Assumed is that 
The Client can predict the most ordered SKUs but is less certain in predicting the exact sales 
numbers.  

4.1.2.5 Scenario 2: Reducing Complexity 
This paragraph will focus on a scenario where complexity is reduced opposed to the scenario 
above. The figures from Table 13 are true when all incoming returned items are kept on stock. 
The WHC RRC UK has limited capacity for extra inventory, but also limited capacity to process 
the returned items because they require additional processing steps which also need 
additional labour. That is why the number of unique SKUs must be limited to some extent. In 
addition, redeployment also requires extra labour depending on the days an item is kept on 
stock. Another aspect that reduces complexity is to keep the same most ordered SKUs on 
stock for one week. It is more convenient for the operators to grade and pack the same SKUs 
for one week, rather than to do this for most ordered SKUs changing daily. Mainly because 
The Client’s packing requirements vary highly per SKU. 
 
This scenario is again analysed in Python with the data from 2018, its approach is explained 
in Appendix . The assumptions for this data analysis are stated below. 
 

- First case: 01/01/2018, last case: 30/12/2018. 
- Week M starts every Monday and ends on Sundays. 
- A returned item arrived on day T is ready to be sold on day T+1. 
- Items leave the queue after 7th day on stock. 
- Most ordered SKUs at week M are known prior to day week M. 
- Items in most ordered SKUs at week W and still in the queue after week W do not 

leave the queue and can still be sold if the item is no longer than 7 days on stock. 
- Grading and packing one item take 72 seconds. 
- No restrictions on number of items on stock. 

 
The results of the redeployment algorithm by keeping the most ordered SKUs in week M on 
stock in week M are summarized in Table 16. The number that can be redeployed from the 
return is similar to the results where output is maximized in Table 15. However, in this scenario 
the days an item is on stock can go up to 7 days. 
 

Table 16: Results Scenario 2 

No. most ordered SKUs 1500 750 250 
No. items redeployed (yearly) (incl. all grades) 70869 41224 14163 
No. items with grade A (yearly) 63782 37101 12746 
Percentage redeployed from returns 13.5% 7.9% 2.7% 
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No. items redeployed (daily) 176 114 39 
Required additional labour (daily) 3.9 hours 2.3 hours 0.8 hours 

4.1.2.6 Line Hauling 
Items that are redeployed are shipped from the WHC warehouse directly to the customer. 
Cycleon is responsible to arrange this. In the situation without redeployment, the usual flow is 
a line haul from the WHC warehouse in the UK to the WHC warehouse in Germany. This line 
haul is done daily. In the new situation including redeployment there will be less items in the 
line haul because some items are directly shipped to the customer and do not require to go 
via the WHC warehouse in Germany. For instance, in a situation where 200 items are 
redeployed on a daily basis, which is around 15% of the daily returns, then there will also be 
15% less items in the line haul. This could mean that trucks go less frequently from one 
warehouse to the other, if one wants to have line haul with higher loaded trucks. 
 
It also can happen that items are graded and packed but not sold. These items can for 
example be shipped to The Client outlets or elsewhere where they could be sold. The items 
are already in perfect state to be sold. In an ideal situation this flow would as little as possible. 
This means that a few items are left each day. Therefore, it could be a wise decision to keep 
those on stock for one week and then ship them together to The Client outlets. The profit or 
loss of this flow has to be higher (for profit) or lower (for loss) than the usual flow where it goes 
into the line haul to the WHC warehouse in Germany. To completely explore this idea then 
The Client has to share the additional rules with Cycleon in order to reduce costs of returns. 

4.1.2.7 Cost Drivers 
Basically, to deploy the redeployment business, Cycleon has to pay the WHC warehouse UK, 
and Cycleon charges The Client. So, before Cycleon can decide what they want to invoice 
The Client for, they first have to explore what and how WHC invoices Cycleon for the 
redeployment business. Invoicing is done every month and is based on scans in the 
warehouse, these scans could for example be registering or sorting. Based on every scan 
there is a fee that has to be paid. For redeployment Cycleon will most likely be additionally 
invoiced based on the number of scans for grading, packing, shipping. Grading takes an 
estimated 45 seconds per item and packing 30 seconds. Cost drivers such as products 
required to clean the returns are neglected. For the packing materials is assumed that The 
Client delivers this on their own expense. Other than the additional activities, the returns also 
need standard activities in order to be processed. The cost drivers are listed in Table 17. 
 
The figures are based on current activities that Cycleon executes. The actual times per activity 
are not considered, due to confidentially. Analysis of the most efficient processing flow is not 
included in this study. It is more likely that for redeployment grading and packing will be 
performed in batches. The transportation costs for non-redeployed items will most likely be 
lower, if The Client wants to have those shipped to outlets within the UK. Now is assumed that 
the non-redeployed items go with the same line haul with general The Client items to the WHC 
warehouse in Germany. The cost drivers from Table 17 are based on redeploying items within 
one day. In a situation where returns are kept on stock, the cost price increases with holding 
costs. 

Table 17: Cost Drivers for Redeployment 

Activity Not redeployed Redeployed 
Start VAS ● ● 
Scan parcel ID ● ● 
Open parcel ● ● 
Unpacking box content ● ● 
Scan item ID ● ● 
Grade item ● ● 
Repack item ● ● 
Print label ● ● 
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Close and seal parcel ● ● 
Put item on pallet ● ● 
Pick item from pallet ○ ● 
Print shipping label ○ ● 
   
Total Activities 10 12 
   
Transportation line haul DE postal carrier to customer 

 

4.2 Application of SDBMOM 
In the paragraphs below the outcomes of the SDBMOM steps are discussed. The 
methodology consisted out of four detailed steps, where every step has some sub-steps. The 
sections below state the results of the four main operationalization steps derived from section 
3.3. During the design process changes occurred almost continuously. 

4.2.1  Customer-Actor Interaction Choreography 
In this section the outcome of the first SDBMOM step is discussed. With the CSS and the co-
production activities from the business model a choreography is designed where only the 
interactions between the customer and actor are modelled. These customer-actor interactions 
are designed in line with a sequentially numbered CSS, shown in Table 18. The numbered 
CSS is in a sequential manner derived from the original CSS from section 4.1.1 and is divided 
into 8 chronological steps. From Table 18 the initial flow of redeployment is seen. It all starts 
when The Client’s end-customer orders “new” items online. Important here is to notice the 
different meaning of “new”. New in this context means that items have not previously been 
returned. Whereas items shipped in step 8 are in the perspective of the end-customer also 
new but have been previously returned. The items identified with grade A are packed and are 
sold as a new item. The Client’s end-customer expects a high level of quality and therefore 
graded A items should not differ from “new” items that just left the production facility. The 
redeployment process ends when the redeployed items are successfully shipped to the 
customer. 
 

Table 18: Numbered Customer Service Scenario (CSS) 

No CSS statement Customer actions C-A interaction 
1 The Client’s ELC employee, puts multiple new shoes 

in a box together with a return label generated by 
Cycleon to fulfil an online order. After packaging the 
box is send to The Client’s end-customer. 

The Client puts the 
return label in the box 
for items ordered 
online. 

Cycleon generates 
the return labels that 
The Client put in the 
box. 

2 With historic sales data various analysis are performed 
to foresee which items are best to redeploy. 

Perform data analysis. The Client EHQ 
shares this 
information with The 
Client ELC. 

3 Accordingly, The Client ELC discusses item level 
decisions with Cycleon and provides Cycleon with the 
redeployment decisions to oversee the returns 
process. Based on these decisions Cycleon will 
eventually keep certain returned items on stock to 
redeploy them. 

Provides details about 
redeployment process. 

The Client ELC 
shares information 
regarding the item 
level decisions with 
Cycleon. 

4 After a while, The Client’s end-customer decided to 
return items and used the Cycleon return label to 
return the shoes. Once the parcel has been picked-up 
by a postal carrier, they transport the returned 
package to the RRC UK 

 Cycleon provides 
The Client ELC with 
return information. 

5 Once arrived in the RRC UK the parcel is checked and 
is identified which items are exactly returned by The 
Client’s end-customer. 

The Client ELC starts a 
refund process to 
refund the end-
customer 

Cycleon triggers the 
refund process and 
exchanges 
information about 
the returned items. 
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6 The fast-moving items that are in perfect state (grade 
A) will be kept on stock and are prepared to fulfil an 
online order. 

 Cycleon shares 
exact inventory 
details, such as the 
number of items that 
are on stock per 
SKU. 

7 Subsequently, Cycleon receives an order request from 
The Client. Now WHC’s RRC employee packs the 
online ordered The Client shoes into the box with 
Cycleon’s return label. These are the items that were 
just returned by another The Client’s end-customer 
and were in the previous step defined as fast-moving 
grade A items. The order is then fulfilled from a just 
returned item by the RRC UK. 

The Client receives an 
online customer order, 
and automatically sees 
that this item is on 
stock within Cycleon 

The Client triggers 
the order at 
Cycleon, and 
Cycleon confirms 
the order. 

8 This box is then sent to The Client’s end-customer 
from the RRC UK. 

The Client manages 
customer calls and 
postal carrier 
information 

Cycleon shares 
shipping information 
with The Client. 

 
The numbered CSS together with the co-production activities from the business model led to 
the final result of the first SDBMOM step, the C-A choreography. In this C-A choreography 
only the interactions directly with the customer are modelled. This can directly be seen from 
the choreography in Figure 11, where The Client ELC is in every building block, most of the 
time the recipient and in three cases the initiator. The Client ELC is the solution owner and 
outsourced the solution to Cycleon. Therefore, it makes sense that The Client ELC is most of 
the time on the recipient’s side. 

 
Figure 11: C-A Interaction Choreography 

4.2.2 Actor-Actor Interaction Choreography 
Subsequently, the A-A interactions are added to the C-A interaction choreography. This 
resulted in a choreography where all actors from the business model are specified into. The 
complete choreography with A-A and C-A interactions specifies the first two steps in 
operationalization. Table 19 shows per co-production activity the kind of interaction it 
concerns, and in which step it is modelled. In this second SDBMOM step five building blocks 
were added to the C-A interactions choreography to obtain the final choreography, including 
A-A and C-A interactions. 



 

37 
 

 
Table 19: Co-production activities with interaction type 

No Co-production activities Type of interaction Step 
1 Pre-return management C-A Step 1 
2 Data analysis C-A Step 1 
3 Process provisioning C-A Step 1 
4 Service provisioning A-A Step 2 
5 Operations provisioning A-A Step 2 
6 Inbound parcel provisioning C-A Step 1 
7 Inbound operations provisioning A-A Step 2 
8 Return provisioning C-A Step 1 
9 VAS provisioning A-A Step 2 
10 Inventory provisioning C-A Step 1 
11 Order provisioning C-A Step 1 
12 Outbound operations provisioning A-A Step 2 
13 Outbound transport provisioning C-A Step 1 

 
Figure 12 shows the C-A and the A-A interaction in the complete choreography diagram. 
Cycleon is the key service provider and in terms of business modelling the orchestrator of the 
value-in-use solution. The orchestrator, Cycleon, manages the network of multiple service 
providers and provision the solution where all actors benefit from. 
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Figure 12: Complete Choreography Redeployment
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4.2.3 Initial Service Composition 
In this third phase the interactions are transformed into service operations. The services 
provided by the actors are reconstructed as activities tasks. In order to define activities, it was 
helpful to refer to actor’s business services catalogues. Accordingly, these activities became 
tasks in a collaboration diagram that later formed the process model. Cycleon offers many 
customizable building blocks to provide services for their customers. Efficient redeployment 
processes are mainly focused on warehouse operations, therefore, only the business services 
that have direct connections to warehouse operations were consulted and used. These 
business services of warehouse operations enable redeployment processes entirely. Most 
operations within efficient redeployment are initiated by Cycleon and orchestrated by them. In 
cases where two messages are exchanged the service is enabled by a business service from 
the initiator’s side and enabled by a business service from the recipient’s side. Simply said, 
there are an additional external business services required to implement the solution. Also, 
for cases where Cycleon is not the initiator and the corresponding building block has only one 
message the business service is enabled by another actor. 
 
Within the iterative design process a distinction is made between business services related to 
the order process and the returns process. Up to this paragraph the efficient redeployment 
resulted into one model at each step. However, at the process modelling step a distinction is 
made between the order process and the return process. This distinction is made to clarify the 
practical implications for both processes and to comply with BPMN 2.0 modelling notation. 
Two conceptual process models are created, the order process as well as the return process 
is setup which are closely related to each other. The return process is performed prior to the 
order process.  Both processes cannot be modelled together, since the waiting time for returns 
can go towards infinite, implying that the process will never end. The order process ends when 
an order is fulfilled, and the returns process ends when a returned item is on stock and ready 
to be redeployed. 
 
Firstly, the returns process and corresponding operations were identified and defined. Cycleon 
outsources the actual physical operations but works closely with their partners to keep track 
of service-level agreements. Business services provided by Cycleon and external actors, 
including corresponding activities required for the return process for efficient redeployment 
are shown in Table 20. 

Table 20: Cycleon’s Business Services for Return Process 

Business services Business service operations 
Services provided by Cycleon 

Inbound parcel provisioning Provide pick-up, provide drop-off 
Outbound transport provisioning Provide shipment, track transport 
Return provisioning Trigger refund 
Operations provisioning Provide operations rules/flow 
Inventory provisioning Assess inventory levels 

Services provided externally 
Inbound operations provisioning Register, sorting 
Outbound operations provisioning Sorting, request transport 
VAS provisioning Grading, cleaning, packing, etc. 
Data analysis Analyse historic data, predict sales and returns 
Process provisioning Provide process rules/flow 
Service provisioning Define service requirements 

 
Secondly, there is the order process where an order can be fulfilled from a returned order. 
After the return process the items are made to stock, implying the products are graded and 
packed as new. When an item is ordered it only needs a corresponding return label in the box 
and the item is then shipped to the correct address. This process requires separate additional 
activities to enable the business services, found in Table 21. In Appendix D the graphical 
representations of the initial order process and the returns process are shown. 
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Table 21: External Business Service for Efficient Redeployment 

Business services Business service activities 
Services provided internally 

Pre-return management Generate return label 
Outbound transport provisioning Provide shipment, track transport 

Services provided externally 
Order management Order request, cancel order 
Outbound operations management Prepare shipment (sorting, print label) 

4.2.4 Conceptual Process Model 
In this paragraph the final process model is shown. The conceptual process model is an 
extension of the model discussed in section 4.2.3. The models discussed below includes 
alternative including exceptional scenarios of the scenario the business model in section 4.1.1 
describes. The conceptual models for the return and order process show detailed activities 
and events on how efficient redeployment can be realized. All actors play a significant part in 
creating value by collaborating with their services. The conceptual process models of the order 
process and the returns process are given in Figure 13 and in Figure 14, respectively. 
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Figure 13: Conceptual Process Model Order Process
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Figure 14: Conceptual Process Model Return Process
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4.3 Business Model Feasibility 
The outcome of the last operationalization step is the conceptual process model. The model 
conceptualized how redeployment can be achieved. In this paragraph the business and 
process model are evaluated on their feasibility. Feasibility highly depends on the resources 
available. The business model feasibility is discussed by three topics. The topics are resource 
availability regarding performing activities, presence of communication interfaces, and lastly, 
existence of trust between actors. There are no legal barriers. Selling returns as new have the 
same requirements as selling new products. A 2-year manufacture warranty has to be given, 
and if the items has signs of use than you are obliged to indicate that. This is not included, as 
only items without signs of use will receive grade A and will be sold.  

4.3.1 Resource Availability Regarding Performing Activities 
Certain activities required to execute redeployment processes are not yet in place. Sort like 
activities have been performed in the past and are still performed on small scale. For instance, 
in the redeployment processes items have to be graded to see whether the item is sellable or 
not. This process is currently in place on small scale for The Client’s sponsored items, for 
example, sponsored shoes for professional sports players with unique shoes. This implies that 
Cycleon knows how to perform such activities. However, these activities require additional 
labour. Redeployment activities that are not yet in place within the WHC RRC UK warehouse 
are, item grading, item packing to ship to end-customers, and item shipments directly to 
customers. In section 4.1.2 is computed that on average an additional of 72 seconds are 
required to perform item grading and item packing. Every 50 items require 1 additional labour 
hour. At the WHC RRC UK warehouse currently on average 1500 items arrive on a daily basis 
(excluding Sundays). If one wants only to grade and pack 10% of all incoming returned items, 
then at least 3 labour hours needed to execute the grading and packing activities. For 
example, if an additional employee needs to work for at least 8 hours on a daily basis, then 
on average 400 items should be graded and packed daily to fill an 8-hour workday. In addition, 
this employee needs a workbench to perform the tasks on. Therefore, a workbench including 
computer hardware and software and materials are required to fulfil the daily activities. The 
item should be packed according the service requirements that come from The Client their 
headquarters. Packing materials are required to pack the items to be sold directly to 
customers. Assumed is that shoes and clothing are packed in similar ways. Other than the 
boxes, and rather basic packing materials, the items have to be labelled again. The label that 
is created, printed and put on the box has to be The Client based and the barcode on the label 
should correspond with the item that is packed and sold. Lastly, the WHC RRC UK warehouse 
operator needs instructions on how to grade and pack The Client items. Boxes differ per sort 
of item. For instance, running shoes are packed in an orange box, whereas the classic items 
of The Client are sold in red boxes. The grading and packing instructions have to be physically 
present at the workbench. 
 
Besides the activities before stocking, there are also activities after stocking that requires 
additional labour. Items will be kept on stock for a certain period. If the item is not sold within 
that period, the item should be removed from stock. The item should then follow another flow 
according to the rules provided by The Client and Cycleon. On the other side, if the item is 
sold within the days on stock period, the postal label should be printed and put on the box, 
after which the item has to wait to be shipped. 

4.3.2 Presence of Communication Interfaces 
Resource interfaces are key in successfully implementing efficient redeployment. The Client’s 
and Cycleon’s systems require to be integrated to some extent. The systems within the 
network have to be integrated to create item labels, track inventory levels, trigger orders and 
shipments. These are new services that Cycleon does not provide yet. Firstly, The Client item 
labels have to be generated within the WHC warehouse. For shoes, the label is pasted onto 
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the box after the item has been packed. For clothing, the label is hanged on the item after 
which the item is packed. The label can be triggered after the item is on the FMCG list and is 
graded as grade A. This requires Cycleon to trigger a label at The Client. In the current 
process, The Client triggers a return label at Cycleon. Both actors are therefore known with 
software requirements to trigger labels. Secondly, The Client needs to have live insights in 
inventory levels within the warehouse. When an item is graded, packed, and labelled, the item 
should be visible in The Client’s inventory system. The WHC warehouse can be added as a 
“The Client plant” that holds inventory. This is a capability that needs to be investigated by 
The Client ELC. Thirdly, the online The Client orders has to be triggered in the WHC 
warehouse. The WHC warehouse is added as an inventory plant, from there an order should 
be triggered if the WHC warehouse have sufficient inventory levels. With the order trigger 
should come the postal information such that the order can be shipped to The Client’s 
customer. Accordingly, the shipment is ready to be shipped. For the packed item a request 
should automatically be placed at the postal carrier. 
 
The redeployment business also requires resource interfaces that Cycleon already provides 
but are not yet in place within the WHC RRC UK. These business service activities are return 
label request, refund trigger, and process rules. These services are actively used in other 
warehouses and Cycleon knows how to quickly implement the services within another 
warehouse. 

4.3.3 Existence of Trust Between Actors 
Establishing trust between actors within a service network is important to sustain value 
creating relationships. In redeployment, The Client outsources the order process to Cycleon, 
and Cycleon to the WHC RRC UK warehouse. The Client have to hand over activities from 
which the output is directly seen by The Client’s end-customer. This requires trust from The 
Client in Cycleon. Here trust is also based on assuring quality. Returned items are resold by 
redeployment processes. In this decade mistakes organizations made are known to the 
worldwide public within seconds and could have disastrous consequences. Trust is assumed 
to be high to very high between the actors in the network. The Client and Cycleon, and, WHC 
and Cycleon have been in a long-term relationship for many years. The Client completely have 
outsourced the online returns to Cycleon, and Cycleon completely outsources all physical 
warehouse operations to WHC. 
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4.4 Feasibility Summary 
This paragraph provides a summary of the feasibility analysis discussed above. The 
discussions are summarized in Table 22, found below. The colours represent the degree of 
complexity to implement the service. The degree of complexity per service is determined in 
collaboration with Cycleon’s business experts. Complexity is defined as the level of skill 
required to implement, in combination with the time required. For instance, implement a return 
label from the WHC warehouse is perceived as a relatively simple task because there is not 
much skill needed from an implementation manager and the service can be implemented 
within a short time. On the opposite, integrating systems between The Client and Cycleon 
requires skill and is very time consuming. This has also to do with the fact that services such 
as inventory provisioning and order provisioning are not yet in the actor’s business service 
catalogue. Hence, the higher complexity. 
 

Table 22: Feasibility Summary 

Present Simple   Complex 
     
 

Service Type of 
service 

In BS 
catalogue 

Live How? Responsible actor 

Pre-return 
management 

Automated Y N Implement return label trigger 
from WHC 

Implementation manager 
(Cycleon) 

Data analysis Manual N N Periodically analyse data for 
most ordered SKUs (see section 
4.1.2) 

Data analyst (The Client) 

Process 
provisioning 

User Y Y Return process communication 
with The Client 

 

Service 
provisioning 

Manual N N Periodically share service 
requirements per SKU (grading 
requirements, packing 
requirements, etc.) 

The Client EHQ 

Operations 
provisioning 

User Y Y Return process communication 
with WHC 

 

Inbound parcel 
provisioning 

User Y Y WHC unloading trucks etc + 
sorting 

 

Inbound 
operations 
provisioning 

User Y N Implement visual check at WHC Implementation manager 
(Cycleon), warehouse 
managers (Cycleon & WHC) 

Return process 
provisioning 

User Y N Implement refund trigger from 
WHC 

Implementation manager 
(Cycleon) 

Grading 
provisioning 

User Y N Develop grading instructions, 
construct workstation at WHC 

Warehouse managers 
(Cycleon & WHC) 

Inventory 
provisioning 

Automated N N Integrate The Client’s and 
WHC’s inventory system with 
Cycleon’s system 

Software Engineers (Cycleon 
& The Client), implementation 
manager (Cycleon) 

Order 
provisioning 

Automated N N Integrate The Client’s order 
system with Cycleon’s system 

Software Engineers (Cycleon 
& The Client), implementation 
manager (Cycleon) 

Outbound 
operations 
provisioning 

User Y N Arrange customer transportation 
with postal carriers 

Warehouse managers 
(Cycleon & WHC) 

Outbound 
transport 
provisioning 

User Y Y WHC handing over parcels for 
transportation 
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4.5 SDBMOM Utility and Validity Evaluation 
This study is the first demonstration of the SDBMOM besides the study from the founding 
researchers. By evaluating the utility and validity of the SDBMOM this study increases its 
contribution to the academics and practitioners. SDBMOM’s utility and validity is evaluated by 
interviews with business model experts within Cycleon. The detailed evaluation procedure is 
described in section 3.4. The experts are required to have practical experience concerning 
business modelling or process modelling and do so or have done in a management related 
function. Within Cycleon three employees met the requirements to be identified as an expert 
in business modelling and/or process modelling. Table 23 summarized information regarding 
the experts with whom the interviews were conducted. After every interview the questionnaire 
(see Table 12) was shared with the participants and collected. Together with the questionnaire 
the participants were asked to state strong points and potential improvements of the SDBMOM 
approach. 

Table 23: Experts Information 

Expert Function Experience in 
practice 

Expertise Interview 
date 

Expert 1 Product Owner 7 years Process modelling, BPMN Engines 20/03/2020 
Expert 2 Business Development 

manager 
7 years Business modelling, implementing 

businesses 
24/03/2020 

Expert 3 Manager Implementation 
Team 

10 years Process modelling, BPMN Engines, 
Process Implementation 

31/03/2020 

4.5.1 Interview Findings 
Interview findings were retrieved from a questionnaire as well as from open interviews. These 
open interviews are transcribed and are found in Appendix B. The analysis is done based on 
relevant quotes from the transcriptions regarding the utility and validity of the SDBMOM and 
the output from the questionnaires. Table 24 shows the results of the questionnaire retrieved 
from three participants. 

Table 24: Questionnaire Results 

Group Code Strongly disagree Disagree Neutral Agree Strongly agree 
Perceived usefulness PU1  -  -  - 67% 33% 

PU2*  - 100%  -  -  - 
PU3*  -  -  - 67% 33% 
PU4  -  - 33% 67%  - 

Perceives ease of use PE1  -  - 33% 33% 33% 
PE2*  -  -  - 33% 67% 
PE3  -  - 33%  - 67% 
PE4*  -  -  - 67% 33% 

Intention to use IU1  -  -  - 100%  - 
IU2*  -  -  - 67% 33% 

 
The participants agreed that the conceptual process models can be used to perform the 
second transformation step. This step concentrates on transforming the conceptual process 
models into executable process models. In order to completely execute the process model 
into a BPMN engine, the third transformation, the services from Table 22 have to be 
implemented. The remainder of this section is structured according the three constructs of the 
TAM. 
 
Perceived Usefulness 
The participants gave similar remarks regarding the usefulness of the operationalization 
method. They shared similar thoughts about the usefulness. The two experts both states that 
the models obtained through the operationalization would be helpful for Cycleon. Parts of the 
SDBMOM steps relate to the tasks they currently perform in their job. 
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“From what I see from the conceptual model I see it makes perfects sense. Also, as a methodology. It 
is very logical.” [Expert 1, Appendix B1] 
 
“That (SDBMOM)  is definitely aligned with what I described. The first transformation is where we built 
and design the capabilities. The other two transformation is what the implementation managers  
do.” [Expert 1, Appendix B1] 
 
“Yes of course it (SDBMOM) helps. We now have a deeper view of how we can for example perform 
redeployment for The Client.” [Expert 2, Appendix B2] 
 
On the opposite, participants also associated the method to be complicated for businesses 
that do not have the academical background and stated that the method might requires too 
much theoretical background. This is also seen from Table 24. All participants agree that the 
operationalization method might be difficult for users. 
 
“The theoretical background behind the model might be hard to grasp for business stakeholders.” 
[Expert 1, Appendix B1] 
 
“Method seems more suitable for bigger and more bureaucratic companies.” [Expert 2, Appendix B2] 
 
“A pitfall might be overcomplicating the thing it tries to describe.” [Expert 3, Appendix B3] 
 
Perceived Ease of Use 
An opinion on which all participants agreed was that the methodology seemed to provide clear 
structure in order to operationalize. The SDBMOM does not offer only a structured 
operationalization method, but also offers multiple moments to review and refine the design 
models, which seemed interesting by the participants. The opinions about the perceived of 
use statements were divided, but all positively regarding the perceived ease of use. 
 
“Structured way of conceptualizing and presenting business models [Expert 1, Appendix B1] 
 
“Provides structured guidance in order to see how to make services happen” [Expert 2, Appendix B2] 
 
“Allows for a structured way to run this method in iterative loops to get an improves solution already 
early on.” [Expert 2 Appendix B2] 
 
Intention to Use 
As we know, Cycleon is a Small and Medium-sized Enterprise (SME) as they have less than 
100 employees. The participants argued that the operationalization method might be too 
extensive for SMEs. Within Cycleon the time-to-market is relatively short and new businesses 
and services are more or less based on trial and error. Therefore, they stated that the method 
would be more beneficial for more bureaucratic companies. 
 
“But in our environment, we cannot do it (SDBMOM) this detailed.” [Expert 1, Appendix B1] 
 
“Time intensive processes to get to an initial conclusion, without having tested / trialled anything with 
operations of even market”. [Expert 2, Appendix B2] 
 
Remarks Regarding the SDBM/R 
Although, the interviews were based to evaluate the operationalization method, participants 
also acknowledged the relevancy of the SDBM/R. They appreciate the network-oriented view 
by considering the cost and benefits from stakeholders and not only their own business 
services. 
 
“Structured way of conceptualizing and presenting business models and process models [Expert 1, 
Appendix B1] 
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“Within the clients there are different players in play. Your method (SDBM/R) might help map them.” 
[Expert 1, Appendix B1] 
 
“Explicitly provides a cost and benefit dimension for all stakeholders to further optimize the process.” 
[Expert 2, Appendix B2] 
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5 Conclusions 
This research aimed to demonstrate a method to operationalize service-dominant businesses, 
in particular the SDBMOM. Service-dominant businesses have receiving more interest over 
time. The shift from goods-dominant logic towards service-dominant logic has been 
acknowledged by researchers and businesses. Service-dominant logic addresses the 
importance that organizations act in a network where actors, including the customer, co-create 
value, as opposed to the goods-dominant logic, where value is assumed to be embedded in 
the product that is delivered, rather than co-created.  
 
Literature have recently focused on how to model businesses where solutions are realized 
together with stakeholders and customers. Service-dominant business models are well suited 
for service providers that operate in a network-oriented environment. Although, organizations 
are now well aware of how they can design business model that suit their business, there are 
still gaps that remain to be filled in the service domain. Value is in fact only realized when a 
business model becomes operational and that is realized by business model 
operationalization. There are only a few operationalization methods available that do this with 
a network-oriented view. One in particular is the Service-Dominant Business Model 
Operationalization Method (SDBMOM). This is a recently developed method to operationalize 
service-dominant businesses and seemed the most suitable to demonstrate. The objective of 
this study was therefore to demonstrate the SDBMOM and evaluate its utility and validity.  
 
Only by demonstrating the method in a real-life case study could evaluate the utility and validity 
of the SDBMOM in operationalizing service-dominant business models. Therefore, a real-life 
case study was conducted in collaboration with Cycleon, a reverse logistics service provider, 
that manages return logistics for market leaders in fashion and electronics. Cycleon aims to 
realize a new business model with one of their clients and other network parties regarding 
redeployment, also known as reselling returned items directly to the client’s end-customer. 
This reduces the lead time of reselling by at least nine days, if the returns are kept one day on 
stock. 
 
The SDBM/R approach was applied to model the redeployment business. Four actors were 
identified that should collaborate by exchanges services to realize the value-in-use, efficient 
redeployment. Together with Cycleon the structural validity was approved so that the model 
could be used as input for the SDBMOM. From the service-dominant business model the CSS 
was derived that led to the first output of the SDBMOM, the actor-actor choreography. This 
first model laid out the flow of services and interactions between actors, including the required 
messages. By adding the actor-actor interactions, the second choreography model was 
created. This concluded all interactions between actors and their business services to realize 
efficient redeployment. The third step concerned defining the business service operation for 
the business services provided by all actors. For external actors these operations were 
identified together with Cycleon’s business experts. In the final SDBMOM step, the business 
services and therefore the business service operations were modelled into conceptual process 
models by BPMN. Two process models were designed because the redeployment business 
requires the return process and the order process, found in section 4.2.4. These conceptual 
process models were the final outcomes of the SDBMOM approach. This concluded the first 
part of the objective to demonstrate a service-dominant business model operationalization 
method. The demonstration of the SDBMOM confirms the validity that one can derive 
conceptual process models from service-dominant business models by the SDBMOM 
approach. 
 
Not only has the validity of the operationalization method been confirmed by its outcomes, 
also three business experts acknowledged that the conceptual process models derived from 
the SDBMOM could be further operationalized into executable process models. Altogether, 
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the method seemed well-structured. Nevertheless, we found that the method would be more 
beneficial to more bureaucratic corporations. 

5.1 Theoretical and Practical Contribution 
This study contributed to literature and practice in various ways. To our knowledge this is the 
first moment the SDBMOM is demonstrated in a real-life case study besides the founding 
researchers. The study showed how the SDBMOM can successfully be applied for a service-
dominant business, in particular within the reverse logistics domain. Hereby, it extended the 
research domains in which the operationalization method was already applied by its founding 
researchers. This case study showed how conceptual process models can be derived from a 
validated service-dominant business model. On the other hand, this study also contributed to 
practise. Practitioners that want to operationalize service-dominant business models have with 
this study more information regarding the how to apply the operationalization method. The 
findings showed to be valid in the return logistics domain. 

5.2 Limitations and Future Research 
The findings of this study also have some potential limitations. We used multiple qualitative 
research methods, such as focus groups and interviews. These methods are often used in 
research, but also criticized. They allow room for interpretation (Runeson and Höst 2009). The 
expert’s findings were concluded based on only three participants and are therefore limited to 
some extent and not statistically significant. Also, we applied a recently developed method. 
This method is therefore not yet validated by multiple academics. This study contributes to 
this, but this also limited the findings to some extent. Besides this, the data used to analyse 
redeployment figures were retrieved from 2018. Even though that business experts see similar 
trends, it would be beneficial for Cycleon to run the models on data later than 2018. 
 
Many other logistics providers have similar processes or business problems such as Cycleon, 
even though Cycleon is a logistics provider that specialized in returns management. Logistics 
providers do business in network-oriented environments and could use the SDBMOM in 
general. However, the practical use for businesses that aim to realize a similar redeployment 
business is significantly higher than for service providers that just manage the logistics, 
excluding the returns flow. This also limits the generalization of case studies (Wahyuni 2012). 
Redeployment is in general an interesting topic for organizations that take sustainability into 
account. Not many sustainability initiatives also increase financial benefits. Hence, the impact 
redeployment can have on business value and financial outcomes. 
 
Implications of this study also draw out focus points for future research. The methodology 
seemed well-structured, however, the business experts of Cycleon, a SME organization with 
around 100 employees, shared their thoughts that the method might be too extensive for these 
smaller organizations. Future research could focus on a more applicable modelling approach 
that reduces the time-to-market and reduces the theoretical focus so that it might be more 
understandable for smaller practitioners without background in the service industry. The time-
to-market means reducing the time to derive the conceptual process model.  
 
 
 
 
 
 
 
 
 
 
 



 

51 
 

6 Bibliography 
 
Akkermans, J. M., and Jaap Gordijn. 2003. “Value-Based Requirements Engineering: 

Exploring Innovative e-Commerce Ideas.” Requirements Engineering 8(2):114–34. 
Al-Debei, Mutaz M., and David Avison. 2010. “Developing a Unified Framework of the 

Business Model Concept.” European Journal of Information Systems 19(3):359–76. 
Chesbrough, Henry. 2010. “Business Model Innovation: Opportunities and Barriers.” Long 

Range Planning 43(2–3):354–63. 
Darke, Peta, Graeme Shanks, and Marianne Broadbent. 1998. “Successfully Completing 

Case Study Research: Combining Rigour, Relevance and Pragmatism.” Journal of 
Information Systems 8:273–89. 

Davis, Fred D. 1989. “Perceived Usefulness, Perceived Ease of Use, and User Acceptance 
of Information.” MIS Quarterly 13(3):319–40. 

Gilsing, R., O. Turetken, B. Ozkan, and O. E. Adali. 2020. “A Method for Qualitative Evaluation 
of Service-Dominant Business Models.” European Conference on Information Systems - 
ECIS 2020. 

Gordijn, Jaap, Hans Akkermans, and Hans Van Vliet. 2000. “Business Modelling Is Not 
Process Modelling.” Conceptual Modeling for E-Business and the Web. ER 2000. Lecture 
Notes in Computer Science 1921:177. 

Grönroos, Christian. 2006. “Adopting a Service Logic for Marketing.” Marketing Theory 
6(3):317–33. 

Gummesson, Evert. 1998. “Implementation Requires a Relationship Marketing Paradigm.” 
Journal of the Academy of Marketing Science 26(3):242–49. 

Johnson, Mark W., Clayton M. Christensen, and Henning Kagermann. 2008. “Reinventing 
Your Business Model.” Pp. 57–68 in HBR’s Must-Reads on Strategy. 

Joyce, Alexandre, and Raymond L. Paquin. 2016. “The Triple Layered Business Model 
Canvas: A Tool to Design More Sustainable Business Models.” Journal of Cleaner 
Production 135:1474–86. 

Kitchenham. 2007. Guidelines for Performing Systematic Literature Reviews in Software 
Engineering. 

Kontio, Jyrki, Laura Lehtola, and Johanna Bragge. 2004. “Using the Focus Group Method in 
Software Engineering: Obtaining Practitioner and User Experiences.” in International 
Symposium on Empirical Software Engineering. 

Lüftenegger, Egon R. 2014. “Service-Dominant Business Design.” Eindhoven: Technische 
Universiteit Eindhoven. 

Lusch, Robert F., and Stephen L. Vargo. 2006. “Service-Dominant Logic: Reactions, 
Reflections and Refinements.” Marketing Theory 6(3):281–88. 

Madhavaram, S., and S. D. Hunt. 2008. “The Service-Dominant Logic and a Hierarchy of 
Operant Resources: Developing Masterful Operant Resources and Implications for 
Marketing Strategy.” Journal Of The Academy Of Marketing Science 36(1):67–82. 

Miller, Joaquin, Jishnu Mukerji, and Mariano Belaunde France. 2003. MDA Guide Version 
1.0.1. 

Osterwalder, Alexander, and Yves Pigneur. 2010. Business Model Generation. 
Rhazali, Yassine, Youssef Hadi, and Abdelaziz Mouloudi. 2016. “CIM to PIM Transformation 

in MDA: From Service-Oriented Business Models to Web-Based Design Models.” 
International Journal of Software Engineering and Its Applications 10(4):125–42. 

Von Rosing, M., A. Scheer, and H. Von Scheel. 2015. The Complete Business Process 
Handbook. 

Runeson, Per, and Martin Höst. 2009. “Guidelines for Conducting and Reporting Case Study 
Research in Software Engineering.” Empirical Software Engineering 14(2):131–64. 

Shaw, Mary. 2002. “Writing Good Software Engineering Research Papers.” P. 833 in ICSE 
(2002). Institute of Electrical and Electronics Engineers. 

Storbacka, Kaj, Tore Strandvik, and Christian Grönroos. 1994. “Managing Customer 
Relationships for Profit: The Dynamics of Relationship Quality.” International Journal of 



 

52 
 

Service Industry Management 5(5):21–38. 
Suratno, B., P. Grefen, and O. Turetken. 2017. Towards Operationalization of Business 

Models: Designing Service Compositions for Service-Dominant Business Models. 
Suratno, B., B. Ozkan, O. Turetken, and P. Grefen. 2018. “A Method for Operationalizing 

Service-Dominant Business Models into Conceptual Process Models.” International 
Symposium on Business Modeling and Software Design. 

Turetken, O., and P. Grefen. 2017. “DESIGNING SERVICE-DOMINANT BUSINESS 
MODELS.” European Conference in Information Systems (ECIS-2017). 

Turetken, O., P. Grefen, R. Gilsing, and O. E. Adali. 2019. “Service-Dominant Business Model 
Design for Digital Innovation in Smart Mobility.” Business & Information Systems 
Engineering, Https://Doi.Org/10.1007/S12599-018-0565-X. 

Vargo, Stephen L., and Robert F. Lusch. 2004. “Evolving to a New Dominant Logic for 
Marketing.” Journal of Marketing 68:1–17. 

Vargo, Stephen L., and Robert F. Lusch. 2016. “Institutions and Axioms: An Extension and 
Update of Service-Dominant Logic.” Journal of the Academy of Marketing Science 
44(1):5–23. 

Venkatesh, Viswanath, and Fred D. Davis. 2000. “Theoretical Extension of the Technology 
Acceptance Model: Four Longitudinal Field Studies.” Management Science 46(2):186–
204. 

Wahyuni, Dina. 2012. The Research Design Maze: Understanding Paradigms, Cases, 
Methods and Methodologies. Vol. 10. 

White, Stephen A., and IBM Corporation. 2004. Introduction to BPMN. 
Wieringa, Roel, Neil Maiden, Nancy Mead, and Colette Rolland. 2006. “Requirements 

Engineering Paper Classification and Evaluation Criteria: A Proposal and a Discussion.” 
Requirements Engineering 11(1):102–7. 

Wikner, Joakim, and Martin Rudberg. 2005. “Integrating Production and Engineering 
Perspectives on the Customer Order Decoupling Point.” International Journal of 
Operations and Production Management 25(7):623–41. 

Wirth, Rüdiger, and Jochen Hipp. 2000. “CRISP-DM: Towards a Standard Process Model for 
Data Mining.” Proceedings of the Fourth International Conference on the Practical 
Application of Knowledge Discovery and Data Mining 29(24959):29–39. 

Yin, Robert K. 1994. “Discovering the Future of the Case Study Method in Evaluation 
Research.” Journal of Evaluation Practice 15(3):283–90. 

Yin, Robert K. 2003. Case Study Research: Design and Methods. Vol. Third Edition. 
Zolnowski, Andreas, and Tilo Böhmann. 2014. “FORMATIVE EVALUATION OF BUSINESS 

MODEL REPRESENTATIONS - THE SERVICE BUSINESS MODEL CANVAS.” in 
European Conference of Information Systems (ECIS-2014). AISeL. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

53 
 

7 Appendices 

Appendix A 
Systematic Literature Review: Business Model Operationalization 
 
Research Design 
This literature review is focused on methodologies to operationalize business models. The 
orientation started with a broad perspective, rather than narrowing down the topic from the 
beginning. After the first results were obtained, the study was more concentrated, accordingly 
methods were further explored to obtain more specific results. The main research question is 
derived from the background review in section 2. Service-dominant business model design 
methods are demonstrated in detail, existing literature acknowledge the fact that 
implementation of service-dominant businesses has not yet been adequately discussed. 
Therefore, the following research question is defined to discover relevant existing literature 
regarding operationalization, and specifically for service-dominant businesses: 
 
“Which approach in business model operationalization is best suited for service-dominant 
businesses?” 
 
The research question above is divided into sub questions. These sub questions guide the 
literature review towards the profound solution of the main research question. The sub 
questions are given below. 
 
RSQ 1: “Which approaches of BMO methods are available in existing literature?”  
RSQ 2: “Which aspects of BMO have been addressed in existing literature?” 
RSQ 3: “Which BMO levels are addressed in the BMO studies?” 
RSQ 4: “Which BMO studies can be related to service-dominant businesses?” 
 
The first sub question exposed different BMO approached that are currently found in literature 
and led to different BMO methodologies and the domains they were used in. There was not 
yet made distinction between the domains in which the BMO methods were applied. The main 
focus is to discover BMO methods that are suitable for service-dominant business models. 
However, the service-dominant logic is becoming more relevant by time, whereas goods-
dominant logic has already been of interest for decades. Therefore, is chosen to not exclude 
business domains such as supply chain early in the review process, because there is expected 
that there has not yet been a clear focus on BMO for service-dominant businesses. Widely 
known model transformation approach such as MDA follow certain structure during the 
operationalization (Miller et al. 2003). In the second sub question the phases of the aspects 
of the BMO studies are analysed. This question explores the aspects of the BMO methods. 
There are various starting points of operationalization. This sub question laid out the aspects 
addresses in the BMO approaches. The BMO methods could start from high-level strategies 
towards the execution of a process model in a process engine. In between the two extremes 
are multiple phases to design models, such as a business model and conceptual process 
model. This is analysed in the third sub question. Lastly, the fourth sub question centralizes 
the search to relate the BMO approached to service-dominant businesses. The approaches 
are expected more to focus on firm-centric problems, rather than following service-dominant 
logic and take the complete network into account. Therefore, interested is to find out to what 
extent the BMO methods are suitable for service-dominant businesses. 
 
This review is conducted by following a procedure defined for conducting literature reviews in 
software engineering (Kitchenham 2007). The review follows 9 sequential executed steps, 
given below. The first two steps have been covered in section 2.3 and the paragraph above, 
respectively. Accordingly, the protocol is described to find relevant literature helping to answer 
the research questions. The relevant publications are selected by the inclusion and exclusion 
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criteria. After the relevant publications have been identified the data is evaluated and 
processed. 
 

1. Identification of the need for a review 
2. Specifying the research question(s)  
3. Developing a review protocol 
4. Evaluating the review protocol 
5. Identification of research 
6. Selection of primary studies 
7. Study quality assessment 
8. Data extraction and monitoring 
9. Data synthesis 

 
Review Protocol 
Structuring the review starts by defining the review protocol. The protocol defined the search 
process to retrieve results and avoid research bias. The objective of this review is mainly 
focused on exploring what literature discusses about business model operationalization and 
how this can be applied in practise. Hence, based on this the inclusion and exclusion criteria 
are defined. These criteria guide the review later in the process by selecting relevant literature. 
The inclusion and exclusion criteria are defined as follows: 
 

1. The study should be written in English. 
2. The study is available electronically. 
3. The study covers methods to go through operationalization phases. 
4. The study shows how BMO can be used applied. 
5. The study is in non-relevant research domains (e.g. medicine, chemical engineering). 

 
This paragraph describes the initial search and search string. Within the initial search essential 
keywords and terms were identified by trial and error. The initial search was performed with 
the following search string: "business model" AND (operationalization OR transformation) 
AND "business process model". Business model is a widely used term and operationalization 
together with business model is rather specific leading to few results. Operationalization of a 
business model is deriving a process model from a business model. However, business model 
transformation does not directly imply this. Therefore, has the term ‘business process model’ 
been added to the search string. This string led to the initially retrieved studies that were further 
assessed. The search string was applied to seven different electronic databases (ACM, 
emerald insight, IEEE, ScienceDirect, Scopus, SpringerLink, and Wiley). These were selected 
together with defining the search string. In total 2093 publications were retrieved by applying 
the search string, see Table A1.1 for an overview of the retrieved studies. While conducting 
the initial search the review protocol was evaluated. 
 
Table A1.1: Retrieved Studies 

Digital Library Retrieved studies 
SpringerLink 1228 
ScienceDirect 596 
emerald insight 140 
Wiley 50 
ACM 41 
Scopus 31 
IEEE 7 

 
In order to retrieve results to answer the research question a relevancy scan was performed 
to filter out irrelevant studies. This was done by scanning the studies on their relation to 
operationalization or transformation of business models. The relevancy check was conducted 
into two steps in case of high number of retrieved studies, such as for SpringerLink. The 
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studies were first reviewed on their title, after which the relevant ones were also scanned by 
going through their abstracts. The relevancy check led to 52 studies that seemed relevant. By 
eliminating the duplicates only 49 studies were left. The next step involved applying the 
inclusion and exclusion criteria that led to 22 relevant publications. In order to only analyse 
studies that can guide the research questions to answers, the 22 articles were thoroughly 
reviewed based on their relation to the research questions. Finally, this led to 10 studies that 
are further analysed. The complete review process is summarized in Figure A1.1. 
 

 
Figure A1.1: Review Protocol Process 

The 10 relevant studies selected from the applied protocol are listed below. 
 
[S1] Applying CIM-to-PIM model transformations for the 

service-oriented development of information systems. 
 

De Castro, V., Marcos, E., & 
Vara, J. M. (2011) 

[S2] On the Alignment of Business Models and Process 
Models. 
 

Edirisuriya, A., & Johannesson, 
P. (2009) 

[S3] Service Architecture Design for E-Businesses: A 
Pattern-Based Approach. 
 

Gacitua-Decar, V., & Pahl, C. 
(2008) 

[S4] A complete approach for CIM modelling and model 
formalising. 
 

Li, Z., Zhou, X., Gu, A., & Li, Q. 
(2015) 

[S5] A model transformation in MDA from CIM to PIM 
represented by web models through SoaML and IFML 
 
 
  
IFML. 

Rhazali, Y., Hadi, Y., & Mouloudi, 
A. (2016a) 

 
[S6] 

 
Model Transformation with ATL into MDA from CIM to 
PIM Structured through MVC. 
 

Rhazali, Y., Hadi, Y., & Mouloudi, 
A. (2016b) 

[S7] A framework for the alignment of business model and 
business processes. 
 

Solaimani, S., & Bouwman, H. 
(2012) 

[S8] A Method for Operationalizing Service-Dominant 
Business Models into Conceptual Process Models. 
 

Suratno, B., Ozkan, B., Turetken, 
O., & Grefen, P. (2018) 

[S9] Business process semi-automation based on business 
model management. 
 

Terai, K., Sawai, M., Sugiura, N., 
Izumi, N., & Yamaguchi, T. 
(2002) 
 

[S10] A model-driven approach for collaborative service-
oriented architecture design. 

Touzi, J., Benaben, F., Pingaud, 
H., & Lorré, J. P. (2009) 
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Data Synthesis 
Now the 10 relevant studies have to be analysed. In order to do this, we defined an extraction 
scheme to classify and extract the results of the publications. In appendix I the references of 
the studies that are extensively reviewed can be found. The classification scheme is mainly 
derived from the research questions, the constructs are shown in Table A1.2. Besides, the 
extraction scheme was adjusted while reviewing the publications. The following components 
were identified to classify the publication in four categories: type of research and research 
contribution, operationalization methods, operationalization aspects, levels undertaken the 
operationalization process, and lastly, if the article links to the service-dominant logic. 
 
Table A1.2: Classification Scheme 

Classification Type Description 
Type of Research Procedure, descriptive model, empirical model, analytical model, tool, solution 

or report (Shaw 2002) 
Contribution Evaluation, solution, validation, philosophical, opinion or experience paper 

(Wieringa et al. 2006) 
BMO methods (RSQ1) MDA, SOA, etc. 
BMO aspects (RSQ2) Business model, process model etc. 
BMO levels (RSQ3) High-level BM                    detailed PM 
Linkage to Service (RSQ4) Firm-centric                    network-oriented 

 
Type of Research and Contribution 
The studies are first classified into different types of research. Eight out of the ten studies 
propose an approach or method to operationalize business models and is classified as a 
procedure type of research. The other two studies are qualitative models. They propose a 
framework in their studies. Most studies discussed their solution and did not validate or 
evaluate in a real-life case study. Three other studies evaluated their proposed method and 
only one study validates their study by a real-life case study. The contribution of the studies is 
summarized in Figure A1.2. 
 

 
Figure A1.2: Contribution of BMO Studies 

Approaches 
In operationalization approaches the MDA is the most used approach in guiding the 
transformation process from the business model to a process model [S1, S3 - S5, S7]. We 
can transform the business model into executable process models by following the MDA 
approach. This is approach is divided into three transformation levels. The first one is the 
Computer Independent Model (CIM), followed by the Platform Independent Model (PIM), and 
lastly the Platform Specific Model (PSM). In this approach the CIM is also known as the 
business model, that describes the high-level goals. From CIM to PIM the conceptual process 
model is derived, that can be transformed into an executable process model by following the 
transformation steps towards PSM. Four other studies demonstrated value modelling 
approach [S2, S3, S6, S9]. These publications used their own developed approach in order to 
transform generic business models into operational models. Stepwise transformation showed 

solution, 60% validation, 10%

evaluation, 30%

Contribution of BMO Studies



 

57 
 

how value is created in the operationalization approaches. One other study focused on e-
businesses applied the Service-Oriented Architecture (SOA) [S8]. Figure A1.3 illustrates the 
different methods are demonstrated in the studies. 
 

 
Figure A1.3: Overview BMO approaches 

It shows that there is not one specified method to transform business models to process 
models. However, based on a more thorough review is obtained that the value modelling 
methods emphasises the business model aspects, rather than the operational levels. These 
studies argue that existing literature lacks structural methods to go from a business model 
viewed from a higher perspective towards process model. On the opposite, the MDA 
approaches put emphasis on the transformations between CIM, PIM and PSM. Whereas CIM 
is also a business model but perceived from a more operational perspective. 
 
Aspects 
In BMO studies is not always mentioned what business model concept is used or should be 
used [S1, S4, S7]. They discuss that the business model is used as high-level strategies that 
lead the transformation process. The business models state the requirements needed to 
derive logical operational models from. Although, they do not elaborate on specific business 
models, but are mentioned briefly. Two specific business model are used in BMO. One is the 
e-3 value method [S2, S6]. This business model approach focuses on delivering and creating 
economic value. The other business model is the Service-Dominant Business Model Radar 
(SDBM/R) [S9]. They take the SDBM/R as a starting point for their BMO process. These 
results are in line with the discussions in the paragraph above. 
 
Even though, studies refer to different definitions of business models, they all use process 
models in similar ways. 70% of the studies uses Business Process Modelling Notation (BPMN) 
language to graphically show their process models [S1, S2, S4 – S6, S8, S9]. One other study 
provides graphical representations by the Unified Modelling Language (UML) [S7]. The other 
20% of the publication did not specifically mention their modelling method. 
 
Levels 
In general, the BMO methods in the reviewed publication show three levels where two 
transformations can be performed, see Figure A1.4. The three levels are Business Model 
(BM), Conceptual Process Model (CPM), and the lowest level the Executable Process Model 
(EPM). All studies elaborate on the importance of the first transformation step (BM to CPM) 
[S1-S10]. Only 33% of the publications proposes the second transformation step (CPM to 
EPM) [S3, S5, S10]. These studies go more towards methods on how the information systems 
can be derived from the CPM. 
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Only one study presents a method that operationalize high-level strategies to executable 
process models [S3]. They developed the Service-Oriented Development Method (SOD-M). 
This method is a model-driven development method and takes a business model as basis, 
that lays out the guidelines for designing information systems. Three other methods start the 
operationalization also with high-level business models but do not operationalize any further 
than the conceptual process model [S2, S6, S8]. The most publication in this review elaborate 
on how operationalization is executed without defining the business model upfront [S4, S5, 
S7, S8, S10].  
 
Network-Oriented 
From the study classification is seen that 40% of the publications execute their transformations 
through a network perspective to a certain extent [S1, S3, S6, S9]. They acknowledge the 
importance of creating services by keeping multiple stakeholders in mind. Although, most 
studies only involve the various stakeholders in the process when information systems are 
laid out. However, only one of the studies takes a service-dominant business model in the first 
transformation process (CPM to PIM) [S9]. The other studies do not take a network-oriented 
perspective and are more firm-centric. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BM CPM EPM
Figure A1.4: Operationalization Steps 
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Appendix B 
This appendix is divided into five parts. All interview related appendices are found within 
Appendix B. See below for the content of the sub appendices. 
 
B1 Transcription: Utility and Validity Evaluation with EXPERT 1 
B2 Transcription: Utility and Validity Evaluation with EXPERT 2 
B3 Transcription: Utility and Validity Evaluation with EXPERT 3 
B4 Summary Structural Validity Evaluation Interview 
 
Remark for Appendices B1 – B3: The interview was structured as follows. In the first part of 
the interviews the SDBMOM was explained according the steps and models obtained by the 
real-life case study. The steps and models explained is structured similarly for all interviews. 
Therefore, the introduction of the SDBMOM and models is only given in the first transcription, 
see Appendix B1. Nevertheless, all interviews started with the explanation of the SDBMOM in 
detail. This was different for the interview with Expert 3 as this participant was closely related 
during study and knew the methods and models This interview was a recap of the models and 
method and therefore not transcribed. 

Appendix B1 
Table B1: Interview Background Expert 1 

Date 20-03-2020 
Length of the interview 00:35:33 
Name of interviewee [EXPERT 1] 
Function Product Owner 
Experience 5-7 years 
Name of interviewer [INTERVIEWER] 
Subject Evaluate utility and validity of SDBMOM 

 
[INTERVIEWER] So, you have seen me working on business models and process 

models. For this I used the Service-Dominant Business Model 
Operationalization method. This method was developed by researchers 
of Eindhoven University of Technology. I have discussed some models 
with you but now want to evaluate the validity and utility of the method 
and models. 

 
[INTERVIEWER] How do you usually approach a new business or service to 

operationalize? 
 
[EXPERT 1] In Cycleon this can be split up into two different things. At least how we 

normally try to do it. We try not to build client specific solutions. That is 
why you can see it in different parts. One part is where we build generic 
capabilities. The way we approach it is that there is normally some sort 
of business process in mind. Not for every single process we build 
process models. In that sense process models really come into play 
when we actually implement in SCA (BPMN engine). Then it moves 
forward to the actual client implementation. We don’t want to build new 
capabilities but use what we have. Like a Lego constructor. Stock 
together some components which are needed in the flow. Similar like 
you described it to me some weeks ago. We would like to think that is 
also more or less aligned with how you do it. We try to take the individual 
business components as capabilities and connect them in a flow. 
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[INTERVIEWER] I think this also connects to the method I will explain now. I will share 
my screen with you now. 

 
[INTERVIEWER] Basically what I have done in my thesis is implementing a service-

dominant business model. Are you by any chance familiar with the term 
service-dominant logic? 

 
[EXPERT 1] No. 
 
[INTERVIEWER] Cycleon is a great example of a service-dominant business. Most 

corporations are still focused on producing goods and sell them in to 
maximize profit. And you have service-dominant businesses such as 
Cycleon. They provide services together with other stakeholders to 
realize some solution or service. 

 
[EXPERT 1] That makes sense. 
 
[INTERVIEWER] The operationalization of a business model into an executable process 

model that you can run in SCA usually consists out of three 
transformation steps. For the first transformation you have to consider 
the business perspective, including the business model. You also spoke 
about the Lego, business services are like the building blocks that you 
can use as standard Lego blocks. That you don’t have to design new 
ones but can use the same blocks for different processes. Accordingly, 
you go through the first transformation, where you retrieve conceptual 
process models from the business models and business services. This 
is the transformation I did. You also have two other transformation. You 
go from conceptual process model to the executable process model. 
The difference here is I made it in Signavio, conceptually. But you can 
do it a step further a do it in Camunda which you can then execute in a 
BPMN engine like SCA. 

 
[EXPERT 1] That is definitely aligned with what I described. The first transformation 

is where we built and design the capabilities. The other two 
transformation is what the implementation managers do. 

 
[INTERVIEWER] I will now go through the methods and models of the first transformation. 
 
[INTERVIEWER] The first part is designing the business model and the customer service 

scenario. I applied it to redeployment. I used the service-dominant 
business model radar. Here you have in the center the solution you 
want to provide. Then you have three different layers. The main 
difference is that you have multiple actors working together to provide 
the solution. In the service scenario you define the customer actor 
interactions and the customer actions. 

 
[EXPERT 1] From a business point of view? 
 
[INTERVIEWER] Yes. From the eyes of the customer. In this case The Client operations 

is the customer. They want us, Cycleon, to do something for them. 
 
[EXPERT 1] There are two The Clients. The Client ELC and The Client EHQ. Do you 

specifically separate from operations side and sales side? 
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[INTERVIEWER] No. They are obviously one company. But larger corporation have 
usually two separate sides. This was defined together with employee X 
and employee Y that they should be seen separate from each other. To 
make it clearer for all parties in the network. 

 
[INTERVIEWER] You now already see the first flow coming up. Now the first step of the 

operationalization is done. Here you take the create a choreography 
with only the customer-actor interaction. The next step is defining the 
actor-actor interactions. You see the upper layer with the customer-
actor interaction. And in the lower layer you see the actor-actor 
interaction. This is the output of the second step. Then you come to the 
third and fourth step. You talked about the Lego building blocks. That is 
actually what we do here. I probably renamed some. But is similar to 
the services we discussed about the business service catalogue. 

 
[EXPERT 1] The only difference is that we look mostly at services which are 

something we do physically in the warehouse. But you also defined 
things like provisioning the process. 

 
[INTERVIEWER] Yes. Services are not just physically executed activities. 
 
[INTERVIEWER] Now you can make process models with the basic building blocks. This 

is basically what Cycleon already tries to do. It is not client specific but 
having building blocks and put them into a process. Most of the services 
for redeployment are provided internally but you also have services 
provided externally. Such as the return label trigger that comes from 
The Client ELC. 

 
[EXPERT 1] We don’t do it this detailed. Mostly because of time reasons. Normally 

speaking services are already defined and we don’t need to go through 
this every time. If you have a list of services, we have standard process 
model parts. 

 
[INTERVIEWER] Yes that works similar to this method. You can remove or add business 

services based on the clients need. 
 
[EXPERT 1] So far it makes a lot of sense. 
 
[INTERVIEWER] This process model is basically the end result from the 

operationalization method I used. This is the first transformation the 
other transformation is for example taking this into Camunda and run it 
in SCA. 

 
[INTERVIEWER] Do you think with this model you can implement it into SCA? 
 
[EXPERT 1] If you just want to put it into Camunda, I would say yes. Definitely going 

to work. It is limited if you move to the executable part. This is high level. 
On the practical level, it is more operationally driven. For example, 
packing is a big problem. This is different for every client. They all have 
specific packing requirements. For us it is always a little bit tricky. It is 
hard to define because you always have some variations. In our 
experience returns is very hard to find one size fits all. 

 
[EXPERT 1] The service as we define it is what the client expects. We need some 

alignment. We then update our generic service to the client. We have 
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different flavours for other clients. The way I see it is much like we do. 
Returns are always different. Very hard to define in standard process. 

 
[INTERVIEWER] I can understand that. After this interview I will share with you a 

questionnaire about the practical use of the method. 
 
[EXPERT 1] I have one question. Cost and benefits how do they go to the process 

models. We are not always taking these into account, also not what 
each stakeholder wants and what not. But also, the costs. Within the 
clients there are different players in play. Your method might help map 
them. However, how does this affect the model? 

 
[INTERVIEWER] It doesn’t change anything to the process model. It helps defining the 

feasibility of the process models. Everyone should benefit to some 
extent for it. It does not change anything in the process model other 
than giving information. But it can help you in defining the costs and 
benefits of the process model, if you put more quantitative analysis in 
it. 

 
[EXPERT 1] You also did process mining. Is this also somehow connected to this 

methodology? If you build the conceptual model, the key decisions and 
assign to each step costs or benefits for each actor. Use that model and 
feed it with fake data and see how it holds. 

 
[INTERVIEWER] Yes it can sort of. With process mining you go the other way around. 

You analyse the real process and go back to if it makes sense with the 
business model you had in mind. Does it make sense what we have in 
mind, is the process model similar to what we expected? 

 
[EXPERT 1] Can you also do this with fake data? 
 
[INTERVIEWER] Yes, it is possible. You can see how the process reacts. You need some 

fake data that seems realistic and know some kind of distributions of 
the data. 

 
[EXPERT 1] So for example, you can add grading and packing to the mined model? 
 
[INTERVIEWER] Yes you can add it if you have can make reliable assumptions about 

the data. Then you can add it and see how the process reacts to it. 
 
[EXPERT 1] Ok. Clear. Might be very interesting to do. From what I see from the 

conceptual model I see it makes perfects sense. Also, as a 
methodology. It is very logical. But in our environment, we cannot do it 
this detailed. 

 
[INTERVIEWER] No, I understand that. I will send you the questionnaire and keep you 

updated about my project. 
 
 
Additional Remarks obtained via E-mail. 
 
Strong points regarding SDBMOM: 

- “Structured way of conceptualizing and presenting operational business models.” 
- “Visualization of the process will help to communicate the model internally and 

externally.” 
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- “Universal model – can be applied to virtually any operational process.” 
- “Explicitly provides a cost and benefit dimension for all stakeholders to further optimize 

the process 
Points of improvement regarding SDBMOM: 

- “The theoretical background behind the model might be too hard to grasp for business 
stakeholders, suggestion is to focus on communication and less on the terminology 
and more on the artefacts – such as process models itself and the SDBM/R.” 

Appendix B2 
Table B2: Interview Background Expert 2 

Date 30-03-2020 
Length of the interview 00:33:27 
Name of interviewee [EXPERT 2] 
Function Business Development Manager 
Experience 5-7 years 
Name of interviewer [INTERVIEWER] 
Subject Evaluate utility and validity of SDBMOM 

 
[INTERVIEWER] I used a method that was developed at Eindhoven University of 

Technology that operationalizes business models to conceptual 
process models. This is in one sentence what I did for the redeployment 
business. I will go through the method in any second. 

 
[INTERVIEWER] Do you have already an idea about this? How do you approach realizing 

business models into process models? 
 
[EXPERT 1] I do it by trial and error and do small pilot projects to see how the market 

is and to investigate. To test the market if the business model works or 
what investments are needed to make it work. I think the part about 
business models that is important is the which, which value do we 
deliver with this service, for whom, where and how. And when you are 
clear about these things, especially about the how you can start really 
and adjust it back and forth. If how doesn’t work, you will probably need 
to adjust which or what. 

 
[INTERVIEWER] INTRODUCTION SDBMOM 
 
[INTERVIEWER] Do you think this method will be useful for you or Cycleon. Can it help 

you defining the how of a business model? 
 
[EXPERT 1] Yes of course it helps. We now have a deeper view of how we can for 

example perform redeployment for The Client. We only need to go into 
the second transformation and transform it into an executable model so 
that this can really be implemented. You could also already put different 
persons on it. For example, who is responsible for which step, but then 
you are already going into detail. But something like this would be 
definitely useful. There is a lot of effort going on in this before you can 
try something out. To be honest I would never have the time to this in 
this degree. I would cut it short and simply define some things. And 
quickly draw out of a map what we want to do and really try is out as 
soon as possible. I have to admit that it might be too theoretical and 
extensive for Cycleon. But for bigger companies it might be just what 
they need. 
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[INTERVIEWER] Also for new businesses do you use trial and error? 
 
[EXPERT 1] We really try to predict the value to the market and how we want to 

deliver this. We would just go ahead and try it out. It is important to fail 
and test a new way of working or see how a new service works in the 
market. 

 
 
Additional Remarks obtained via E-mail. 
 
Strong points regarding SDBMOM: 

- “Provides structured guidance in order to see how to make a service happen.” 
- “Allows for a structured way to tune this method in iterative loops to get an improved 

solution already early on.” 
 

Points of improvement regarding SDBMOM: 
- “Requires significant information in advance in order to complete.” 
- “Time intensive process to get to an initial conclusion, without having tested or trialled 

anything with operations or even the market.” 
- “Method seems more suitable for bigger and more bureaucratic companies. 

Methodological approach could be more suitable where bigger investments are 
needed. And where a low time to market approach is not possible.” 

Appendix B3 
Table B3: Interview Background Expert 3 

Date 30-03-2020 
Length of the interview 00:11:14 
Name of interviewee [EXPERT 3] 
Function Manager Implementation Team 
Experience 7-10 years 
Name of interviewer [INTERVIEWER] 
Subject Recap: Evaluate utility and validity of SDBMOM 

 
Additional Remarks obtained via E-mail. 
 
Strong points regarding SDBMOM: 

- “The formalization of steps taken in a process that in turns allow for quantitative 
analysis.” 
 

Points of improvement regarding SDBMOM: 
- “A pitfall might be overcomplicating the thing it tries to describe.” 

Appendix B4 
Table B4.1: Interview Information Evaluation SDBM/R 

Date 07-01-2020 
Length of the interview 00:40:12 
Interviewees Business Expert 1 & Business Expert 2 
Subject Evaluate structural validity SDBM/R 
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Table B4.2: Evaluation Outcomes Regarding SDBM/R 

Question 1: Does the BMD consist of at least three actors? 
Yes 
Question 2: Is the customer an explicit actor in the BMD? 
Yes 
Question 3: Is the customer the problem owner for the BMD? 
(yes/no): As Cycleon acts as a service provider it likes to see that it is a partnership and the problem 
(=solution) is both actors’ responsibility. Also, both actors have suffered from the problem. Cycleon 
will less likely to get their SLA levels and The Client will suffer financially via the customer. 
Question 4: Does each actor interact with at least one other actor in the BMD? 
Yes 
Question 5: Do all actors in the BMD interact on the same level of hierarchy? 
No. In the end The Client is the customer and is highest in hierarchy. They are in the end telling 
Cycleon (the service provider) what to do. They expect from Cycleon pro-active behaviour towards 
the solution, rather than they are thinking about it. Then Cycleon assigns work to WHC and the postal 
carriers. Where WHC is an important enriching partner but does not have the same level of hierarchy. 
Question 6: Can the value-in-use realistically follow from the set of value propositions? 
(yes/no): It does not have all the key propositions. Order management is rather a broad perspective. 
Most larger companies, such as The Client, have a sales side (EHC) and an operational side (ELC). 
To address both sides, it is better to split up the client into a sales and operational side and give them 
more specific value propositions to create the value-in-use. 
Question 7: Does the value-in-use address the need of the customer? 
Yes 
Question 8: Does each actor value proposition realistically result from the actor activity? 
(yes/no): As mentioned before the sales and operational side of an organization might need different 
value propositions and also specific actor activities. 
Question 9: Can the customer interact with or access the provided service? 
Yes 
Question 10: Does each actor have at least one cost and one benefit in the BMD? 
Yes 
Question 11: Are all transferred and generated costs and benefit listed in the BMD? 
Yes. So far all are listed. However, during the process of the designing a process model, more costs 
and benefits can be listed. Also, a more detailed quantitative cost/benefit analysis is needed to really 
address the problem correctly. Some complex costs are for example compliance. So, who will be 
responsible for the products, Cycleon, WHC or The Client? This should be adjusted during the 
process as it is a rather complex cost or benefit with no specific owner. 
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Appendix C 
CRISP-DM Project: Redeployment Algorithm 
As an extent to the SDBM/R a detailed data analysis is performed. This analysis is performed 
to compute the redeployment possibilities and helps this study and Cycleon to define the cost 
and benefits. The theoretical objective of this study was to apply an operationalization method. 
This required a SDBM/R in which the cost and benefits are described but the methodology 
does not require to quantify the cost and benefits. With the evaluation method from Gilsing 
(2020) the cost and benefits were to some extent quantified. However, the practical objective 
for Cycleon was to understand how redeployment can be implemented. The most important 
idea to implement a new business is to increase revenue. In order to find out what 
redeployment actually means to Cycleon’s business, the data is analysed. All data was 
analysed with Python 3.0 and retrieved by MySQL from Cycleon’s databases with guidance 
of the CRISP-DM approach (Wirth and Hipp 2000). The applied approach will be explained by 
the six phases of the CIRSP-DM approach.  
 
Business understanding 
The objective was to gain a deeper understanding of the opportunities for redeployment. For 
instance, questions such as: 
 

- “Which SKUs lead to the highest output of redeployment?” 
- “Which SKUs minimize process complexity for redeployment?” 
- “How many SKUs can be fulfilled per day or weekly based on different scenarios?” 

 
Data understanding 
Loads of data is available. However, the decision was made to only use the data from 2018. 
The data from 2018 was a full dataset and was obtained from one database. Also, is expected 
that the data in 2019 and 2020 shows comparable results. The model could be executed on 
data from 2019 or 2020 as well. The data is found in Cycleon’s database. To obtain a complete 
dataset, a table was created by queries in SQL. The query below was executed in MYSQL to 
create a table. This table was exported as a csv file.  
 

 
 
The data included 2864537 rows by 5 columns. The variables in the dataset are: upc, order 
date, return date, order bin and return bin. From the initial dataset is derived that there were 
in total 4432061 online The Client orders for which Cycleon created a return label, and 495008 
returns that Cycleon handled for The Client. On average 11.12% of the online orders were 
returned. The first order and return dates were 01/01/2018. However, the last dates differ. The 
last order date was 30/12/2018, and the last return date was 06/02/2020. This is because in 
the SQL query the dates were constrained by the order date. An item that was ordered on 
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30/12/2018 can still be returned later than 2018. There were in total 149740 unique SKUs sold 
and in total 96178 unique SKUs returned. 
 
Data preparation 
This paragraph described the steps used to clean the data and to prepare the data for the final 
model. The cleaning and preparation were performed simultaneously. For steps that include 
cleaning the code C is given prior to the step, if it concerns a preparation step, then the code 
P is given. The steps taken are described below. 
 

- (C) SKUs from which the original product cannot be derived are removed. A SKU 
consists out of 10 to 12 numbers. For instance, SKUs with no numbers are removed. 

- (C) The variables that concerns a date value are transformed to datetime values. 
- (P) The dates variables, order date and return date, have to be shown as one date. 

For both dates separate data frames are made, which were then merged together. The 
data set was now 3355411 rows by 4 columns (upc, dates, order bin, and return bin) 

- (C) From this dataset the dates outside 2018 were removed. 
- (P) One variable was created based on the date. The day number of a year (1-365). 
- (P) The data was grouped by day number and SKU. The order bin and return bin were 

summed. 
 
The steps above created a dataset that was able to be executed in the model. The complete 
dataset consists out 2271567 rows by 4 columns (day number, upc, order bin, and return bin). 
 
Modelling 
The base model is a deterministic inventory model. The model has two variables, the 
maximum days to stock an item (DOS), and the number of days it takes to get the item ready 
to be sold (WIP). From the model can be obtained how many items and of which SKU could 
have been fulfilled with redeployment business. Below the redeployment algorithm is 
explained in two steps. The algorithm is executed for every SKU. 
 

1. Every returned item is added to the queue of stock after WIP days. The position in the 
queue shows how many days the items has been on stock and the queue is FIFO 
based. The queue is having maximum DOS length. 

2. When an item is ordered and there is enough stock in the queue than this order is 
subtracted from the queue. 

 
This leads to a dataset with an additional variable how many items are fulfilled per day. The 
model offers multiple additional variables, such as daily insight in the available stock, and also 
shows for how long an item has been on stock. With this the daily inventory cost could be 
computed. The model is as detailed as possible, in order to let Cycleon explore more 
opportunities regarding redeployment. 
 
The base model creates queue for all returned SKUs. However, there are also additional 
functions that could be executed to only create queues for instance for the most ordered SKUs. 
One additional function is a pareto function. This function has three variables. The first variable 
is for which period the most ordered SKUs should be computed. The second variable is the 
number of most ordered SKUs. And the last variable is to change the most ordered SKUs to 
another variable, such as most returned SKUs. 
 
Evaluation & Deployment 
Various input variables are tested and evaluated to explore redeployment opportunities. The 
model computes deterministic output by input variables. The model allows for predictive input 
and computes what would be the output if the predictive input was used. As for deployment, 
the model is also deployable for other years. For instance, by running the model on data of 
2020 can lead to other results.
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Appendix D 
Conceptual Process Models excluding alternative paths. 

Appendix D1 

 
Figure D1: Conceptual Process Model Order Process (excluding alternative paths) 
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Appendix D2 

 
Figure D2: Conceptual Process Model Order Process (excluding alternative paths) 

 
 
 
 
 




