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Abstract 
In the contemporary business world, organizations engage in service systems to co-create value. 
Centring around value propositions, the actors of a service system integrate their resources to create 
novel service solutions for service beneficiaries. The initial step towards integration of resources relates 
to the identification of resource re-configurations that are relevant in the context of a service system. 
However, this is a challenging task as the actor compositions in service systems are volatile. Therefore, 
standardized and modular resource re-configurations are crucial for enabling actors’ agility and for 
mobilizing their resources in their service systems. Recognizing these needs, we propose a method to 
guide the transformation of a value proposition into modular, standardized, and contextualized actor 
resource re-configurations. The design is based upon the business services paradigm and has been 
developed by following design science research methodology. Furthermore, we present an application 
of the method in a real-life business case. 
 
Keywords: Service Systems, Resource Re-Configurations, Business Services, Method. 
 

1 Introduction 
Driven by the effects of digitization, increased connectivity, and global economy, the concept of service 
has become a central theme in modern business approaches, which see business as a system of value co-
creating, resource integrating actors connected through their value propositions (Maglio et al., 2008; 
Vargo & Lusch, 2017). Embracing this trend, organizations focus on designing compelling and complete 
value propositions by integrating their resources in service systems for value co-creation (Böhmann et 
al., 2014; Maglio & Spohrer, 2013). This, in turn, requires every actor in a service system to determine 
its contribution to value co-creation and reconfigure and recombine its resources accordingly 
(Beverungen et al., 2018). When it comes to the task of resource reconfiguration, identification of 
resources that are relevant in the context of the beneficiary and service system (i.e., contextualization) 
is of utmost importance for the actors (Böhmann et al., 2014). Furthermore, concerns of service 
architecture such as standardization and modularization of each actor’s resource configurations for 
service provision come to light, as an actor can co-exist in multiple service systems and rely on the same 

This is the author version of the manuscript.
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set of resource configurations to mobilize its resources in an agile way (Bask et al., 2011; Grefen & 
Turetken, 2018; Ostrom et al., 2015; Voss & Hsuan, 2009). 

While the literature includes service systems engineering methods that propose systematic procedures 
to model or re-bundle resources (Beverungen et al., 2018; Höckmayr & Roth, 2017; Li & Peters, 2019), 
to our knowledge, a systematic procedure for the identification of the resource configurations of an actor 
(i.e., service system entity) from service system value propositions and guided by the concerns of 
contextualization, standardization, and modularity is yet to exist. One possible solution to close this gap 
is in the business services paradigm that originated at the intersection of the service-oriented technology 
and management (Demirkan et al., 2008) and enterprise architecture (Cherbakov et al., 2005) research 
streams. The business services paradigm proposes an operational modelling construct (i.e., the business 
service) and systematic procedures (i.e., service identification methods - SIMs) to design a business, an 
industry segment, and the involved ecosystem with extended business-level standardization, modularity, 
and specialization (Bianchini et al., 2014; Sanz et al., 2006). It focuses on designing granular and 
reusable (i.e., modular) business services that encapsulate various resources from a beneficiary-centric 
perspective (Estrada et al., 2013). Therefore, the concept of business service can be used to model the 
modular and standardized resource configurations that an actor mobilizes to co-create value in a service 
system. Similarly, the SIMs can be employed to determine resource configurations in a systematic way.  

Recognizing the utility of the business services paradigm and adopting a service system view, in this 
research, we define our research objective as to develop a method that guides the transformation of a 
set of value propositions into modular, standardized, and contextualized actor resource re-
configurations by repurposing the business services paradigm in the context of service systems 
engineering. 

Developed by following the design science research methodology (Hevner et al., 2004; Peffers et al., 
2007), the proposed method (entitled VP-BSIM) incorporates the business service concept and a guiding 
procedure. The concept of business service addresses 10 design concerns that were synthesized from the 
principles proposed in the business service literature for attaining modularity, standardization, and 
contextualization in business service design (Cruzes & Dyba, 2011; Thomas & Harden, 2008). Our 
procedure includes 3 main steps that were built upon an assembly of business service identification 
techniques (Harmsen, 1997; Ralyte et al., 2003) that correspond to design concerns. In this study, we 
present the final version of the VP-BSIM that builds upon the non-validated prototype presented in 
(Adali et al., 2020) and demonstrate its validity in a real-life business case, which involves an actor (i.e., 
company) participating in two service systems to bring data-intensive, Artificial Intelligence (AI)-driven 
services into life.  

The remainder of this paper is organized as follows. Section 2 describes the background and related 
work. Section 3 elaborates on the research methodology and process followed. Section 4 introduces the 
proposed method, its steps, and the application of the method in a business case. Lastly, Section 5 
concludes the paper with a discussion of the main implications of this study for research and practice 
along with the opportunities for future work.  

2 Background and Related Work 
In this section, we present the research background and related work regarding our research. In the 
following paragraphs, we briefly discuss the business services paradigm and elaborate on the review we 
performed concerning the business service design concerns and service identification methods. Lastly, 
we touch upon service systems engineering (SSE) methods proposed for configuring resources. 
The business services paradigm has been established to realize the goals of standardization, 
specialization, modularity, and openness for service exchanges within intra-enterprise ecosystems (Sanz 
& Becker, 2006). The paradigm proposes the necessary language and the set of procedures to design 
granular and reusable business services that encapsulate resources with a beneficiary-centric perspective 
(Estrada et al., 2013). In terms of the language, it provides an operational modelling construct called the 
business service concept that incorporates a set of design concerns. These design concerns represent the 
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fundamental requirements to design standardized, specialized, and modular resource configurations or 
so-called business services (Nayak et al., 2006). In terms of the procedures, the paradigm includes 
service identification methods (SIMs) that are designed to systematically guide the process of identifying 
business services that comply with the business service concept and its design concerns (Börner & 
Goeken, 2009; Huergo et al., 2014).  
The design concerns and SIMs were proposed to provide the means to address the concerns that actors 
in service systems have, such as attaining standardization in transforming their value propositions into 
resource re-configurations. However, the extent to which this objective has been achieved still requires 
a thorough evaluation. Furthermore, the abundance of business service design concerns causes a lack of 
clarity when it comes to answering the question of what constitutes a business service (Sanz et al., 2007). 
This, in turn, leads to a lack of consensus on the systematic identification of business services (Bani-
Ismail & Baghdadi, 2018; Gu & Lago, 2010; Huergo et al., 2014). Overall, this impedes the utility of 
the business services paradigm in addressing the need for the identification of contextualized, 
standardized, and modular resource re-configurations. 
To investigate the question of whether the business services paradigm addresses the concerns related to 
transforming value propositions and to reconcile the issues with the business services paradigm, we have 
thoroughly reviewed the literature on the concept of business service and SIMs. For the review of the 
business service concept, we have performed a literature review on what constitutes the business service 
concept using a snowballing approach (Wohlin, 2014) with a thematic synthesis study (Thomas & 
Harden, 2008). The results of this investigation provide an integrated model of the design concerns that 
the business service concept incorporates (Table 1). This integrated model shows that the design 
concerns indeed address the issues that actors in service systems face in transforming their value 
propositions. For the review of the SIMs, we have performed a systematic literature review (SLR) 
(Kitchenham & Charters, 2007) to locate 47 SIMs proposed in the literature for identifying business 
services, and the techniques that they employ. Additionally, we have analysed the techniques to explore 
the extent to which they address the design concerns previously synthesized in the investigation of the 
business service concept. The results of both literature reviews are provided at https://rb.gy/pg1e6c. The 
insights we gained on the business service design concerns and identification techniques were used to 
build the method proposed in this study. 

Table 1. The Integrated List of Design Concerns Incorporated in the Business Service Concept 
Theme Design Concern Business Service Design Concern 
Strategic 
Significance 

DC-01: Service Owner A business service has a service owner (i.e., it belongs to an actor 
in a service system). 

DC-02: Goal-Orientation A business service is connected to the business goals and 
objectives of its service owner. 

Contextualization DC-03: Beneficiary-
Orientation 

A business service is beneficiary-facing (meaning that it aids 
beneficiaries in achieving their goals or co-creating value). 

DC-04: Value-Orientation A business service is attuned to at least one value proposition. 
Competency Re-
Configuration 

DC-05: Capability-
Encapsulation 

A business service offers a self-contained business capability or a 
set of related business capabilities. 

DC-06: Resource-
Encapsulation 

A business service encapsulates a re-configuration of basic 
intangible and tangible resources. 

Standardization DC-07: Formalization A business service has a formal description that explicitly lists its 
characteristics to be kept in a service catalogue. 

DC-08: Delivery Mechanism A business service has mechanisms (i.e., business processes) that 
realize its delivery. 

Modularity DC-09: Uniqueness A business service is unique, meaning that a service owner has no 
other business service offering the same business capabilities. 

DC-10: Replicability A business service is replicable across value propositions. 

The literature includes SSE approaches such as Service System Model (SSM) (Li & Peters, 2019) and 
meThod foR engIneerinG diGitally Enabled seRvice systems (TRIGGER) (Höckmayr & Roth, 2017). 
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These artifacts are similar considering that both consider a service system as their basic unit of analysis 
and both are built as an assembly of pre-existing complementary methods. However, the artifacts differ 
in their main purpose: SSM focuses on describing the relationship between resources, while TRIGGER 
describes the overall service system functionality. Our proposed method is similar to these methods in 
its basic unit of analysis and the way it is built, however, it builds a bridge between the objectives of 
these methods in the sense that it describes the service system functionality through resource models 
(i.e., resource re-configurations). We consider relating the service system functionality to resource re-
configurations as a research gap that our study addresses. 

3 Research Design 
In developing the method proposed in this study, we have used design science research (DSR) (Hevner 
et al., 2004) by following the process proposed in (Peffers et al., 2007). Accordingly, we have identified 
our research problem and motivation, defined the solution objectives, designed and developed the 
solution (our proposed method), and demonstrated and evaluated it with a business case. In the sub-
sections below, we describe each step. 

3.1 Identification of Research Problem and Motivation 
We provide a discussion of our research motivation and problem in the introduction section of this paper. 
We have performed an extensive review of the existing techniques and methods and found that they fail 
to address all the business service design concerns as defined in the literature. Accordingly, we 
summarize our research problem as the lack of a systematic procedure (i.e., method) for transforming 
value propositions into modular, standardized, and contextualized resource re-configurations (i.e., 
business services). Thus, our research objective is to fill this research gap. 

3.2 Definition of Solution Objectives 
The main objective of any DSR effort is to design useful artifacts that solve important and relevant 
business problems (Hevner et al., 2004). In line with this, the design and development of the proposed 
method are directed at solving the problems caused by the unavailability of a method that systematically 
utilizes the business service design concerns in business service identification. Thus, the main objective 
of the VP-BSIM is -given a set of value propositions-, to yield business services that address all the 
business service design concerns (as listed in Table 1).  

3.3 Design and Development 
As stated in Section 2, through our SLR on SIMs, we have identified business service identification 
techniques that SIMs use and mapped them to the business service design concerns. The results indicate 
that none of the techniques and SIMs address all business service design concerns. However, each 
business service design concern is addressed by at least one technique. This means that in principle, it 
is possible to address all the business service design concerns by constructing a method that brings the 
identified business service identification techniques together in a complementary manner.  
Recognizing this, we have followed a Situational Method Engineering (SME) approach (Harmsen, 
1997; Ralyte et al., 2003; Ralyté & Rolland, 2001) to construct a method by assembling the key and 
complementary parts of business service identification techniques that we have found. As our situation 
called for the construction of a method by reusing techniques extracted from existing methods, we 
followed the assembly-based strategy, which promotes the assembly of a new method from the chunks 
of existing methods. Hence, we (1) transformed the business service design concerns (Table 1) into 
method building objectives, (2) isolated business service identification techniques realizing these 
objectives from a method-base of 47 SIMs, and (3) assembled them into a procedural method. An 
overview of the method assembly activities is provided in Table 2.  The design and development process 
is described in detail in (Adali et al., 2020).  



Adali et al. /Transforming Value Propositions into Business Services 

Twenty-Ninth European Conference on Information Systems (ECIS 2021), Marrakesh, Morocco. 5 

Table 2:  Method Assembly  
Assembly Activity Activity Description and Illustration 
1: Transformation 
of the business 
service design 
concerns into 
method building 
objectives 

Task 1.1: Translate each Design Concern (DC) into an objective: 
Example-Business Service Design Concern: DC-02: Goal-Orientation (as in Table 1) 
Objective (DC-02): The method should identify business services that enable their service owner to 
achieve the goals it pursues to co-create value in a service system. 
Task 1.2: Extract the activities and entities that the activities work upon through Requirements driven 
strategy (Ralyté, 2002): 
Activity: Identification of Service Owner Goals 
Entities: Service Owner and Goals 

2: Isolation of the 
business service 
identification 
techniques 

Task 2.1: Match SIMs that include the activity and/or generate and/or modify the entities: 
Example for (DC-02): (Andersson et al., 2009; Grandry et al., 2008; Jaeung Lee et al., 2011; Lo & 
Yu, 2007; Ramel et al., 2009; Suntae et al., 2008) 
Task 2.2: Isolate the techniques via Decomposition strategy (Ralyte et al., 2003): 
Isolated Technique 1: Strategic Dependency (SD) and Strategic Rationale (SR) Modelling 
(Andersson et al., 2009; Grandry et al., 2008; Lo & Yu, 2007; Ramel et al., 2009). This technique is 
included in the final assembly as it addresses DC-01 and DC-03 along with DC-02. 
Isolated Technique 2: Goal and Scenario Methodology (Jaeung Lee et al., 2011; Suntae et al., 2008) 

3: Assembly of the 
techniques into a 
procedural method 

Task 3.1: Concatenate the techniques according to their inputs and outputs through Association 
Strategy (Ralyte et al., 2003): 
Example: SD and SR Modelling outputs business processes, Capability-Business Service Domain 
Mapping (Kohlborn et al., 2009) (selected for the objective DC-05) takes business processes as input; 
therefore Capability-Business Service Domain Mapping can follow SD and SR Modelling. 

3.4 Demonstration and Evaluation 
To demonstrate the validity of the method (Gregor & Hevner, 2013), we applied the VP-BSIM in a 
business case that involved a company that was in the process of initiating the formation of two service 
systems to provide data science and AI-driven services. We applied our method in a workshop setting. 
The participants included three representatives from the company, an expert in the field of technology-
enabled service business models, and two authors of this paper as moderators. In the workshop, the 
participants together with the moderators performed two iterations of the method to identify business 
services for two value propositions that are under consideration.  

4 Value Proposition-driven Business Service Identification 
Method (VP-BSIM) 

Since our method aims to support transforming a set of value propositions into business services, we 
refer to it as the value proposition-driven business service identification method (VP-BSM). The VP-
BSIM consists of three main steps (Figure 1). It should be noted that these three steps are carried out 
once for each value proposition that is taken as input to the method (as shown with the bracket tagged 
with “Iterated per value proposition”).  

 

Figure 1. The Three Main Steps of the VP-BSIM 
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Below, we first introduce the business case where we applied the VP-BSIM and then present the steps 
of the VP-BSIM. In presenting the steps, we describe the activities within each step and illustrate how 
we applied the activities to the business case. 

4.1 Business Case 
Our business case involves two service systems to be developed in the housing sector. For the 
identification of business services, we focus on an actor (i.e., focal actor) who is the main developer of 
the two value propositions guiding the design of each service system. For confidentiality, we refer to all 
the actors in our case with generic titles that indicate their role. Accordingly, we refer to our focal actor 
as Technology Provider. In the housing sector, housing corporations own many housing assets (e.g., 
building complexes) that require maintenance. To plan for the maintenance of their assets, they make 
yearly estimates of the budget that they would allocate for this task. Their main concerns concerning 
these budget estimates are reliability and accuracy, which enable the housing corporations to make 
realistic plans and avoid unexpected costs. It is a common practice to outsource the estimation of the 
maintenance budget to building maintenance consultancies that have access to a wide range of historical 
data of maintenance expenses. However, since every housing corporation provides their data in a 
different format, using this for estimations requires significant format conversion effort by the building 
maintenance consultancies. This is the first point where the Technology Provider plans to enter and 
relieve the building maintenance consultancies from processing data to make estimates. By collecting, 
cleaning, and hosting the historical maintenance expense data on a platform, the Technology Provider 
aims at providing uniform historical data to building maintenance consultancies and housing 
corporations for making more reliable estimations. The provision of this platform constitutes the first 
value proposition idea of the Technology Provider and it involves the Technology Provider, a Building 
Maintenance Consultancy, and a Housing Corporation as the actors of the first service system. 
In addition to using historical data, building maintenance consultancies incorporate up-to-date 
information concerning the status of the assets of housing agencies in their estimation, as this 
information leads to better estimates. To collect up-to-date information, maintenance consultancies hire 
inspection agencies that go around and make observations of the assets. However, not all these 
observations provide useful information due to human error in recording and reporting the observations, 
as well as in interpreting the reports. This is the second point where the Technology Provider targets to 
improve the inspection process. With the help of a new software tool that uses image recognition 
technology, Technology Provider aims to guide the inspectors during inspections. Via the tool, the 
Technology Provider collects real-time data during an inspection, analyzes the data, and provides real-
time guidance to the inspectors. Furthermore, the observations made by the inspectors are recorded on 
the data platform hosted by the Technology Provider. The image recognition software detects possible 
damages on assets (e.g., damages on wall paint) and makes estimations for the required maintenance 
tasks. Improved estimations combined with data provisioning constitute the second value proposition 
idea of the Technology Provider. Accordingly, four actors form the second service system: Housing 
Corporation, a Building Maintenance Consultancy, an Inspection Agency, and the Technology Provider.  

4.2 Step 1: Elicit the Goals that Actors Pursue in the Service System to Co-
Create Value 

The first step of the VP-BSIM constitutes a value proposition-driven analysis to make sure that the 
business services to be identified enable the co-creation of value as outlined by the value proposition (in 
line with the design concern DC-04 in Table 1). Accordingly, this step involves two activities: (Activity 
1.1) defining a value proposition (DC-04) and (Activity 1.2) capturing the intentional and strategic 
interdependencies among actors in a service system (DC-03), and the underlying motives that each actor 
has in place for the pursuit of these interdependencies (DC-01 and DC-02).  
Description of Activity 1.1.: In this activity, the VP-BSIM utilizes the SDBM/R approach (Grefen, 2015; 
Turetken et al., 2019; Turetken & Grefen, 2017) to structure a value proposition by defining how the 
actors in a service system co-create value based on the service system value proposition in terms of 
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resources, activities, and outcomes. Accordingly, a service system value proposition is structured 
through the placement of the following information on the SDBM/R template (i.e., radar) (Figure 2):   

 Central value proposition of the network, 
 Actors in the network forming the service system and taking part in value co-creation, 
 Value proposition of each actor taking part in value co-creation, 
 Activities that each actor performs in the network to fulfil its value proposition, and 
 Cost and benefit items that accrue through the activities each actor performs to fulfil its value 

proposition.  
Application of Activity 1.1: We structured the service system value propositions: “reliable maintenance 
forecasting with historical data” and “accurate maintenance forecasting with historical data and 
inspections” with the representatives of the Technology Provider as shown in Figure 2. Each pie slice 
in the radars represents the actors collaborating in the value propositions, i.e., Housing Corporation, 
Building Maintenance Consultancy, Inspection Agency, and the Technology Provider. In the actor value 
proposition ring, the contribution of each actor is placed. For instance, in the second radar (Figure 2 
right), the Housing Corporation provides historical data and data on its assets; the Building Maintenance 
Consultancy synchronizes other actors and provides the estimates for the final maintenance forecast; the 
Inspection Agency provides asset observations, and the Technology Provider handles the provision of 
clean and integrated data. The actor co-creation activity ring lists the activities that each actor performs 
to make its contribution a reality, e.g., the Housing Corporation specifies its maintenance needs; 
Building Maintenance Consultancy provides data synchronization between actors and creates forecasts; 
Inspection Agency performs inspections, and Technology Provider facilitates inspections and the 
interpretation of the observations made during inspections. In the final ring, actor costs and benefits, the 
costs and benefits (both financial and non-financial) that accrue for each actor are listed. The flow of 
the costs and benefits is indicated through the colours red and green in the diagram. Accordingly, red 
represents the costs incurred for an actor, and green presents the benefits an actor gains. For instance, 
on the second radar, the Housing Corporation provides historical data and pays a service fee, building 
maintenance consultancy pays data analytics and inspection fees, while gaining service fee and reliable 
inspection reports. Similarly, Inspection Agency gets a fee to cover its additional operational costs.  
Description of Activity 1.2: In this activity, the VP-BSIM utilizes the concepts of Strategic Dependency 
(SD) and Strategic Rationale (SR) Models from the i* framework (Dalpiaz et al., 2016; Yu, 1995) and 
their adaptations for business services proposed in (Andersson et al., 2009; Grandry et al., 2008; Ramel 
et al., 2009) to decompose each actor’s value proposition and co-contribution activity into strategic and 
intentional dependencies between actors. As such, Activity 1.2 consists of the creation of an SD and SR 
model for every value proposition structured in Activity 1.1. 
Figure 3 (Left) shows the core concepts of actor, goal, task, resource, and soft-goal that are used in both 
SR and SD models (Dalpiaz et al., 2016). Below, we provide descriptions for each concept.  

 Actor: An economical actor (e.g., service owner and beneficiary) that carries out actions to 
achieve goals by exercising its know-how. SR and SD Models distinguish two types of actors: 

o Role: An abstract characterization of the behaviour of an actor. 
o Agent: An actor that has a concrete, physical manifestation. 

 Goal: A desirable business state an actor aims to reach or sustain. 
 Task: A concrete course of action (i.e., an activity) taken to accomplish goals. The realization 

of a task is under the control of the actor who proposes (owns) the tasks. 
 Resource: A physical (i.e., tangible) or informational (i.e., intangible) entity. 
 Quality: A quality requirement (e.g., a requirement relating to reliability or performance) that 

describes a certain way for a goal to be achieved. 
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Figure 2: Network Value Propositions: 1-Reliable Maintenance Forecasting W/ Historical Data (Left) 
2- Accurate Maintenance Forecasting W/ Historical Data & Inspections (Right) 

Apart from the main concepts, both SD and SR models consist of nodes and links. However, the models 
differ from each other in terms of the elements represented by nodes and links. In an SD model, a node 
represents an actor, and a link between two actors represents a dependency (right side of Figure 3). A 
dependency indicates that one actor (depender) depends on the other (dependee) for something allowing 
the depender to attain some goal. 

 
Figure 3. (Left) The Main Concepts Used in SD and SR Models and (Right) Dependency Types in an 

SD Model (adapted from (Yu, 1995) drawn on PiStar Tool (Pimentel & Castro, 2018)) 

In the SD Model, there are four types of dependencies under consideration: 
 Goal Dependency: Dependency on bringing about a certain state in the world. A goal 

dependency does not define how the goal is supposed to be achieved. 
 Task Dependency: Dependency on carrying out an activity. A task dependency specifies how 

the task is to be performed, but not why.  
 Resource Dependency: Dependency on the availability of a physical or informational resource. 
 Quality Dependency: Dependency on performing a task that meets a quality requirement.  

In an SR model, nodes and links exist within the boundaries of actors. Accordingly, a node can represent 
a goal, a task, a resource, or a quality and a link between two nodes represents a refinement relationship 
between these concepts (Figure 4). Through a refinement, a parent node can be hierarchically refined 
into multiple other children nodes. The creation of both SD and SR models for a network at hand simply 
requires determining instances of the concepts of each model.  
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Figure 4. A Visual Representation of the Conceptual Elements and Dependency Types in an SR Model 

(adapted from (Yu, 1995) drawn on PiStar Tool (Pimentel & Castro, 2018)) 
Application of Activity 1.2: After the design of the value propositions and approval of them by the 
representatives of the Technology Provider, we developed an SR model -including also an SD model- 
(Figure 5) that captures the goals that actors pursue in the service system. To create the integrated SR 
model, the value proposition designs given in Figure 2 were translated into the SR model. Every actor 
in the value propositions is depicted as actors in the SR model as well. Furthermore, through the 
application of the guiding questions, a high-level goal was defined for each role based on their 
contribution to the value propositions. 
The values to be co-created (i.e., reliable maintenance forecasting with historical data and accurate 
maintenance forecasting with historical data and inspections) were decomposed into quality 
requirements within the actor boundaries of the Housing Corporation, Inspection Agency, and 
Technology Provider. As such, each quality requirement was defined after the adjectives used in 
describing the co-created value and actor contributions. The value co-creation activities of each actor 
are depicted as tasks within the actor boundaries of each actor. Finally, the resources exchanged by the 
actors are depicted as resource dependencies between the actors. 

 
Figure 5: The SR and SD Models of the Value Propositions of the two Service Systems  

4.3 Step 2: Identify the Business Capabilities that Enable the Service System 
to Co-create Value 

The second step of the VP-BSIM focuses on identifying the business capabilities that actors need to 
apply and integrate within their network to co-create value. Recognizing this, this step focuses on 
reconfiguring business processes, activities, and resources of actors that are required to co-create value 
as outlined by the value proposition under consideration as business capabilities to expose them as 
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business services (as for DC-05, DC-06, and DC-08). To facilitate this, the VP-BSIM employs the 
Capability-Business Service Domain Mapping (Kohlborn et al., 2009) to identify cohesive business 
capabilities for business services to expose. The VP-BSIM identifies the business capabilities through 
two activities: (Activity 2.1) definition of service domains and service operations, and (Activity 2.2.) 
matching service operations to business capabilities. 
Description of Activity 2.1: This activity defines the spheres of control, termed as service domains. Each 
service domain contains a collection of tasks called service operations (Jones, 2005). In the VP-BSIM, 
a service domain is defined after every high-level goal that is enclosed inside the actor boundaries of the 
SR models created in Step 1. Similarly, service operations are defined after the tasks and/or subtasks 
refined under the high-level goals that the service domains originated from. 
Application of Activity 2.1: During the workshop, authors and representatives of the case company 
analysed the SR models (Figure 5) and defined (1) a service domain for every high-level goal, and (2) a 
service operation for every task that is refined under the high-level goals (Figure 6).  
Description of Activity 2.2: This activity focuses on matching service operations defined in Activity 2.1 
with the business capabilities of actors in the service system. To do so, a service domain – business 
capability matrix is created. In the matrix, service domains and operations are placed as rows and 
business capabilities, and the actors owning them are placed as columns as shown in Figure 6. Then, a 
business capability or a business capability group is matched with a service domain if the business 
capability or the business capability group enables the execution of the service operations residing under 
the service domain. In the matrix, a cell is marked with an ‘X’ if the business capability corresponding 
to the cell facilitates the service operation corresponding to the same cell. 
Application of Activity 2.2: Prior to matching service domains to business capabilities, we defined the 
business capabilities of the actors through interviews with relevant stakeholders, and the resulting list 
was sent back to the same stakeholders for validation (provided at https://rb.gy/gki9ec). Then, during 
the workshop, we matched the defined business capabilities to service domains as shown in Figure 6. 

 

Figure 6: Service Domain - Business Capability Matrix of the Service System 

4.4 Step 3: Define Modular Bus. Services Exposing the Business Capabilities 
The final step of the VP-BSIM ensures that the identified set of business services are modular, meaning 
that they are unique to the actor providing them (as for DC-09) and replicable across value propositions 
(DC-10). Furthermore, it formalizes each identified business service with a description (DC-07). Aiming 
at fostering modularity, the first activity of this step (Activity 3.1) focuses on conducting a modularity 
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analysis on the business capabilities identified in Step 2. Although the previous step incorporates some 
modularity measures in finalizing the list of business capabilities to be exposed as business services, 
directly coupling the business services to those business capabilities does not always yield the best set 
of business services in terms of modularity. Therefore, this step considers those business capabilities 
identified in the previous step as candidate business services and re-configures them by utilizing Service 
Analysis with Feature Binding Technique (Jaejoon Lee et al., 2008). After the reconfiguration, the 
second activity of this step (Activity 3.2) creates business service descriptions by combining all the 
outputs up until this point. 
Description of Activity 3.1: This activity first focuses on the determination of three items: service 
features, feature binding times, and feature binding units. A feature represents “a major functionality of 
a system” (Jaejoon Lee et al., 2008). In line with this, a service feature represents the major 
functionalities that provide outcomes to the beneficiary of the service (Kang et al., 2008). In the context 
of the VP-BSIM, service features are the business capabilities (identified in Step 2) that are provided by 
the owner of the services to the beneficiary or a set of beneficiaries. Feature binding time refers to a 
point in time when a feature is selected and bound to a service (Svahnberg et al., 2005; van Gurp et al., 
2001). Accordingly, two service features share the same feature binding time if they are provided to the 
beneficiary at the same time under the same service. In the context of VP-BSIM, service features/ 
business capabilities share the same feature binding time when they facilitate the same service operations 
under the same service domain. A feature binding unit represents a set of service features that need to 
be bound together at the same time to provide a service. Since a feature binding unit contains a set of 
service features that need to be bound together into a service, a service becomes a composition of feature 
binding units. In the context of the VP-BSIM, a feature binding unit represents a composition of business 
capabilities facilitating the same service operations. 
After determining the feature binding units, the activity continues to service analysis, which takes the 
previously determined feature binding units and composes them into modular business services 
according to the guidelines derived from the Service-Oriented Architecture design principles (Erl, 
2005). As such, when composing feature binding units, the resulting business service is modular if it is: 

1. Self-Contained (DC-10), meaning that it should not need a service feature residing under a 
different feature binding unit, 

2. Stateless (DC-10), meaning that it should not require context or state information of another 
service feature residing under a different feature binding unit, and 

3. Representative of a domain-specific service (DC-09), meaning that it should provide an 
autonomous and unique business function.  

The first two guidelines refer to the low coupling principle, which relates to reducing the number of 
connections between services, eliminating unnecessary relationships between them, and reducing the 
dependencies between services to few, well-known dependencies (Papazoglou & van den Heuvel, 
2006)). The third guideline refers to the high cohesion principle, which refers to the strength of 
functional/semantic relatedness of activities carried out by a service to realize a business transaction 
(Papazoglou & van den Heuvel, 2006). Accordingly, the first two principles ensure replicability, while 
the third principle ensures uniqueness based on the assumption that business capabilities - particularly 
those specific to the domain of a service provider- are heterogeneously distributed amongst the actors 
in a market (Hunt, 2000). The guidelines can be applied in an arbitrary order as striking a balance 
between the three yields the best results in terms of service modularity. In the next section, we exemplify 
these steps and relevant concepts by going through a business case.  
Application of Activity 3.1: In the workshop, we put the business capabilities identified in Step 2 through 
feature binding and service analyses for the focal actor Technology Provider. Through feature binding 
analysis, we have identified feature binding units by making clusters that consisted of the service 
features/business capabilities that facilitate the same service operations under the same service domain. 
For example, as shown in Figure 7, the service features/business capabilities: Tooling and Field Support 
facilitate the same service operations: Deploy Inspection Tool and Inspect Housing Assets under the 
same service domain: Inspection. Therefore, in the Inspection service domain, they share the same 
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binding time. However, in the service domain Image Recognition, Tooling is provided alone, therefore, 
Tooling and Field Support do not always share the same binding times. This applies to the rest of the 
service features since none of them facilitate the same service operation under the same service domain. 
Thus, each service feature represents a standalone feature binding unit. 
After identifying the feature binding units, we applied the service analysis guidelines for composing 
feature binding units into modular business services. Considering the first two guidelines related to the 
modular service properties of being self-contained and stateless (above), we see that the feature binding 
units Tooling and Field Support rely on each other as Tooling depends on Field Support both in terms 
of service features (e.g., deployment of the inspection tool) and context information (e.g., inspection 
data) for the operations that relate to deployment and inspection. These dependencies are shown in 
Figure 7 with the colour red. Therefore, left stand-alone, neither Tooling nor Field Support is self-
contained or stateless. This suggests that their composition can yield a self-contained and stateless 
business service that combines service features required to facilitate the service operations in the 
Inspection service domain. While the service feature Tooling is provided alone in the Image Recognition 
service domain, leaving it out of this composition by defining it as a standalone business service would 
make it stateful since it would depend on the business service that is the composition of Tooling and 
Field Support in terms of the images captured during an inspection.  
The remaining feature binding units Data Cleansing, Data Hosting, and Data Analytics do not rely on 
another service feature residing in another feature binding unit nor do these rely on context or state 
information residing at a different feature binding unit. Therefore, they are self-contained and stateless 
as shown with different colours in Figure 7. The situation is similar when it comes to the third and final 
guideline related to the modular service property representative of a domain-specific service. Feature 
binding units Data Cleansing, Data Hosting, and Data Analytics all represent their service domains, 
while left standalone Tooling and Field Support fail to fully represent the service domain Inspection. 
Considering all the guidelines, we decided to define standalone business services for feature binding 
units Data Cleansing, Data Hosting, and Data Analytics with the same names and compose feature 
binding units Tooling and Field Support into the business service: Inspection Facilitation as shown in 
Figure 7.  

 
Figure 7: The Business Services of the Technology Provider 

Description of Activity 3.2: This activity focuses on creating formal business descriptions by combining 
information from the previous steps according to a business service template (provided at 
https://rb.gy/gki9ec). Per business service, this template includes information such as facilitated goals, 
composed business capabilities, supported service operations, service owner, and required resources.  
Application of Activity 3.2: The business service descriptions we generated for the Technology Provider 
are also provided at https://rb.gy/gki9ec.  
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Results of the Application: The business services identified for our focal actor: Technology Provider 
address all 10 business service design concerns given in Table 1. As such, they belong to a service owner 
- Technology Provider - (DC-01), are connected to business goals and objectives of both their service 
owner (DC-02) and beneficiaries - Housing Corporation or Inspection Agency - (DC-03), are attuned to 
value propositions - reliable maintenance forecasting with historical data and accurate maintenance 
forecasting with historical data and inspections - (DC-04), offer a self-contained business capability or 
a set of related business capabilities (DC-05) that encapsulate a re-configuration of basic intangible and 
tangible resources (DC-06), have formal descriptions documenting information relevant for stakeholder  
(DC-07), have business processes (i.e., business service operations) that realize their delivery (DC-08), 
and are unique (DC-09) and three of them (excluding Inspection Facilitation for the value proposition 
reliable maintenance forecasting with historical data) are replicable in two value propositions (DC-10).  

5 Discussion and Conclusion 
In this study, we propose a method that repurposes the business services paradigm in the context of 
service systems engineering (SSE) to transform a set of value propositions into modular, standardized, 
and contextualized resource re-configurations. Our study’s contribution to the knowledge base of SSE 
is in the form of a new design artifact (i.e., method) that provides guidance for the systematic 
conceptualization and design of value propositions, service systems, and service architectures. Similarly, 
for practice, our method provides guidance for practitioners in the real-world problem of systematically 
reconfiguring and exploiting their resources to create value propositions and to design service solutions 
for maintaining competitive advantage (Ostrom et al., 2015). By following the DSR approach (Hevner 
et al., 2004), we demonstrated the validity of our method by applying it in the setting of an organization 
in a business case, where we focused on the transformation of two service system value propositions. 
The results of our application show that our method is more comprehensive compared to other SIMs in 
the sense that it is capable of yielding business services that address the design concerns proposed in the 
relevant literature (Bani-Ismail & Baghdadi, 2018). 

The novelty of our method is in the exaptation of the business services paradigm for the design of 
resource re-configurations. By design, business services are contextualized, standardized, and modular 
and these qualities coincide with the ideal properties that scholars have identified and reported for 
service modules used in the design of service architectures (Dörbecker & Böhmann, 2015; Voss & 
Hsuan, 2009). Therefore, along with defining and bundling resources, activities, and functionalities of 
a service system, our method addresses previously reported service architecture development concerns 
by providing a systematic procedure to design service modules (Dörbecker & Böhmann, 2013; Ostrom 
et al., 2015). As such, the quality that distinguishes our method from the existing SSE methods is its 
ability to bridge the concepts of service system abstraction to the concept of service architecture. 

Our study is not without limitations. According to design science research, a design should be evaluated 
for its validity and utility (Gregor & Hevner, 2013). We have applied our method in a single business 
case to demonstrate its validity. However, additional applications in different domains are needed to 
strengthen these conclusions. Additionally, while we have demonstrated the validity of our method with 
an application in a real-life setting, the utility of our artifact as perceived by its intended users is yet to 
be evaluated. Furthermore, our application focused on an actor that was not established yet. This resulted 
in practitioners making assumptions during the application of the method about the resources of the 
actor. Additional applications focusing on established actors would provide further insight into the 
effectiveness of our method in such settings.  
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