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Abstract. Strategic sourcing recognizes that procurement should support a firm’s effort to achieve its
long-term objectives. In particular, procurement needs to be a cross-functional end-to-end process inside
the organization that is oriented towards value creation within the company and between the company and its
partners in the value chain. The main challenge to the implementation of value-driven strategic sourcing is the
lack of instruments that are characterized by analytical rigor and robustness in the identification of strategic
sourcing options to achieve strategic goals. Therefore, this research aims to develop a domain-specific
modeling technique founded on the Service-Dominant Logic which focuses on the systemic exploration of
sourcing alternatives and emphasizes the delivery of value to achieve desired outcomes. This paper reports
on a first cycle of Design Science Research which includes the demonstration and the evaluation of the
value and utility of the modeling artefacts by means of a case study about IT outsourcing in the healthcare
industry.
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1 Introduction

Strategic sourcing recognizes that procurement is
not a mere cost function, but that it should sup-
port the long-term objectives of a company. In
this respect, organizations expect from their Chief
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Procurement Officer to develop both long-term
and short-term procurement plans. Therefore,
strategic sourcing should employ value-driven
management approaches which are able to repre-
sent and analyze strategic options and alternatives
that enable an organization to achieve its strate-
gic objectives (David 2011). More specifically,
the organization has to understand that a cross-
functional end-to-end process should be imple-
mented which goes beyond tactical cost savings
and focuses on the ‘value for money’ of those
assets that are critical for the value chain of the
organization to manage the flow of value within
the company and between the company and its
suppliers and customers (Cox and Ireland 2015).
A value chain connects the supply and demand
bases of an organization. In this context, the sup-
ply base includes all processes that are necessary
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to fulfill the organizational demand by focusing on
an efficient supply (i. e., determining what the sup-
pliers propose as value). In contrast, the demand
base comprises all the processes that are needed to
create demand by identifying what the customer
perceives as value (Jiittner et al. 2007). A thorough
understanding of the entire value chain is needed
to sustain the strategic goals of an organization.

Although value-driven strategic sourcing is
fairly well recognized, managers are still chal-
lenged by many barriers to its implementation (Ko-
cabasoglu and Suresh 2006). The main challenge
is the lack of practical instruments to implement
value-driven strategic sourcing. In particular, cur-
rently available instruments lack analytical rigor
and robustness in the identification of strategic
sourcing options to achieve strategic goals (Cox
and Ireland 2015).

This problem can be tackled by the design of
a conceptual modeling technique that allows a
systematic analysis of strategic sourcing alterna-
tives and an evaluation of these alternatives by
using value-driven metrics. Such a modeling
technique contributes to the implementation of
value-driven strategic sourcing in different ways.
First, conceptual models support the identification,
formalization, and visualization of the relevant
value-driven management concepts. Furthermore,
the development of conceptual models can sup-
port the design of techniques for generating and
assessing strategic sourcing alternatives. Finally,
conceptual models provide the basis for devel-
oping computer-aided design tools which assist
in automating the process of designing strategic
sourcing alternatives (Osterwalder and Pigneur
2013). A conceptual modeling technique consists
of two components: (i) a modeling language, and
(ii) a modeling procedure. While the modeling
language provides the constructs that can be part
of a model, the modeling procedure describes
the steps that are needed to construct a model
(Karagiannis and Kiihn 2002).

More specifically, we have opted to design a
domain-specific modeling technique. In compari-
son with the use of general-purpose modeling tech-
niques, a domain-specific modeling technique is

particular useful for offering a rigorous and robust
approach for value-driven strategic sourcing be-
cause it improves the productivity of modeling as
technical terms not have to be reconstructed by the
end-user (Frank 2013). Furthermore, a domain-
specific modeling technique also preserves the
quality of models as their integrity is ensured by
preventing the construction of non-sensical models
(Frank 2013). The specific choice of developing
a new modeling technique implies that end-users
are required to work with a new modeling tech-
nique which could be potentially harmful for the
adoption of the technique in practice. However,
the main rationale for designing a new technique
instead of implementing value-driven strategic
sourcing by means of an existing Enterprise Mod-
eling (EM) language, e. g., ArchiMate (The Open
Group 2016) or MEMO (Frank 2014), is that the
theoretical foundation of the language’s underlying
conceptualization which we found most suitable
for describing value-driven strategic sourcing, has
not been previously used as theory for develop-
ing EM languages. As the prospective users of
the modeling technique are managerial decision
makers (e. g., chief procurement officers, chief
strategic officers and strategic sourcing managers),
our modeling technique should provide an ab-
straction and representation of the aspects that
are relevant for value-driven strategic sourcing
(Frank 2013). To allow model-based exploration
and analysis of strategic sourcing options, the in-
tended modeling technique should operationalize
a theoretically-founded conceptualization of the
enterprise that is in line with the value-driven
modeling paradigm. To avoid possible inconsis-
tencies between the underlying conceptualization
and the abstract syntax and semantics of existing
EM languages, we have opted to create a new
domain-specific modeling language. Whereas
constructs of our new domain-specific language
can also be found in other EM languages, their
particular combination might be unique and their
semantics related to value co-creation might not
be consistent with that of existing EM languages.
As integration in an existing EM language is cer-
tainly preferred for organizations that use such
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language, we suggest this topic as future research
and outside the scope of the current paper.

Therefore, this paper focuses on realizing the
research objective of designing a new domain-
specific modeling technique which (i) provides
an analytically rigorous modeling approach for
strategic sourcing, and (ii) allows the model user
to focus on the systemic exploration of strategic
sourcing alternatives to achieve strategic goals.

In previous research (Rafati and Poels 2016),
we found that the Service-Dominant (S-D) Logic
(Lusch and Vargo 2006) allows for a theoretical
description of enterprises that is in line with value-
driven management thinking and we subsequently
designed a conceptualization of the enterprise by
mapping the S-D Logic concepts onto concepts
relevant to strategic sourcing that we derived from
three related Strategic Management theories: The
Resource-Based View Theory (Barney 1991), the
Relational View Theory (Dyer and Singh 1998),
and the Dynamic Capability Theory (Helfat et
al. 2007). This mapping led to the identifica-
tion of the conceptual principles that underlie
value-driven strategic sourcing: (i) An orientation
towards modeling the organization’s capabilities
to (re)configure resources (e. g., assets and com-
petencies) to deliver value and achieve strategic
goals (Rafati and Poels 2014a,b, 2015, 2016); (ii)
Providing a stable and overarching view on strate-
gic sourcing for fostering dialogue amongst man-
agerial decision makers (e. g., chief procurement
officer, chief strategic officer and strategic sourc-
ing manager) about strategic sourcing (Peeters
2016); (iii) Considering capability sourcing as a
strategic process for organizing and fine-tuning
the firm’s value chain to ensure competitive ad-
vantage or survivability (Bain & Company 2018;
Loftin et al. 2010).

The contribution of this paper is the introduc-
tion of the C.A.R.S. (i.e., capability — actor —
resource — service) modeling technique as an
analytically rigorous modeling technique to imple-
ment value-driven strategic sourcing. More specif-
ically, we focus on the design of the C.A.R.S.
modeling technique by the development of a mod-
eling language (see Sect. 4.1) (i. e., a meta-model,

semantic definitions, and a notation) and a mod-
eling procedure (see Sect. 4.2), based on the con-
ceptualization provided by the S-D logic. As we
aim to contribute new knowledge on how to ex-
plore in an analytical rigorous and systemic way
strategic sourcing alternatives according to the
value-driven management paradigm, our research
methodology was Design Science Research (DSR)
(Hevner et al. 2004). This new knowledge was
acquired through the building and evaluation of
the C.A.R.S. artefacts (i. e., modeling language
and modeling procedure). For the demonstration
of C.A.R.S. modeling and the evaluation of the
value and utility of the artefacts, a case study was
employed which involved IT outsourcing in the
healthcare industry.

The remainder of this paper is structured as
follows. Section 2 describes our previous work
which provides a theory-based conceptual foun-
dation for the design of the envisioned modeling
technique. The DSR methodology we employed
for building and evaluating our research artifact
is explained in Sect. 3. The C.A.R.S. modeling
technique resulting from the design research is
presented in Sect. 4, while Sect. 5 presents the
case study of IT outsourcing in the healthcare
industry as a proof-of-concept demonstration and
evaluation of how our approach helped exploring
strategic sourcing alternatives. Section 6 positions
the C.A.R.S. modeling technique in different dis-
ciplines by comparing it with related conceptual
modeling techniques. Finally, Sect. 7 summa-
rizes the conclusions of this paper and outlines
opportunities for future research.

2 Previous Work

2.1 C.A.R.S. Conceptual Basis

To help implementing the new paradigm of value-
driven management in sourcing, we previously
designed the C.A.R.S. conceptualization (Rafati
and Poels 2016) (see Fig. 1) using the S-D Logic
(Lusch and Vargo 2006) as its theoretical foun-
dation. The S-D Logic is especially suited as a
foundation for conceptualizing value-driven strate-
gic sourcing as it views a company as a service
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system which is a dynamic value co-creating con-
figuration of resources that is connected internally
and externally to other service systems by value
propositions through service exchanges (Vargo
and Akaka 2009). Moreover, the S-D Logic pro-
vides a framework for thinking more clearly about
the service system and how it competes (Lusch
et al. 2007) and survives (Vargo et al. 2008) in
its environment. The S-D Logic defines a service
which is the fundamental basis of value creation,
as the application of operant resources for the
benefit of another party (Vargo and Akaka 2009).
While the traditional view on sourcing was a more
‘goods-dominant” worldview of suppliers and buy-
ers as senders and receivers of goods (hence the
procurement’s focus is on realizing cost savings),
the value-driven view on strategic sourcing bet-
ter matches the value co-creation interpretation
of provider-customer relationships as in the S-D
Logic (Eltantawy et al. 2014).

The C.A.R.S. conceptualization interprets the
S-D Logic by applying it to the context of strategic
sourcing (Rafati and Poels 2016). Consequently,
the core C.A.R.S. concepts (i.e., capability,
actor, resource (asset and competency) and
service) are a direct mapping from their cor-
responding S-D Logic concepts (i.e., service
system, actor, resource (operand resource and
operant resource) and service). In construct-
ing the C.A.R.S. conceptualization, we chose to
retain some specific strategic sourcing terminol-
ogy instead of employing more general S-D Logic
concepts. The different C.A.R.S. concepts are
defined as follows (Rafati and Poels 2016):

Capability. A capability describes what an
actor can do to ensure organizational competi-
tiveness and survivability. More specifically, a
capability is the capacity and ability of an actor
to create value through service exchanges. In
this context, a capability can be considered as
the result of a specific configuration of resources
which need to be sourced. Asthe capabilityofan
actor represents a potential long-term effect on the
achievement of strategic objectives,value-driven
Key Performance Indicators (KPIs) can be de-
fined based on the capabilities of actors in the

demand and supply side of the value chain. These
KPIs are related to functional abilities like the
organizational, managerial, and technical ability
to measure long-term effects in achieving strategic
goals such as establishing long-term partnerships
or developing a sustainable competitive advantage
(Ellram 1990). For example, the documentation
and self-audit capability, the quality management
capability and the design and development ca-
pability of the supplier can be used as soft or
difficult-to-quantify criteria (i. e., value-driven
KPIs), particularly in the context of strategic buyer-
supplier partnerships (Narasimhan et al. 2001;
Sarkis and Talluri 2002).

Actor. An actor is seen as a resource
integrator that provides services, proposes
value, creates value and captures value (Vargo
and Lusch 2011b; Wieland et al. 2012). This
actor notion is used to describe the role of the
focal firm, its suppliers and its customers in a
value network. Within this network, the follow-
ing sourcing relationships are common: suppliers
offer value propositions to the focal firm, the fo-
cal firm (as a buyer) is served by suppliers, the
focal firm (as a provider) serves the customers,
customers perceive and use value, and the focal
firm captures value from both the demand and
supply sides. These relationships imply that all
actors are co-creators of value.

Resource. The resource base describes what
an actor has which can be configured to provide
capabilities and to support the creation of value
(Vargo and Akaka 2009). As such, the resource
base includes tangible and static resources (e. g.,
goods), as well as intangible and dynamic re-
sources (e. g., competencies and skills). In Fig. 1,
we distinguish between assets (i.e., operand
resources in S-D Logic) and competencies (i.e.,
operant resources in S-D Logic).

Service. A service is the application of
resources by an actor (Vargo and Akaka 2009).
Services can be exchanged with other actors
to co-create value and to ensure organizational
competitiveness (Lusch et al. 2007) and surviv-
ability (Vargo et al. 2008). We use this notion in
C.A.R.S. to capture the performance of actors
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Figure 1: C.A.R.S. conceptualization

in achieving sourcing objectives (i.e., bottom-
line results). Therefore, we define cost-saving
KPIs for strategic sourcing which are based on the
performance of an actor in service exchanges.
Cost-saving KPIs are quantifiable performance
metrics to measure short-term effects in achieving
strategic goals. Examples of these metrics are
the cost of a service, the quality of a service, the
delivery time of a service, etc. (Ellram 1990).
The C.A.R.S. conceptual basis is summarized
by four viewpoints that are associated with its main
constructs (i.e., capability, actor, resource,
and service).
ventions for the construction and the use of the
different sourcing views which represent a system
from the perspective of one or more decision-
makers to address specific concerns (IEEE 2000).
An overview of the C.A.R.S. viewpoints, their

These viewpoints specify con-

focus and supported sourcing decisions is given
in Tab. 1.

2.2 Preliminary Modeling Procedure

The current techniques for strategic sourcing (e. g.,
the Purchasing Category Portfolio (Kraljic 1983),
the Power Portfolio Model (Cox 2001), the Pur-
chasing Chessboard Approach (Schuh et al. 2009),
etc.) strongly focus on cost savings through per-
forming spend analyses, supply market analyses
and positioning techniques. These techniques
have been criticized as sourcing is considered as
a tactical process rather than having a strategic
importance to the organization (Cox 2014; Cox
and Ireland 2015). Furthermore, the techniques
do not consider the variables that are required to
assess and evaluate the complexity of the supply
market, the value of purchasing categories, the
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Table 1: Summary of C.A.R.S.

viewpoints

C.AR.S.
viewpoints

Focus

Sourcing decision

Capability-based
Viewpoint

Resource-based

Viewpoint

Actor-based
Viewpoint

Service-based
Viewpoint

focuses on the abilities and capacities of the
focal firm, its suppliers, and its customers to
internally and externally configure the firm’s
resources and competencies with the aim of
achieving a competitive advantage and surviv-
ing in a rapidly changing environment
focuses on the firm-specific strengths (i.e.,
superior resources and core competencies)
that are capable of creating value and allow a
firm to gain a competitive advantage

focuses on the firm’s interactions with sup-
pliers and internal and external customers to
achieve short-term or long-term partnerships

focuses on the firm’s competitiveness and
survivability that is determined by the partici-
pation of its network members (e. g., buyers,
suppliers, customers) to co-create value

choosing the right sourcing alternatives (e. g.,
outsourcing, insourcing, or co-sourcing)

integrating superior resources and turning
them into a specific benefit

(a) selecting the right suppliers and evaluating
their strategic and performance dimensions
for short-term and long-term partnerships;
(b) finding new customers to increase the
value-creating potential

(a) determining how much money is spent at
different suppliers, (b) determining how much
value is perceived or captured by customers

power of suppliers against buyers, and the suitabil-
ity of strategic sourcing alternatives (Cox 2014;
Cox and Ireland 2015).

To solve this issue, we proposed a prelimi-
nary modeling procedure based on the C.A.R.S.
conceptualization for the systemic exploration of
strategic sourcing alternatives (Rafati and Poels
2016). This procedure consists of three steps: (i)
Determine the organization’s capability position-
ing to find opportunities for cost savings and value
creation; (ii) Determine its buyer-supplier depen-
dency positioning for setting relationship strate-
gies in the supply market; (iii) Identify sourcing
strategies towards classifying capability sourcing
and setting sourcing strategies.

In this paper, the preliminary modeling proce-
dure is further extended and refined by connecting
it to the developed meta-model of the C.A.R.S.
modeling language.

3 Research Methodology

In terms of DSR artefacts (Hevner et al. 2004),
the C.A.R.S. meta-model and its semantic def-

inition can be considered as a model, where the
constructs are defined by the earlier developed
C.A.R.S. conceptualization (see Sect. 2.1). The
C.A.R.S. modeling procedure is a method and the
C.A.R.S. models obtained through application
of the modeling technique in the case study are
instantiations. In performing our research, we
followed the DSR methodology process (Peffers
et al. 2007) (Fig. 2).

3.1 Problem Identification and Motivation

The research problem about the lack of analyti-
cally rigorous instruments to help implementing
value-driven strategic sourcing is discussed in
the introduction (see Sect. 1). Such instruments
should help strategic sourcing managers to system-
atically explore and evaluate strategic sourcing
alternatives.

3.2 Definition of Solution Objectives

As asolution to the identified problem, we propose
the design of a new conceptual modeling technique
for strategic sourcing. Based on the three earlier
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Figure 2: DSR Methodology process (Peffers et al. 2007)

identified principles (see Sect. 1), we define four
requirements for such a modeling technique.

Req. 1: The approach must focus on strategic
sourcing and the procurement process.

An explicit focus on procurement and strate-
gic sourcing is needed to support the creation
of sourcing models, diagrams and views such
as the Strategic Canvas (Kim and Mauborgne
2002), the 5-forces model (Porter 1979), the Spend
Cube (Bartels et al. 2008), the Core Competencies
Model (Campbell and Luchs 1997; Drejer 2002),
the Sourcing Canvas (Loftin et al. 2010), Value
Chain Models (Porter 2011), Cost Models (e. g.,
total cost of ownership), Purchasing Models (Cox
2001; Kraljic 1983), etc. These models can help
the decision-making of stakeholders at the strate-
gic level such as the chief procurement officer, the
chief strategic officer, the strategic sourcing man-
ager, the procurement manager, the purchasing
manager, the category manager, and the supply
chain manager.

Req. 2: The approach must enable companies
to support procurement data management and
analytics competencies for fact-based decision-
making.

Strategic sourcing has become a critical area of
strategic management that is focused on decision-
making regarding an organization’s procurement
activities such as spend analysis, capability sourc-
ing, supplier selection and evaluation. However,
many companies face challenges in obtaining
the benefits associated with effective strategic
sourcing. In this respect, managing the right pro-
curement data for fact-based strategic sourcing
decision-making is a core organizational chal-
lenge (Berger 2014; Butner 2009; Dhawan et al.
2011; Finch et al. 2014; IBM 2013; LaValle et al.
2010). Therefore, we need an approach that en-
ables the centralization of procurement data and
the systemic exploration of sourcing alternatives
to support procurement data management and
analytics competencies (Rafati and Poels 2015).

Req. 3: The approach must provide a rigorous
analysis considering both cost-saving KPIs and
value-driven KPIs in strategic sourcing.

Cox (2014) introduces the need for a paradigm
shift from a tactical to a strategic way of thinking
about sourcing by focusing on value-driven targets.
According to this strategic sourcing paradigm,
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there is need for a modeling approach to systemi-
cally explore sourcing alternatives by considering
both cost-saving KPIs (e. g., total cost of own-
ership, switching cost, searching cost, etc.) and
value-driven KPIs (e.g., organizational ability,
technical ability, managerial ability, etc.) (Rafati
and Poels 2016).

Req. 4: The approach must model both perfor-
mance-related and functional dimensions of value
chain actors to achieve long-term and short-term
sourcing objectives.

According to Talluri and Narasimhan (2004),
sourcing decisions are not just operational deci-
sions about the supplier and buyer’s performance
in a short-term relationship, but also strategic deci-
sions about the supplier and buyer’s capabilities for
developing long-term relationships. Therefore, an
approach is needed for modeling the performance
and functional (i.e., strategy-related) ability of
actors (e. g., buyer, supplier, and focal firm) with
respect to achieving sourcing objectives. The
performance-related dimension of an actor (e. g.,
with respect to cost, quality, or delivery) represents
short-term effects on the achievement of sourcing
objectives. In contrast to this, the functional ability
(e. g., technical capability, managerial capability,
organizational capability) of an actor represents
potential long-term effects on these objectives.

3.3 Design & Development

Section 2 presented the C.A.R.S. conceptualiza-
tion for strategic sourcing which was founded on
the S-D Logic as main theoretical basis. The
design of the C.A.R.S. modeling technique starts
from this conceptualization. This design (see
Sect. 4) includes the specification of a meta-model
that defines the language constructs and their rela-
tionships. For formulating the intended semantics
of these meta-model elements, we use SBVR (i.e.,
Semantics of Business Vocabulary and Business
Rules). Using SBVR, the C.A.R.S. constructs
are characterized as Object Types and Roles. In
this respect, an Object Type is a noun concept
that classifies things on the basis of their common
properties, while a Role is defined as a noun con-
cept that corresponds to things based on playing a

part, assuming a function or being used in some
situation (OMG 2015a). The C.A.R.S. relation-
ships between constructs are considered as Fact
Types which are concepts that have the meaning
of a verb phrase that involve one or more noun
concepts (OMG 2015a). Besides the meta-model
and its semantics, a concrete syntax is proposed
for the core concepts. In Sect. 4.2, the C.A.R.S.
modeling technique is further completed by the
specification of a supporting modeling procedure
which also includes guidance on the use of specific
modeling viewpoints that can be constructed as
instantiations of the C.A.R.S. modeling language.

3.4 Demonstration

We used a case study in the healthcare domain
to demonstrate the use of our modeling approach
for conceptualizing, designing, exploring, and
analyzing strategic sourcing alternatives regarding
IT outsourcing (see Sect. 5.1).

3.5 Evaluation

The goal of this phase is to observe and measure
how well the proposed modeling technique sup-
ports the implementation of value-driven strate-
gic sourcing. We reflect upon the case study
demonstration to evaluate the four solution re-
quirements that were defined in the current section
(see Sect. 5.2).

3.6 Communication

The results of the first two steps of the DSR process
(i. e., problem and solution analysis) were dissem-
inated in peer-reviewed conference publications
within domains such as System Thinking (Rafati
and Poels 2013), Service Science (Rafati and Poels
2016) and Strategic Management (Rafati and Poels
2015). The current paper presents the design &
development, demonstration, and evaluation of
the C.A.R.S. modeling technique.

4 C.A.R.S. Modeling Technique
4.1 Modeling Language

Meta-model. Section 4.1 introduces the meta-
model of the C.A.R.S. modeling technique (see
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Fig. 3) which is compliant with the MOF (i.e.,
Meta Object Facility) specification (OMG 2016).
This meta-model identifies the key concepts (i.e.,
capability, actor, resource, and service) and
their interrelationships of the C.A.R.S. conceptu-
alization. Value-driven KPIs and cost-driven
KPIs are included as respectively strategic metrics
and performance metrics. The meta-model also
includes a number of classifications of the key
C.A.R.S. concepts.

The meta-model further shows how services
aim at delivering value and that this value is
intended to result in desired outcomes. Ac-
cording to the meta-model, competitiveness
and survivability are defined as two distinct
desired outcomes of value creation through two
functions, surviving and competition. While sur-
viving is a function of how the firm exchanges its
services to survive and thrive in its surrounding
environment (Vargo et al. 2008), competition is a
function of how one firm exchanges its services
to meet the needs of the customer relative to
how another firm exchanges its services (Lusch
et al. 2007). Possible competitiveness out-
comes are obtaining a sustainable competitive
advantage, a temporary competitive advan-
tage, competitive parity, etc. (Hill and Jones
1991). To achieve these desired outcomes, a
company possesses a set of capabilities which
refer to the capacity and ability of an actor to inter-
nally and externally (re)configure resources
(i.e., assets and competencies) which can
be classified in either a core or a non-core
category. Core capabilities are required to
achieve competitiveness or survivability. Be-
sides this, non-core capabilities support the
firm’s core capabilities to achieve desired
outcomes. Moreover, capabilities are able to
deliver value through service exchanges in
both the supply and the demand market which can
be measured by strategic indicators (i.e., us-
ing value-driven KPIs). Service provisioning
is the fundamental basis of value delivery by
the application of resources for the benefit of
another party (i. e., who requested the service)
(Vargo and Akaka 2009). Resources can be

classified as valuable, rare, inimitable, and
non-substitutable as in the Resource-Based
View of the firm (Barney 1991, 2002). The
actual result of a service exchange can be
measured through performance metrics (i.e.,
using cost-driven KPIs). Actors are engaged in
these service exchanges as value co-creator
and can play different roles as supplier, buyer,
provider, customer or competitor. An actor
can propose, perceive and capture the value
to and from the market. Therefore, after
value proposition, value creation and value
capture functions, the value can be interpreted as
the proposed value, the perceived value or the
captured value in the market. Note that when dif-
ferent constellations of actors co-create value
that is perceived as equal by customers, the value
created by each of these constellations is a different
instance of the value concept.

Semantics. The semantics of the meta-model
is formalized by means of SBVR in Tab. 2 and
Tab. 3. To increase the understanding for the
reader, clarifying examples are provided which
are inspired by our case study in the healthcare
domain (Sect. 5).

The meta-model relationships (i. e., verb con-
cepts) are formalized by SBVR in the Fact Table
of Tab. 4.

Notation For instantiating the meta-model, a
concrete syntax is needed. In Tab. 5, we present
the notation that we used when instantiating the
meta-model for the case study (see Sect. 5).

4.2 Extended Modeling Procedure

The C.A.R.S. modeling procedure which extends
the preliminary modeling procedure presented in
Sect. 2.2, now includes five different modeling
steps (see Fig. 4): (i) Conduct a demand analysis
(new); (ii) Conduct a supply analysis (new); (iii)
Determine the capability positioning; (iv) Deter-
mine the dependency positioning; (v) Identify
capability sourcing options.

Furthermore, an accompanying meta-model in-
stantiation is proposed for each of these modeling
steps which is a further refinement of the prelimi-
nary modeling procedure presented before. The
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Table 2: C.A.R.S. concepts

Noun concept

Definition

Resource

(object type)
Competency
(object type)

Asset
(object type)

Valuable
(role)
Rare resource (role)

resource

Inimitable resource
(role)
Non-substitutable re-
source (role)
Capability

(object type)

Core capability (role)

Non-core
capability (role)

Desired outcome

(object type)

Survivability (role)

Competitiveness
(role)

Sustainable competi-
tive advantage (role)

Temporary competi-
tive advantage (role)

Competitive
(role)
Service
(object type)

parity

An asset or competency that an actor has or can call upon (Barney 1991, 2002).
Examples: skills, software and devices

An active resource that acts upon other resource(s) to create value (Lusch et al. 2007;
Poels 2010; Vargo and Akaka 2009).

Examples: skills, systems

A passive resource that must be acted on to become a valuable resource (Lusch et al. 2007;
Poels 2010; Vargo and Akaka 2009).

Examples: standards, technologies

A resource that is capable of creating value (Barney 1991, 2002).

Example: healthcare information systems

A valuable resource that is possessed uniquely by one actor or by only a few others (Barney
1991, 2002).

Example: business intelligence tools

A valuable resource that competitors find difficult to imitate or obtain (Barney 1991, 2002).

Example: specialized health standard

A valuable resource that does not have a strategic equivalent (Barney 1991, 2002).
Example: integrated health system

The capacity and ability of an actor to internally and externally (re)configure resources
which is able to deliver value through service exchanges and which is needed to achieve a
desired outcome (Helfat et al. 2007).

Examples: healthcare core management, healthcare information management, hospital
infrastructure management, hospital business management

A capability that is required to achieve competitiveness or survivability and cannot be
imitated or obtained by competitor(s) (Helfat et al. 2007).

Examples: healthcare core management, healthcare information management

A capability that supports the firm’s core capabilities but is not essential to the firm to
achieve competitiveness or survivability or can easily be imitated by competitor(s) (Helfat
et al. 2007).

Examples: hospital infrastructure management, business information management

A desired state of the firm in its environment (Azevedo et al. 2015; U.S. Department of
Defense 2010).

Example: gaining profit or a sustainable position in the healthcare sector

A desired outcome that results in the survival and prosperity of the firm (Vargo et al.

2008).

Example: a sustainable position in the healthcare sector

A desired outcome that results in more economic value in competition market (Hill and
Jones 1991).

Example: gaining profit in the healthcare sector

A desired outcome that results in maintaining a profit that is above average during a
prolonged period (Hill and Jones 1991).

Example: achieving high profitability for a number of years in the healthcare market

A desired outcome that results in maintaining a profit that is on average to above average
during a limited time (Hill and Jones 1991).

Example: achieving a profitability in the healthcare market which is slightly above average
A desired outcome that results in maintaining an average profit (Hill and Jones 1991).
Example: achieving average profit in the healthcare market

An application of resources for the benefit of another party which is the fundamental basis
of value creation through economic exchange (Vargo and Akaka 2009).

Example: healthcare core service and healthcare supporting services
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Table 3: C.A.R.S. concepts continued

Noun concept

Definition

Value
(object type)

Captured value (role)

Perceived value (role)

Proposed value (role)

Performance metric

(object type)

Strategic metric
(object type)

Actor
(object type)

Supplier (role)

Buyer (role)

Provider (role)

Customer (role)

Competitor (role)

An increase in the viability of an actor that only can be co-created by the participation of
other actors (Cardoso et al. 2014; Vargo and Lusch 2011a).

Examples: differentiation of healthcare core services, low costs of healthcare supporting
services

What the actor captures after perceiving value by the beneficiary actor (Bowman and
Ambrosini 2000; Golnam et al. 2013; Vargo and Lusch 2011a).

Example: profit

The value as defined by the beneficiary actor, based on its perceptions of the usefulness of
the product on offer (Vargo and Lusch 2011a).

Example: a care service with a high-level quality that results in a high perceived value
The value that is promised by an actor to be delivered in a service exchange (Vargo and
Lusch 2011a).

Example: enabling the hospital to deliver quality of care while capturing efficiency gains
A quantifiable or “hard” criterion to measure the performance of an actor to exchange
services and to deliver value (Ellram 1990; Talluri and Narasimhan 2004).

Example: quality, cost, delivery time of service

A soft or difficult-to-quantify criterion to measure the capability of an actor to integrate
resources which is needed to achieve a desired outcome (Ellram 1990; Talluri and
Narasimhan 2004).

Example: documentation and self-audit capability, quality management capability, design
and development capability

A party which is engaged in a service exchange as a value co-creator (Vargo and Lusch
2011b).

Examples: hospital, patients, clinical staff, hospital staff, other users of the hospital
systems, and other hospitals, vendors

An actor who proposes value to be delivered to a beneficiary actor in a service exchange
(Eltantawy et al. 2014).

Examples: healthcare IT solution providers, healthcare technology vendors

An actor who purchases services from supply market (Eltantawy et al. 2014; Golnam et al.
2013).

Examples: general hospitals, university hospitals

An actor who provides services to beneficiary actor and who captures value (Eltantawy
et al. 2014; Golnam et al. 2013).

Example: a specific hospital (as a service provider)

An actor who requests services from demand market and who perceives and uses value
(Eltantawy et al. 2014; Golnam et al. 2013).

Examples: patients, healthcare laboratories

An actor who provides the same services to the same group of beneficiary actors (Eltantawy
et al. 2014; Golnam et al. 2013).

Example: other university hospitals than UZ Gent
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Table 4: C.A.R.S. facts

Relationship ~ Definition

(Fact type)

Configuration A capability configures resources (Helfat et al. 2007).

Exchange A capability exchanges services (Lusch et al. 2007; Vargo and Akaka 2009).
Measure A capability is measured by strategic metrics (Talluri and Narasimhan 2004).
Possession An actor possesses capabilities (Eltantawy et al. 2014).

Provision An actor provides services (Eltantawy et al. 2014).

Request An actor requests services (Eltantawy et al. 2014).

Co-creation An actor co-creates value (Vargo and Lusch 2011a).

Delivery A service delivers value (Lusch et al. 2007; Vargo and Akaka 2009).
Measured A service is measured by performance metrics (Talluri and Narasimhan 2004).
Composition A service is composed of subservices.

Result Value creation results in a desired outcome (Lusch et al. 2007).

Table 5: C.A.R.S. concrete syntax

Modeling element ~ Concrete syntax

Capability @

Actor @

Resource
A"
Value

Desired outcome

Metric .

Relationship

_—

C.A.R.S. viewpoints provide an overall image
of the models that result from meta-model instan-
tiation when applying the C.A.R.S. modeling
procedure. A viewpoint is a representation of
a whole system from the perspective of one or
more decision-makers to address specific concerns
(IEEE 2000). In accordance with the viewpoints
defined for the C.A.R.S. conceptualization (see
Tab. 1 in Sect. 2.1), we define several viewpoints
to address specific needs of strategic sourcing
decision-makers:

1. An overall viewpoint on the demand mar-
ket and supply market to find opportunities for
sourcing which is solved by the introduction of
demand-side and supply-side profile models; 2. A
positioning viewpoint on different classifications
of capabilities, resources, services and actors (e. g.,
suppliers, customers and buyers) for setting strate-
gies which is realized by the capability positioning
portfolio model; 3. A relational viewpoint on the
relationship among suppliers, buyers, and cus-
tomers for assessing dependencies which is given
by the dependency model and the actor positioning
portfolio model; 4. A sourcing viewpoint on vari-
ous strategic sourcing alternatives and options of
capabilities toward cost-saving and value-driven
targets which is shown by the capability sourcing
portfolio analysis model. These meta-model in-
stantiations are demonstrated in Sect. 5, where the
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procedure is applied through a case study. How-
ever, we first explain the five steps of the modeling
procedure.

Step 1: Conduct Demand Analysis. This step
aims to increase the understanding of the demand
side of the customer market to better assess op-
portunities for strategic sourcing. Our approach
analyzes demand based on two dimensions of the
focal firm: afunctional dimension that is measured
by strategic metrics and a performance dimension
that is measured by performance metrics. These
dimensions can be analyzed within C.A.R.S. by
the development of a demand-side profile model
(see Fig. 5 for an example). This type of model is
constructed by instantiating the desired outcome,
value, service, capability, and resource meta-
classes. The instances are related through the
following relationships: configure, exchange,
deliver, and results in.

Step 2: Conduct Supply Analysis. This step is
oriented towards improving the understanding of
the supplier market. Comparable to the demand
side, the supply market can be analyzed based on
a functional dimension and a performance-related
dimension which are analyzed in a supply-side
profile model (see Fig. 6 for an example). This
type of model is constructed by instantiating the
value, service, actor, and capability meta-
classes. The instances are related through possess,
co-create, and provide relationships.

Step 3: Determine Capability Positioning. This
step aims to position the capabilities of the focal
firm by considering both the demand and supply
side of the value chain to find opportunities for
cost savings and value creation. Inspired by Cox’s
criticality analysis (Cox 2014), we introduce the
capability positioning portfolio model (see Fig. 7
for an example) as a C.A.R.S. meta-model instan-
tiation which is based on two capability dimen-
sions: (i) the potential to create more economic
value (i.e., competitiveness) or the potential to
survive (i. e., survivability), and (ii) the available
resource base to achieve the desired outcome. This
results in a 2 x 2 matrix with four capability cat-
egories: (i) critical-strategic, (ii) strategic, (iii)
critical-tactical, and (iv) tactical. For this type of

model, only the capability meta-class needs to
be instantiated.

Step 4: Determine Dependency Positioning.
The purpose of this step is to position the de-
pendency between buyers and suppliers to shape
relationship strategies in the supply market. The
C.A.R.S. modeling approach classifies this de-
pendency based on the power of both the supplier
and the buyer which is measured by (i) the es-
sentiality and substitutability of the exchanged
service (Jacobs 1974), and (ii) the capability to
exchange services. The essentiality of a service is
determined by the relative financial magnitude of
the service which refers to the impact of a service
on the organizational profit. In contrast to this, the
criticality of a service refers to the degree in which
the focal firm is able to continue its operations in
case of absence of the service. The substitutability
of a service is determined by the availability of al-
ternative sources and the level of relation-specific
investments (i. ., the costs that result from switch-
ing between suppliers or buyers). This results in
four possible categories to position the relation-
ship between a buyer and a supplier: (i) buyer
dominance, (ii) supplier dominance, (iii) interde-
pendence, and (iv) independence. C.A.R.S. cate-
gorizes the dependencies between a supplier and
a buyer by a dependency model (see Fig. 8 for an
example) and illustrates the suppliers’ dependency
positioning by a 2 x 2 portfolio matrix, called the
actor positioning portfolio model (see Fig. 9 for an
example). The dependency model is constructed
by instantiating the resource, service, actor,
and capability meta-classes. The instances are
related through configure, possess, provide,
request, and composition relationships. For the
actor positioning portfolio model only the actor
meta-class needs to be instantiated.

Step 5: Identify capability sourcing strategies.
The goal of the last step in the modeling proce-
dure is to develop a capability sourcing portfolio
analysis model (see Fig. 10 for an example) for
classifying and setting capability sourcing strate-
gies. The proposed model makes use of a 4 x
4 matrix to classify 16 capability sourcing cate-
gories based on the outcomes of the previous steps:
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Figure 4: C.A.R.S. modeling procedure

the capability positioning and the buyer-supplier
dependency positioning. The capability sourcing
portfolio analysis is inspired by the sourcing port-
folio analysis of Cox (2014) which is an existing
approach to set supply strategies based on two
leverage principles for exploring sourcing options:
(i) moving into supply markets with low complex-
ity, and (ii) understanding the current position and
search for ways to exploit or balance the exist-
ing relationships. This type of model does not
require instantiating any of the meta-classes of
the meta-model, and is thus strictly spoken not a
meta-model instantiation.

5 Case Study

Section 5 presents a proof-of-concept demonstra-
tion and evaluation of the C.A.R.S. modeling tech-
nique for exploring value-driven strategic sourcing
by using an IT sourcing case study in UZ Gent
which is one of the largest hospitals in Belgium.
More specifically, we illustrate how a strategic
sourcing decision maker can apply the C.A.R.S.
modeling technique to explore strategies and rec-
ommendations about sourcing I'T capabilities in
the hospital (see Sect. 5.1). Furthermore, the
C.A.R.S. modeling technique is evaluated based
on the insights that we gained from the case study
(see Sect. 5.2).

5.1 Demonstration

We describe the IT sourcing scenario based on
existing information about the healthcare IT con-
tracts and agreements of UZ Gent. Furthermore,

we did a reality check about the obtained results
with the Chief Information Officer (CIO) of UZ
Gent for a proof-of-concept evaluation of the pro-
posed modeling approach. In the remainder of this
paragraph, we illustrate how a strategic sourcing
decision maker can apply the C.A.R.S. modeling
technique to explore strategies and recommenda-
tions about sourcing IT capabilities in the hospital.
As explained in Sect. 4.2, this application is guided
by the 5-step C.A.R.S. modeling procedure (see
Fig. 4).

Step 1: Conduct Demand Analysis. Fig. 5
shows the demand-side profile model of UZ Gent
which shows the exchange of two services with in-
ternal and external customers like patients, clinical
staff, hospital staff, and other hospitals. These ser-
vices are healthcare core services (i. e., including
clinical services and care services) and health-
care supporting services (i. e., including business
administration services and ICT communication
services). For these services, the associated value
that is offered to the customers is differentiation
(i. e., healthcare core services) and low costs (i. e..,
healthcare supporting services). The exchange of
these services is supported by four IT capabilities:
(i) healthcare core management, (ii) healthcare
information management, (iii) hospital infrastruc-
ture management, and (iv) hospital business man-
agement. The definitions of these capabilities can
be found in Tab. 6.

The IT capabilities are based on various health-
care IT resources, such as skills (e. g., clinical
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Table 6: IT capability definitions

Capability Definition

Healthcare core
management

The ability and capacity to deliver integrated healthcare core services supported by
information and communication technologies

Healthcare information The ability and capacity to acquire, analyze and act on digital and traditional healthcare

management

information (e. g., hospital information, clinical information, radiology information,

and laboratory information) to provide high-quality patient care
Hospital infrastructure The ability and capacity to simplify communication and to speed up access to

management

information with the aim of enhancing the clinical efficiency, increasing the productivity

and improving the patient well-being

Hospital business
management

The ability and capacity to acquire, analyze and act on administrative data (e. g.,
accounting, billing, purchasing, logistics, and catering data) to increase the hospital

management performance and to decrease the overall costs

skills, business skills, ICT skills, technical skills,
and organizational skills), technologies (e. g., dis-
plays, monitors, workstations, projectors, and
video walls), software (e. g., image processing soft-
ware and ERP software), systems (e. g., healthcare
information system, reporting system, decision
support system, and hospital-wide management in-
formation systems such as accounting, billing, and
procurement management systems) and standards
(e. g., information systems such as accounting,
billing, and procurement management systems)
and standards (e. g., Health Level-7 and DICOM).
According to the hospital spend analysis, 40 % of
the total I'T budget is spent on core services and
25% on supporting services.

Step 2: Conduct Supply Analysis. The supply
side profile model (see Fig. 6) shows that two tech-
nical capabilities (i. e., the integrated healthcare
solution development capability and the integrated
business-ICT solution development capability) are
needed for a supplier to provide both the healthcare
core services and the supporting services. For the
healthcare core services, potential suppliers are
companies such as Cerner, Xperthis, Agfa Health-
care, Barco, Infohos, Carestream Healthcare, GE
Healthcare, and Nexuz Healthcare. These par-
ties can all co-create equal (but not the same)
value which include the delivery of quality of
care while capturing efficiency gains, providing
timely access to the right information and intelli-
gence, and offering integrated care. On the other

hand, companies as SAP, Oracle, Microsoft, EMC,
Dimension Data, Realdolmen, HP, PHILIPS, Fu-
jifilm, Dell and Siemens are potential suppliers
of healthcare supporting services. They co-create
value by: (i) supporting UZ Gent towards inter-
disciplinary collaboration, (ii) increasing business
management performance, (iii) supporting UZ
Gent towards integrated business operations, (iv)
simplifying the hospital IT infrastructure to help
save money, and (v) reducing the complexity of the
hospital IT infrastructure through consolidation
and virtualization.

Step 3: Determine Capability Positioning. The
capability positioning portfolio model of UZ Gent,
(see Fig. 7) shows that the healthcare core manage-
ment capability is considered as a configuration
of VRIN (i. e., valuable, rare, inimitable, and non-
substitutable) resources and competencies (e. g.,
specialized healthcare skills, technologies, sys-
tems and standards) which is a critical-strategic
capability that is able to achieve a sustainable
competitive advantage in the demand market. The
healthcare information management capability
(i.e., a configuration of valuable resources and
competencies such as healthcare skills, technolo-
gies, systems and standards), is a strategic capabil-
ity that is able to achieve competitive advantage
in the demand market. The hospital infrastruc-
ture management capability as a configuration of
VRIN resources and competencies (e. g., hospital
technologies, networks, and websites and data
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Figure 5: Demand side profile model of UZ Gent

centers) is a critical-tactical capability that is able
to achieve temporary competitive advantage in
the demand market. Finally, the hospital business
management capability is a tactical capability that
is based on valuable resources and competencies
(e. g., management information systems, business
managerial skills and competencies) which results
in parity competition in the demand market.

Step 4: Determine Dependency Positioning.
The dependency model in Fig. 8 focuses on the
picture archiving service that is provided to UZ
Gent’s by Agfa Healthcare which is a specialized
healthcare IT solution provider. This service sup-
ports a seamless linkage of digital images with
information from clinical information systems and
other databases in the hospital. This service is part
of the healthcare core services that are exchanged

by the healthcare information management capa-
bility of UZ Gent. The buyer-supplier dependency
analysis shows that the studied service is a com-
mon healthcare information system for UZ Gent
with low-level criticality and low-level financial
impact. On the other hand, this service is a core
service of Agfa Healthcare with high-level criti-
cality and high-level financial impact. There are
seven alternative suppliers (i. e., Xperthis, Barco,
Infohos, Carestream Healthcare, GE Healthcare,
Nexuz Healthcare, and IBM Healthcare) to pro-
vide this service with low-level switching costs.
Moreover, there are only three alternative buy-
ers (i. e., one university hospital and two general
hospitals) to request this service with high-level
searching costs. Therefore, the relationship be-
tween UZ Gent and Agfa Healthcare is positioned
as a “buyer dominance” relationship. Similarly,
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Figure 6: Supply side profile model of UZ Gent

we can create dependency models for other suppli-
ers in the market which are required to develop a
complete actor positioning portfolio model) (see
Fig. 9).

Fig. 9 shows the results of the actor positioning
portfolio analysis of all UZ Gent suppliers. The
findings of this analysis can be summarized as
follows:

(i) Buyer dominance: Agfa, Barco, Infohos,
Nexuz and Carestream are alternative suppliers to
provide healthcare information systems through a
buyer-dominant relationship with UZ Gent

(ii) Interdependence: (a) Xperthis is classified
in the interdependence cell as a supplier for hospi-
tal information management services; (b) Cerner
is the only supplier in the market to provide an
integrated healthcare solution to UZ Gent, hence
it can be positioned in the interdependence cell;
(c) Realdolmen is classified in the interdepen-
dence cell for providing hospital infrastructure
management services.

(iii) Supplier dominance: Dimension Data and
EMC are two dominant suppliers for hospital
infrastructure management.

(iv) Independence: (a) two suppliers are clas-
sified in the independence cell for infrastructure
management: HP and Dell; (b) to support the

business administration in UZ Gent, SAP, Oracle
and Microsoft are all classified as having inde-
pendence buyer-supplier relationships with UZ
Gent.

Step 5: Identify capability sourcing strategies.
Fig. 10 shows the modeling result of the last
step of the C.A.R.S. modeling procedure which
aims to develop appropriate sourcing strategies
based on the capability positioning portfolio model
(Fig. 7) and the actor positioning portfolio model
(Fig. 9). More specifically, the capability sourc-
ing portfolio model classifies capability sourcing
options into 16 categories based on the outcomes
of the capability positioning (i. e., tactical capabil-
ity, tactical-critical capability, strategic capability,
and strategic-critical capability in Fig. 7) and the
actor positioning (i. e., interdependence, depen-
dence, buyer dominance and supplier dominance
in Fig. 9). Fig. 10 shows the results of applying the
capability sourcing portfolio analysis in UZ Gent.
In the following, we explain the possible and avail-
able options and strategies for sourcing UZ Gent’s
capabilities according to the capability sourcing
portfolio analysis and its leverage principles.

Possible strategies for the healthcare core man-
agement capability (i. e., a critical-strategic capa-
bility) are: (i) Develop an integrated IT system
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Figure 7: Capability positioning portfolio model of UZ Gent

in-house (i. e., insourcing) which can be sold to
other hospitals in the market. The main advantage
of this strategy is the development of an inno-
vative platform that generates extra revenues by
improving the internal IT capabilities and internal
IT resource base. However, this will also result
in high development costs. (ii) Choose for out-
sourcing to realize cost reductions. However, this
option comes at the expense of value creation and
is only viable if there exist potential suppliers in
the market. (iii) Maintain the strategic partnership
with Cerner through long-term agreements for
value creation (e. g., by the development of a tai-
lored healthcare system to realize differentiation)
and reduce risk through master data management.

The healthcare information management capa-
bility is sourced within a supply market which
is characterized by many suppliers and relatively
low switching costs. Therefore, UZ Gent has the
following options: (i) Exploit the buying power
through market competition and short-term agree-
ments with suppliers to realize cost reductions.
(ii) Develop a strategic partnership with Xperthis

through long-term collaborations to foster innova-
tion. A possible disadvantage of this option is the
emergence of a lock-in partnership.

Sourcing the healthcare infrastructure manage-
ment capability is difficult for UZ Gent as their
suppliers determine both the price and the qual-
ity, while the hospital has limited buyer power.
Hence, possible sourcing strategies include: (i)
Exploit market competition through short-term
agreements with HP and Dell. However, this
can have a negative impact on the creation of
value. (ii) Develop a strategic partnership with
Realdolmen through moving into an alliance po-
sition. Although this can increase the creation of
value, a risk of choosing this option is entering in
a lock-in partnership. (iii) Accept the hospital’s
dependency on Dimension Data and EMC and the
existence of a locked-in partnership.

Finally, many options exist for sourcing the
business information management capability as
the supply market has many buyers and search-
ing costs are relatively low. Therefore, the best
sourcing option is realizing market competition
through short-term agreements.


http://dx.doi.org/10.18417/emisa.13.8

International Journal of Conceptual Modeling

Vol. 13, No. 8 (2018). DOI:10.18417/emisa.13.8

20 Laleh Rafati, Ben Roelens, Geert Poels

is composed of

Healthcare Core Services

Critically= Switching Cost Searching Cost Financial magnitude=
Clinical . y: g g g

Low (buyer); =Low = High Low (buyer);
High (supplier) High (supplier
Request - Service: Provide
Alternative Buyers | . __ HIS/RIS/PACS B Alternative Suppliers
<3 t >5
5 ‘
f Requests Provides ;
Buyer: @ ( Supplier: @
UZ Gent
= J Buyer Dominance L R
Possesses | Possesses |
AV AV
\ N
. - Technical Capabilities: @
Strategic Capability @ k
Healthcare Information Management Dalan il Derd s

/

Configuers;
A4

Resource base:
Healthcare Skills, Technologies, Systems
& Standards

J

Integrated healthcare IT solutions

i
Configuers 3
A4

(=)
Resource base:

Technical Assets & Competencies

Figure 8: Buyer-supplier dependency model of UZ Gent and Agfa Healthcare

5.2 Evaluation

The CIO of UZ Gent realized that its sourcing
strategy was mainly focused on cost-saving met-
rics (e. g., total cost of ownership, quality, and
delivery time) rather than value-creating factors
(e. g., capabilities, competencies and resources).
In this respect, he believes that the C.A.R.S. mod-
eling approach can support strategic sourcing deci-
sion makers to achieve value-related targets (e. g.,
innovation and long-term partnerships) through
providing an IT capability portfolio, an analysis
of both the demand and supply side of the hospi-
tal’s capabilities, and a buyer-supplier dependency
portfolio. In the remainder of Sect. 5.2, we evalu-
ate the C.A.R.S. modeling approach against the
solution requirements (see Sect. 3.2) based on the
insights gained from the case study at UZ Gent.
The C.A.R.S. modeling approach provides a
set of viewpoints that are useful for decision mak-
ers at the strategic management level (i. e., require-
ment 1). More specifically, capability-oriented

viewpoints are proposed to represent architectural
descriptions that address specific concerns such
as demand profiling, supply profiling, category
positioning, dependency-power positioning, and
sourcing portfolio management. For example,
profile models (see Fig. 5 and Fig. 6) represent the
demand and the supply profile of the IT market
of UZ Gent. Furthermore, a capability-based
dependency model (see Fig. 8) illustrates the re-
lationship between the hospital and its suppliers.
Finally, positioning models (see Fig. 7 and Fig. 9)
are able to model capability and actor portfolios.
According to the CIO’s feedback, these models
are able to provide a stable view and a common
language to support the discussion about IT sourc-
ing options between the different decision makers
at UZ Gent.

The proposed modeling technique enables
companies to achieve procurement data manage-
ment and analytics competencies for fact-based
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Figure 9: Actor positioning portfolio model of UZ Gent

decision-making (i. e., requirement 2). The meta-
model and the semantics of C.A.R.S. have the
potential to be used as a conceptual data model
which could be further extended into a logical data
model. In order to do so, more technical informa-
tion and attributes need to be added to the current
meta-model. Afterwards, this logical data model
could be converted into a physical data model by
applying implementation attributes, constraints,
security roles, and by generating XML schema
descriptions.

In this respect, the capability notion of the
C.A.R.S. meta-model can be used to model strate-
gic sourcing data about the capabilities of actors
(e. g., supplier, buyer, competitor, customer, etc.)
in both the supply and demand markets. In the
case study, this resulted in an overview of the ca-
pabilities in the healthcare demand market and the
required capabilities from the IT supply market of
UZ Gent. Furthermore, the service notion can
be used to model operational sourcing data about
the cost of a service (e. g., spending, total cost
of ownership, transaction costs, switching costs,
and searching costs), the quality of a service, and

the delivery time of a service. In the case study,
this provided us more insights about services in
the demand market, services that are exchanged
between UZ Gent and its IT suppliers, searching
costs, switching costs, and the financial impact
of exchanged services (e. g., the picture archiving
service). The actor notion can be used to model
relational sourcing data about supplier-buyer rela-
tionships as illustrated by the dependency models
between UZ Gent and its IT suppliers. Finally,
the resource notion is useful to model sourcing
data about the available resource base. For UZ
Gent, this resource base includes skills, systems,
technologies and standards.

C.A.R.S. provides a rigorous analysis of sourc-
ing options by considering both cost-saving and
value-driven KPIs (i. e., requirement 3). In the
case study, value-driven KPIs were used to eval-
uate the technical capabilities of IT solution
providers with the aim of identifying options for
long-term partnerships and to determine the oper-
ational capabilities of UZ Gent and their competi-
tors to achieve a sustainable competitive advantage.
Furthermore, cost-saving KPIs were considered
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Figure 10: Capability sourcing portfolio analysis model of UZ Gent

to evaluate the current performance of IT-solution
vendors in the provision of their services. This
was realized through metrics such as the cost and
quality of a short-term relationship.

The C.A.R.S. modeling approach is able to
demonstrate both operational (i. e., performance-
related) and functional (i. e., strategy-related) di-
mensions of the actors in the value chain (i.e.,
buyers, suppliers, and the focal firm) to achieve
both long-term and short-term sourcing objec-
tives (i. e., requirement 4). C.A.R.S. proposes a
service-dominant logic for modeling the perfor-
mance dimension of actors (e. g., buyer, supplier
and focal firm) to achieve sourcing operational
objectives (i. e., bottom-line results). On the other
hand, C.A.R.S. proposes a capability-dominant
logic for modeling the functional abilities and ca-
pacities of actors to achieve long-term objectives.
In the case study, we used the C.A.R.S. service
concepts and related operational metrics to model
the performance dimensions of UZ Gent and Agfa
Healthcare in exchanging the picture archiving

service. These dimensions include the criticality
and financial magnitude of the service, the search-
ing costs, and the switching costs. Furthermore,
we applied the C.A.R.S. capability concepts and
related strategic metrics to illustrate the functional
dimension of UZ Gent and Agfa Healthcare in
exchanging the picture archiving service by the
technical capabilities of Agfa Healthcare and the
strategic capabilities of UZ Gent.

6 Related Work

Capabilities do not only play an essential role
within the C.A.R.S. modeling technique, but
the concept is often employed in EM to connect
strategic objectives and high-level organizational
information to the requirements of individual tech-
nological artifacts (Loucopoulos et al. 2015). The
use of a capability as the representative of ‘what’
the business does and needs without describing
the technical implementation (i. e., ‘how’) serves
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as a powerful abstraction tool to ensure the com-
munication between technology and business spe-
cialists (Loucopoulos et al. 2015). The notion
has been used for representing investment profiles
for IT (Iacob et al. 2012; Keller 2009), realizing
business/IT alignment (Ulrich and Rosen 2012),
reasoning about alternatives of capability devel-
opment (Danesh and Yu 2014), mapping to opera-
tional components and services (U.S. Department
of Defense 2010) and realizing a nearly automated
transition to software development (Stirna et al.
2012; Zdravkovic et al. 2013).

Different EM techniques use capabilities as
a construct in their modeling language. These
capability-oriented modeling techniques include
the Component Business Model (CBM), the Value
Delivery Modeling Language (VDML), Enter-
prise Capability Modeling (ECM), Business Strat-
egy and Valuation Concepts (BSVC), the DoDAF
meta-model (DM?2), Capability-based planning,
Business Capabilities Centric Enterprise Architec-
ture (BCCE) and Capability-Driven Development
(CDD). An overview of the scope of these model-
ing techniques is given in Tab. 7.

CBM focuses on the realization of business
change and the transformation of enterprises. The
technique makes use of a componentization ap-
proach that is based on a process of deconstruc-
tion/reconstruction through business components
(i.e., a part of an enterprise that has the potential to
operate independently). In other words, business
components represent a logical grouping of the
work that is done within the enterprise which con-
tains people, activities, and supporting technology
(Cherbakov et al. 2005; Ernest and Nisavic 2007).

VDML links capability offerings to the organi-
zational value network as the concept is considered
as being fundamental for the delivery of a prod-
uct or service and the realization of a company’s
business model. In this context, VDML defines
a capability as the ability of an organization to
perform a particular type of work and may involve
people with particular skills and knowledge, in-
tellectual property, defined practices, operating
facilities, tools and equipment (OMG 2015b).

ECM is a modeling approach to meet organiza-
tional challenges such as alignment, agility and
sustainability in the context of dynamic enterprise
requirements. ECM makes use of five interrelated
viewpoints, in which capability modeling acts as a
conduit to integrate the different views. This will
offer enterprises the opportunity to analyze the
effects of a changing environment on the strategic
alignment among digital services and organiza-
tional objectives (Loucopoulos et al. 2015).

BSVC is an extension to the ArchiMate model-
ing language that aims to capture the business
value of IT artifacts and projects in order to
achieve a better alignment with the business strat-
egy. BSVC defines a capability as the ability of a
static structure element, (e. g., actor, application
component, etc.) to employ resources to achieve
some goal. BSVC uses this capability construct
to facilitate the strategic alignment between busi-
ness and IT (Azevedo et al. 2015).

DM2 supports a modeling technique which em-
phasizes the importance of describing capabilities
by a viewpoint that facilitates capability deploy-
ment planning, implementation, monitoring and
preservation. DM?2 defines a capability as the
ability to achieve a desired effect under specified
performance standards and conditions through
combinations of ways and means (i. e., activities
and resources) to perform a set of activities. DM2
explicitly facilitates the mapping of capabilities
to both operational components which illustrates
the functional scope and organizational span of
a capability, and services to illustrate how var-
ious capabilities can support a service-oriented
implementation (U.S. Department of Defense
2010).

CBP is a versatile business planning approach
that focuses on the planning, engineering, and
delivery of strategic business capabilities to the
enterprise. As such, CBP assists in aligning IT
with the business by focusing on the continuous
creation of business value. Within this approach
which is used as an extension of the TOGAF
framework and the ArchiMate modeling language,
a capability is defined as an ability, capacity or
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Table 7: Capability-oriented modeling approaches

Application Domain

Approach Discipline Definition
CBM Business A modeling approach to support the
Architecture componentization and service- ori-
entation of a business
VDML Value Modeling A modeling approach for value-
driven enterprise design and the man-
agement of business transformation
ECM Requirements A capability-centric modeling ap-
Engineering proach to achieve business/IT align-
ment
BSVC Enterprise An approach to model the organi-
(ArchiMate) Architecture zation’s core capabilities and key
resources to focus on capturing the
business value of IT artifacts and
projects in order to achieve a better
alignment with business strategy
DM2 Enterprise A modeling approach which fa-
Architecture cilitates architectural alignment by
mapping capabilities to a service-
oriented implementation
Capability- Enterprise A modeling approach for capability
based Planning Architecture analysis, development and delivery
(TOGAF/
ArchiMate)
BCCE Enterprise A modeling approach based on the
(TOGAF) Architecture component business model for the
modularization of IT architectures
CDD Model-driven

Development

A holistic approach to model-
oriented information system devel-
opment and to allow the run-time
adaptation of alternatives

Business development at the strate-
gic level (Cherbakov et al. 2005;
Ernest and Nisavic 2007)

Analysis and design of the operation
of an enterprise, support for strategic
transformation of enterprises (OMG
2015b)

Business/IT alignment (Loucopou-
los et al. 2015)

Strategic alignment of project port-
folios (Azevedo et al. 2015)

Service-oriented architecture and de-
velopment, Business/IT alignment
(U.S. Department of Defense 2010)

Enterprise planning and engineering,
Business/IT alignment (Papazoglou
2014)

Business development, IT architec-
ture, EA integration (Barroero et al.
2010)

Information system development
(Zdravkovic et al. 2013)

potential that an organization, person or system
possesses (Papazoglou 2014).

BCCE integrates the IBM business component
approach into the TOGAF framework. BCCE
defines a capability as the power or the ability
to describe what a business component can do to
create value for customers (Barroero et al. 2010).
BCCE uses capability and business component
maps to support the modularization of the architec-
ture of a business component which are considered
as IT clusters that provide and consume services.

CDD aims to facilitate a nearly automated tran-
sition to software development by modeling ca-

pabilities and the contexts in which they operate.
CDD defines a capability as the ability and
capacity that enable an enterprise to achieve a
business goal in a certain context. As such, a
capability formulates the requirements for accom-
plishing a business goal which can be realized
by applying a capability delivery pattern. Con-
sequently, CDD facilitates run-time adjustments
to changing requirements by the implementation
of contextualized patterns of capability execution
(Zdravkovic et al. 2013).

In summary, existing EM approaches use
capabilities in a wide variety of application
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contexts like strategic alignment, business devel-
opment and transformation, enterprise architec-
ture integration, requirement and change manage-
ment, service-oriented architecture, information
system developments, and project and portfolio
management. Hence, we introduce C.A.R.S. as
a modeling technique to realize a more rigorous
exploration and analysis of strategic sourcing alter-
natives. As a domain-specific modeling language,
C.A.R.S., explicitly focuses on procurement and
strategic sourcing as a specific application domain.

7 Conclusion

In this paper, we propose the C.A.R.S. mod-
eling technique as an instrument to implement
value-driven strategic sourcing. This modeling
technique is a capability-oriented modeling ap-
proach founded on the S-D Logic which focuses
on the systemic exploration of strategic sourcing
alternatives to achieve strategic goals. Further-
more, C.A.R.S. enables a rigorous analysis of
strategic sourcing options. In this context, the
modeling technique is designed by defining both
a modeling language and a supporting modeling
procedure. Furthermore, we used a case study
to demonstrate the application of the C.A.R.S.
modeling technique in a real-world scenario (i. e.,
IT outsourcing in UZ Ghent). This case study
supports the evaluation of the C.A.R.S. modeling
approach with respect to the identified solution
requirements.

Although the evaluation enables us to demon-
strate the potential applicability of the C.A.R.S.
technique, we acknowledge that this needs to be
repeated by future case studies. Therefore, we
will investigate the application scope of the model-
ing approach by targeting different domains (e. g.,
commercial and non-commercial domains), dif-
ferent levels (i. e., micro (e. g., local), meso (e. g.,
international), and macro (e. g., global)), and dif-
ferent sourcing trends (e. g., shared service centers,
business process outsourcing, IT outsourcing, off-
shoring and global sourcing, etc.). This could
potentially result in small adaptations to the mod-
eling technique.

Besides a practical evaluation of the usefulness
of the modeling technique, a formal evaluation of
its syntax and semantics is needed in the future to
detect and resolve possible language deficiencies.
This could be realized by applying the C.A.R.S.
modeling technique in case studies with diverse
contexts which enables to compare different in-
stantiations of the modeling constructs to identify
language flaws.

As C.A.R.S. is designed as a new domain-
specific modeling technique which does not origi-
nate from existing EM languages, it is important
that future research is oriented towards the integra-
tion of our modeling technique with languages as
MEMO (Frank 2014) and ArchiMate (The Open
Group 2016) (e. g., as a new viewpoint specifically
tailored to the Chief Procurement Officer). This
will ensure that value-driven strategic sourcing
becomes a new EM perspective that is clearly
integrated with the existing perspectives.

Finally, future research includes the develop-
ment of a way-of-working to implement value-
driven strategic sourcing. This research will be
focused on model-driven analytical techniques to
support data management (e. g., master data and
reference data), data analysis (e. g., statistical, con-
textual, quantitative, descriptive, predictive and
cognitive analyses), and visual data tools (e. g.,
SAS and SPSS) with the aim of realizing fact-
based decision-making. Besides this, we will
develop a computer-aided design tool to support
the way-of-supporting. This can be realized by an
assessment of the ability of existing EA model-
ing tools (e. g., Archi, Sparx Enterprise Architect,
IBM Rational Enterprise Architect, and ADOIT
for strategic management) to support the C.A.R.S.
technique.
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