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Abstract. Digital platforms are transforming industries enabling value co-
creation whereby actors exchange and recombine resources in the platform’s
service system. The digital platform requirements constantly change as the
service system value propositions and the resource configurations improve and
resource misconfigurations leading to negative value experiences are identified.
Therefore, it is imperative for the platform designers to assess the extent to which
their platform facilitates platform actors’ desired value co-creation at a given
time. This paper proposes a value proposition-driven platform requirements
assessment method to address this need. More specifically, the method supports
the elicitation of requirements based on the value propositions of the desired
value co-creation of the digital platform. Subsequently, it supports the assessment
of the platform based on these requirements. The method is developed following
the design science research methodology, demonstrated in assessing a digital
healthcare platform and evaluated by conducting a focus group study.

Keywords: Service Systems Engineering, Value Cocreation, Digital Platform,
Requirements Engineering.

1 Introduction

Digital platforms have become more prominent over the past decade. They are
increasingly conceptualized as the enablers of value co-creation, whereby a
collaborative network of actors exchange and recombine heterogeneous resources in
their service ecosystems [1]. Value propositions—the invitations to engage with the
platform for the co-creation of value— are central to value co-creation and thus to the
success of a digital platform [1], [2]. Many successful digital platform and value
proposition examples can be given from the mobility (e.g., Uber), healthcare (e.g.,
PatientsLikeMe), and online marketplace (e.g., eBay) business domains, which reflect
the multi-actor and the collaborative characteristics of value co-creation.

Despite its attractiveness, the digital platform as a complex and emerging
technological artefact involves many design challenges, including identifying and
managing platform requirements [2], [3]. These challenges are often related to multi-
actor and value co-creative perspectives on requirements [4], as well as the need to
manage the constant evolution of the platform service system for its survival [5]. Thus,
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platfom requirements that emerge due to changes in value propositions, resource
reconfigurations, and actors should be identified in the ongoing platform design
process. In parallel, resource misintegrations (e.g., system errors, missing information),
which cause value co-destruction, should be eliminated to prevent negative value
experiences [6]. Therefore, it is imperative for the platform designers to understand at
a given time the extent to which the platform can satisfy the needs of the actors of the
value co-creation. The traditional IS approaches and requirements evaluation criteria,
such as the user acceptance or system quality, fall short of addressing the digital
platform’s multi-actor, value co-creative and dynamic nature [3], [7]. This paper
proposes a method to guide the elicitation of platform requirements based on the
desired value co-creation and the assessment of a deployed digital platform on these
requirements.

To develop our method, we adopt a service systems engineering view [8] and
consider the digital platform as a technology and a complex resource to enable one or
more service systems [1], [S]. We follow the design science research paradigm [9] and
follow the methodological guidelines and process proposed by Peffers et. al [10]. We
demonstrate our method by applying it through a real digital health platform business
case and evaluate it by conducting a focus group study.

The remainder of the paper is structured as follows. Section 2 presents the related
work. Section 3 elaborates on the research design followed. Section 4 introduces the
proposed method and demonstrates its application in a real business case. In Section 5,
we present the evaluation of the method. Finally, Section 6 concludes the paper with
the limitations of our study and the opportunities for future work.

2 Related Work

Identifying and assessing software requirements in a multi-actor socio-technical system
context has been an interesting field of research for decades [11]. A significant number
of studies followed the conventional goal-oriented approaches and proposed
requirement identification methods to bridge the business-level and software-level
understandings of what a software system should do [12]. However, only a few studies
explicitly account for the value propositions in the requirements identification and
assessment process. Lessard et al. [4] adopt a service system view on value proposition
design and propose a service systems metamodel and a goal-oriented requirements
language for modelling service systems. In addition, they propose a heuristic to guide
the elicitation of requirements for the service systems based on their metamodel.
Immonen et al. [13] identify the digital services, ecosystem members, infrastructure,
and capabilities as the core digital service ecosystem elements and propose a service
requirement engineering method to support the development of a digital service. Adali
et al. [2] proposed a method to identify platform requirements from value propositions
by extending the VP-BSIM method such that requirements are generated the form of
UML use cases. To our best knowledge, none of these proposals guides the assessment
of deployed platforms based on the requirements derived from the desired value co-
creation, which is manifest in the actors’ value propositions. The present study
addresses this gap.
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3 Research Design

To perform our research, we adopted the design science research (DSR) paradigm [9]
and followed the guidelines and process proposed by Peffers et al. [10]. Accordingly,
this research is problem-initiated and involves the following DSR activities:

Problem identification and motivation: We provide our research motivation and
problem in the introduction section of this paper.

Identification of solution objectives: In line with our research aim, we identify three
objectives for our method: the method should support the elicitation of requirements of
a digital platform based on the desired value co-creation (DO1), the method should
support the assessment of a deployed digital platform on the elicited requirements
(DO2), and the method should be satisfactory regarding the three criteria of the
Technology Acceptance Model [14] namely, usefulness, ease of use, and the use
intention of the method’s target users(DO3).

Design and development: We followed a Situational Method Engineering (SME)
approach [15] and applied the extension-based strategy to design and develop our
method. Accordingly, the base method, the VP-BSIM, guides the transformation of a
set of value propositions into modular, standardized, and contextualized actor resource
reconfigurations by repurposing the business services paradigm in the context of
service systems engineering [16]. The business services that the VP-BSIM generates
describe the functionality of the overall service system; however, not in the form and
detail of system requirements (i.e., platform requirements). Therefore, we extended the
VP-BSIM with method chunks selected from Dubois et al. [17] to guide the translation
of business services into platform requirements and to assess a deployed platform
according to the requirements afterwards. To assess the identified platform goals (i.e.
platform requirements) (design objective DO2) we adopted the assessment procedure
proposed by Horkoff & Yu ([18] that allows the qualitative and interactive evaluation
of requirements represented in goal models.

Demonstration, Evaluation and Communication: A design artefact should be
demonstrated and evaluated according to selected evaluation criteria [9], [10]. The
method was demonstrated through its application for a real digital healthcare data
exchange platform business case. Subsequently, the method was evaluated in a focus
group with practitioners using the guidelines proposed by Tremblay et al. [19] and
according to the evaluation criteria set by DO3. The present paper communicates our
DSR research as the last research activity of a complete DSR cycle.

4 Method Description and Demonstration

In this section, we describe the Extended VP-BSIM platform assessment method (Fig.
1) and demonstrate it in a business case. In Section 4.1, we briefly introduce the
business case. In Section 4.2, we present the method steps and illustrate how we applied
these steps to the business case.
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Fig. 1. The Steps of the Extended VP-BSIM (with the original and extended steps)

4.1 Business Case: Digital platform for the sharing of digital health data

The Dutch government aims to integrate the citizens into health data exchange. They
enacted a new law stating that citizens have the right to freely access and control their
health records and are entitled to an electronic copy. To collect all citizen health records
and provide them with efficient and integrated mechanisms for health data access and
control, the concept of “personal healthcare environment” (PGO in Dutch) platform
was developed. We demonstrate our method in the PGO platform developed by a Dutch
platform development company. We chose this business case as the company was
already in need of assessing and improving the PGO platform according to the
expectations of its stakeholders (i.e., platform actors). In the demonstration, the paper’s
authors applied the method in consultation with employees from the company and other
stakeholders, including the citizen users. During the demonstration, we focused on the
“Control of own health data”, which was identified as the core service system value
proposition by the platform development company.



Assessing Digital Platform Requirements from Value Co-Creation Perspective 643

4.2 The Assessment Method Steps and Demonstration

The first three steps of our method comprise the original VP-BSIM steps, and Steps 4
and 5 represent the extension steps. In the following, we only the summarise the VP-
BSIM method steps. For a detailed description of these steps, we refer the reader to the
original VP-BSIM paper [16].

Step 1- Elicit Goals that Actors pursue in the service system to Co-create Value: The
first step of the Extended VP-BSIM constitutes a value proposition-driven analysis to
ensure that the business services to be identified enable the co-creation of value outlined
by the system service value propositions. This step comprises two sub-steps: In the first
sub-step, the service system value proposition is structured by defining the actors’ value
contributions/propositions, co-production activities, and costs and benefits in the
service system. For this, the service-dominant business model radar (SDBM/R) is
employed [20]. In the second sub-step, each actor’s value proposition and co-
production activities are decomposed into strategic and intentional dependencies using
Strategic Dependency (SD) and Strategic Rationale (SR) models from the i* framework
[11]. An SD model provides an intentional description of a process (i.e., value co-
creation) in terms of a network of dependency relationships among actors. SR models
describe the intentional relationships internal to actors, such as means-ends

relationships. As such, the outputs of this step are SD and SR Models that define the

strategic and intentional relationships between the actors of the service system.
Application of Step 1: The service system value proposition “Control of own health

data” was transformed into an SDBM/R blueprint (Fig. 2). Next, SD and SR diagrams

were created based on the service system proposition and the individual actors’ value
propositions (Fig. 3 and Fig. 4).
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Fig. 2. SDBM/R for the PGO platform under assessment.
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Fig. 3 Strategic Dependency model for the PGO platform under assessment.

Step 2- Identify the Business Capabilities that Enable the Service System to Make
the Value Proposition: The second step of the Extended VP-BSIM focuses on
identifying the business capabilities actors need to apply and integrate within their
service system to co-create value. This step uses Capability-Business Service Domain
Mapping technique [21] to identify the business capabilities that fulfil the intentional
and strategic interdependencies defined in Step 1. To identify the business capabilities,
first, service domains — collections of tasks called service operations under an actor’s
control—are defined. Then, each service operation under a service domain is matched
with a business capability that facilitates the service operation in question. The output
of this step is a set of business capabilities that enable the actors in the service system
to co-create value as outlined by a value proposition. The output of this step is a service
domain-business capability matrix provided at (tinyurl.com/2pt62vuf).

Application of Step 2: First, the service domains and service operations were
identified by analyzing SR and SD diagrams. The process architecture of the PGO
company was also analyzed for their verification. Next, the relevant business
capabilities of the PGO platform stakeholders were defined and matched to the service
operations. This step application resulted in the service domain - business capability
matrix in Fig. 5.
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Fig. 4 Strategic Rationale diagram for the PGO platform under assessment.

Step 3-Define Modular Business Services Composed of the Business Capabilities:
The third and final step of VP-BSIM focuses on defining modular business services
that describe the functionality of the service system. Furthermore, it formalizes each
identified service with a description. This step uses Service Analysis with Feature
Binding Technique [22] to compose the business capabilities identified in Step 2 into
modular business services. The composition of the business capabilities into business
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services is guided by the three design properties such that business services are
stateless, self-contained, and represent a domain-specific service. The business services
are specified using a template provided at (tinyurl.com/2pt62vuf). It should be noted
while the scope of the method in Steps 1 and 2 is the whole service system, in Step 3
the scope changes to a single actor (i.e., the actor utilizing the extended VP-BSIM to
identify its business services), and this step should be repeated for every actor.

Application of Step 3: In the demonstration, we applied this step for the actor PGO
developer company. In Step 2, Data retrieval, Data transformation, Data viewing, and
Data sharing were identified as the PGO developer’s business capabilities. The
capabilities were evaluated on the three criteria for modularity, i.e., whether they rely
on features or information that reside in another business service and represent a
domain-specific service. After this evaluation, Data viewing and Data sharing were
identified as modular business services, whereas Data transformation and Data retrieval
were merged into one modular business service Data Preparation (Fig. 5). The business
service descriptions can be found at (tinyurl.com/2pt62vuf).
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Fig. 5 Service domain - business capability matrix for PGO business case.

Step 4: Elicit Requirements Per Business Service: The goal of this step is to elicit
the requirements of the digital platform per business service in the form of a goal tree.
For this, the elicitation technique proposed by Dubois et al. [17] is adapted. The goal
tree for each business service is created using the template and the procedure in Fig. 6.
The input of this step is the modular business services determined in Step 3.

For the modelling of the goal tree, the goal and task concepts from the i* framework
are used [11]. The top-level goal in the goal tree is the business service split into
purposes and the subsequent actions. The left branch describes the functional
requirements related to the purpose of business service execution. This purpose is
broken down into actions, modelled as tasks. The second step is to create the right
branch of the goal tree. For this branch, the non-functional requirements are elicited.
The starting point for this branch is the management of the business service. The
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outcomes associated with this purpose are aligned with the quality dependencies as
given in the SR model from Step 1. These outcomes in turn, are decomposed into
actions. The output of this step is a goal model for each business service.

Application of Step 4: The PGO platform requirements per business service were
identified by creating a goal tree for all three PGO-developed business services. The
goal tree of the business service “Data preparation” is given in Fig. 7. Step-4 was
developed to meet the first solution objective (DO1). Using the VP-BSIM outputs as
inputs to this step ensured the desired value co-creation was considered throughout the
process. Actions at the bottom of the goal tree can be traced back to the business
services they support, and subsequently, the business services can be traced back to the
desired co-created value. Therefore, traceability to the overall co-created value is
established for every action. The template of the goal tree gave appropriate handles to
elicit the requirements effectively. Moreover, eliciting the requirements per business
service scoped the task of defining the requirements for a digital platform.

Business Service
( Execute business )
BS is Managed
service

Quality Quality
Functional Dependency 1 Dependency 2
requirement

Non-Functional
requirement

Non-Functional
requirement

(
U}

1.1 Set business service unit as top-level goal.

1.2 Capture functional requirements.
1.2.1 Set execution of business service as first (functional) purpose.
1.2.2 Split the first purpose into actions.

1.3 Elicit non-functional requirements
1.3.1 Set the management of the business service as (non-functional) first purpose.
1.3.2 Split the first purpose into quality dependencies, modelled as outcomes.
1.3.3 Decompose outcomes into actions.

Fig. 6 Goal tree template adapted from [17].

Step 5: Assess Requirements with Current Digital Platform Based on Goal
Achievement: The goal of the fifth and last step is to assess the extent of fulfilment of
the requirements by the deployed digital platform. For this, the qualitative and
interactive evaluation method for goal-oriented models by Horkoff & Yu [18] is
adapted. This step is executed as a workshop involving representatives of the actors of
the service system (i.e., platform actors). Accordingly, the platform requirements
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modelled in a goal tree per business service (Step 4) are labelled by assessing the level
of achievement of the goal by the current platform. The labels are provided in

Table 1. This step is to be iterated for each goal tree. First, the participants label the
tasks representing the requirements at the bottom of the goal tree. Next, the labels are
propagated through the links to their corresponding actions, outcomes, or purposes.
When one action, outcome, or purpose receives multiple labels (i.e., label bag), the rules
in

Table 1 are used to determine the final label. Some items may require further
assessment per the rules (i.e., human judgement).

Table 1. Assessment labels and the propagation rules adapted from [18]

Assessment Labels

Satisfied (Full)

Partially
satisfied

Conflict

Unknown

Partially denied

Denied (Full)

?

X

X

Rules for Label Propagation

\Input Resulting label
The label
1. There is only one incoming label. Example: Only
Example:
2. incoming labels are full and of the same polarity. The full label
[Example: { s } [Example:
3. All incoming labels are of the same polarity and a full label is The full label

Ipresent. | X
[Example:
[Example: { X,X and X }

4. Labels are not all full or not of the same polarity.
[Example: { >.< ) N }

With the completion of this step, all actions, outcomes, and purposes have a label
indicating the degree to which they are fulfilled. The output of the method’s final step
is a goal tree with labels indicating the assessment result of the goal tree.

Application of Step 5: In this final step, the deployed digital platform was assessed
with the newly elicited requirements represented in goal trees (provided at
(tinyurl.com/2pt62vuf). For this, a workshop was held with representatives from the
three most important PGO platform actors. All actions were discussed, assessed and
labelled one by one. Finally, the action labels in the model were propagated, resulting
in labels for the entire goal tree. The labels that needed a human judgment were
reassessed. During the discussions, the participants also discussed the possible
improvements to the platform, i.e., how the platform can fully satisfy the requirements
derived from this business service. Fig. 7 shows the final goal tree, in which the top-
level goal for the business service ‘Data Preparation’ was found to be partly satisfied
by the current platform implementation. This step was incorporated to meet the second
solution objective (DO2). Comparing the deployed digital framework with every action
in the goal tree side by side enables the assessment of how the digital framework
performs on every business service. The labels with their colours gave an efficient and
logical overview of the performance of a digital platform on a certain business service.

Human judgement
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5 Method Evaluation

In this section, we present the evaluation findings according to our third solution
objective (DO3). A focus group of four participants (Table 2) was organized to evaluate
the method, following the guidelines in [19]. The method was evaluated according to
the three criteria: usefulness, ease of use and the intention to use. The focus group was
moderated by the first author of this paper and guided by open-ended questions that
reflect the three evaluation criteria.

Table 2. Participants of the focus group.

Participant  Stakeholder Type Function

1 Citizen Intended platform user, the primary platform beneficiary

2 Healthcare provider IT consultant, responsible for implementing PGOs at
several mental health institutes in The Netherlands.

3 PGO developer Managing  director, actively involved in the
implementation of the Gezondheidsmeter

4 PGO developer Project manager, responsible for communication with

citizens using PGOs.

Usefulness: Overall, the participants considered the method effective in reaching the
goal of eliciting the requirements and assessing a deployed digital platform. The
participants agree that the method would be useful to arrive at a consensus when not all
stakeholders agree on certain decisions concerning a digital platform. A strength of the
method is the clear visualization of the goal tree. The participants deemed the template
of the goal tree easy to follow, meaning it gives appropriate handles to elicit the
requirements per category. Moreover, it was found successful in capturing problems
within the deployed digital platform. However, as the actors are not modelled in the
goal trees, the participants found it difficult to trace who was responsible for assessing
an action in Step 5.
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Perceived Ease of Use: All participants agreed that the method was easy to use and
understandable. Participant-3 stated: “It took me a minute to fully understand it, but
once I got the gist, it was very easy to use”’. They mentioned that the colours of the
labels gave a good overview of the overall assessment of the goal trees. Moreover, the
template of the goal tree was found easy to understand. The definition of the labels was
not always found completely clear. Participant-3 mentioned this as a weakness:
“Sometimes we used an orange conflict label when we could also use a green partially
satisfied label. The criteria for when to use what label was not completely clear to me. ”.
This issue was not considered a problem during the assessment, as the participants
discussed the decision, but afterwards, when sharing the results with other parties that
were not present at the assessment.

Intention to Use: Overall, the participants evaluated the method less positively with
respect to this criterion than the other two. The participants found the method more
suitable for the use of requirement engineers, who would use an elicitation and
assessment tool in their work. However, participant-2 acknowledged the added value
of the method by stating: “/ am charmed by the simplicity of the method. ”

Based on the evaluation findings, two directions were identified for the improvement
of the method: (1) Establishing traceability between requirements by visualizing actor
dependencies: The lack of visualization of the actor dependencies in the goal trees
resulting from Step-4 of the method was considered a limitation of the method. To
improve the method, further extensions that allow visual traceability could be
investigated, such as creating additional SD and SR diagrams or incorporating goal tree
actions into specification models such as UML activity diagrams [17]. However, when
considering this, the ease of use for users who are not experts in requirements
engineering should not be forgotten, and method complexity should be avoided. (2)
Improvement of assessment labelling: An evaluation finding was that some labels could
be used interchangeably and cause communication issues when not documented. An
additional documentation substep in Step 5.1 could improve the method on this aspect.

6 Conclusion and Future Work

In this paper, we proposed a method for the assessment of a digital platform based on
the requirements identified from the desired value co-creation to be enabled by the
platform. To develop the method, we adopted design science research and extended the
VP-BSIM method by applying situational method engineering. We demonstrated the
method by applying it for the assessment of a personal healthcare environment platform
and evaluated the method in a focus group study.

The scientific implication of our study is establishing links between high level value
co-creation concerns and low-level platform requirements by adopting a service system
engineering approach. Our method encompasses the entire process for the assessment
of a digital platform on the desired value co-creation. The practical implication of our
research is the methodological guidelines provided for the practice of the platform
development in which multi-actor design and value co-creation are central concerns.

Our research is subject to several limitations. In the evaluation, the focus group was
limited to four attendees of three actor types. Another limitation is that our evaluation
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was based on a single instantiation of the method. Applying the method to multiple and
different contexts and having more participants will provide more findings and
evidence concerning the validity and utility of our method. Additionally, the intention
to use could be evaluated more precisely when more requirements engineers are
involved in the focus groups.

Future research would ideally investigate the improvement directions as stated
above. Additionally, the method is intended for the assessment of a deployed digital
platform. However, the method might also prove to be useful when a platform is yet to
be designed, for example, in greenfield development, when one starts a business from
scratch. The method might assist business developers in creating a platform that adheres
to the intended value co-creation and involves all stakeholders in the development
process. The method can also be applied to “from the scratch” platform development
projects to evaluate if the method is indeed useful for these situations. Finally, future
research can investigate incorporating the aspects of participatory and human-centred
design methods[23] into the method for the enhancement of collaborative decision
making.
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