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ABSTRACT

Service and service systems concepts are fundamental constructs for the development of the emergent
SSME, ITSM, and Service Oriented Software (SOS) knowledge streams. A diversified literature has
provided a richness of findings, but at the same time, the lack of standardized conceptualizations is a
source of confusion to IT practitioners and academics. Given this problematic situation, we pose that
a systems approach is useful to address it. In this article, we review and synthesize key studies in these
knowledge streams to design: (i) a framework to characterize both concepts under a system view and,
(ii) harmonized definitions (e.g. identification of shared and essential properties) for such fundamental
concepts. Our main contribution is scholastic, but we are confident that the posed conceptual artifacts
can be further used to elaborate standardized definition for the IT service and IT service system con-
structs, as well as analysis tools for describe real service systems.
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INTRODUCTION

Service Science, Management and Engineering
(SSME) (Chesbrough & Spohrer, 2006, Spohrer
et al.. 2007), IT Service Management (ITSM)
(OGC, 2007; Beachboard et al.. 2007), and
Service-oriented Architecture/Software Engi-
neering (SOA/SOSE) (Bieberstein et al.. 2005;
Kontogiannisetal..2007), are knowledge streams
focused ondeveloping an emergent service system
engineering and management paradigm founded
in the concepts of service, service system and by
extension upon: IT services, IT service systems,
and Service Oriented Software (SOS) concepts.

Such afocus onservices has been largely influ-
enced by core marketing' and business researchers
(Levitt, 1972, 1976; Heskett, 1987; Schlesinger &
Heskett, 1991; Quinn, 1992), who independently
have envisioned a high-valued and semantically
richer concept of service than the traditional simple
and low-valued one. In particular Quinn (1992)
conceives anew service-based economy, through
his studies of strategic re-definitions of product-
oriented manufacturing organizations to service-
oriented business organizations. At present, this
service view has permeated so strongly in business
organizations, that the business organizations
focused on delivering “help, utility, experience,
information or other intellectual content ... ac-
count for more than 70% of total value added in
the OECD” (Sheehan, 2006). Thus the construct
of service - as opposed to the product concept
or the usual post-sale business activity - has ex-
perienced fundamental changes, and acquired a
high business practical and theoretical relevance.

Inparticularsince IT technology playsacritical
role for the realization of such high-quality, cost-
effective and trustworthy services provisioned
by service systems (Zysman, 2006; Zhao et al..
2007), we are motivated to provide practical as-
sistance to help to IT stakeholders and to enlighten
their understanding of such concepts. Academi-
cally we are interested in advancing our formal
engineering and managerial knowledge on such

systems. Such adiversified literature has provided
arichness of findings on such concepts, however
at the same time the lack of integrated and/or
standardized conceptualizations has precluded a
clear understanding to both IT practitioners and
academics. For instance, the service concept has
been used in the IT knowledge stream from the
1970’s (Lewis, 1976; Olson & Chervany, 1980;
Leitheiser & Wheteber, 1986) until today (Pitt et
al.. 1997; Kettinger & Lee, 1997, 2005; OGC,
2007), but with different connotations.
Additionally, the current tight interrelation-
ship of the ITSM and SOSE knowledge streams
increases the conceptual variety and confusion
on what are IT services and on how they can
be engineered and managed efficiently and ef-
fectively. We consider that in the IT stream —and
any knowledge stream- ambiguity and impreci-
sion must be avoided by both IT stakeholders and
academics. A vast literature of failed IT systems
and the contrast of real user’s needs versus the
final capabilities implemented can be magnified
for the multiple conceptualizations of what repre-
sents an IT service. Forinstance, an IT service can
vary from a full ERP capability service priced in
hundreds of dollars by hour to a single access to
a laser printer priced at cents per sheet. Thus the
available knowledge on services, service systems
and IT services, is not harmonized: e.g. there are
multiple definitions, with shared and unshared
properties, and with different scope of referents,
even though in the same knowledge stream as IT.
Furthermore, no similar study on an integrated
conceptualization of such concepts was located
in the related business and SSME literatures.
We consideralso that given the diverse nature of
the above mentioned interrelated concepts, a sys-
tem view (Ackoff, 1971; Gelman & Garcia, 1989)
isuseful to organize and integrate such diversified
literature. Consequently, in this article, we use a
systems approach to review and synthesize key
studies on such knowledge streams to design: (i)
aninitial framework to characterize both concepts
under a system view, and (ii) initial harmonized
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definitions (e.g. definitions based on the shared
and essential properties of main sources) for such
fundamental concepts.

The organization of our manuscript is as fol-
lows: we describe the systemic research method
instanced as a conceptual design research (Mora
et al.. 2008c; March & Smith, 1995). Next, we
report the review of the set of selected studies
- from business and SSME knowledge streams -
and the design of the conceptual framework for
service and service system constructs. We continue
with an analysis of the conceptual evidences,
and elaborate on an integrated definition for the
constructs of service and service system. Finally,
we conclude with a discussion on implications of
such proposals for theory and practice, and on the
limitations and cautions of our study.

DESCRIPTION OF THE
CONCEPTUAL DESIGN
RESEARCH METHOD UNDER
A SYSTEMS APPROACH

The selection of the research method is based
on two criteria: (i) adequacy to treat conceptual
complex pieces to be analyzed and synthesized
and (ii) method’s familiarity to researchers. For
the first case, we consider that the vast business
and available SSME literature has provided a
rich, but complex network of conceptual pieces
for the constructs of service and service system.
However, such a variety at the same time, adds a
complexity dimension manifested for the lack of
anagreement. Consequently, an adequate research
method must provide tools for addressing and
organizing such complex interrelationships. In
this research, a systems approach (Ackoff, 1971;
Gelman & Garcia, 1989)isused as aresearch meta-
method? for such an aim. The specific instance
is a conceptual design research method (Mora et
al.. 2008c; March & Smith, 1995).

The systems approach assumes that the reality
or conceptual situation under study can be mapped

154

to a system comprised of interacting subsystems,
and into a wider system, and environment, which
affect it. Systems can be real or conceptual but
all share the following properties: emergency,
purposefulness, hierarchical organization, and
control and communication information. A
systems approach thus provides parsimonious
but powerful concepts to organize disparate and
complex elements as a hierarchical organization
under a common purpose (Mora et al.., 2007).

The used specific conceptual design research
method is reported in Mora et al. (2008c¢). Its five
activities are*: CD.1 Knowledge Gap Identifica-
tion, CD.2 Methodological Knowledge Selection,
CD.3 Conceptual Design, CD.4 Design Data
Collecting, and CD.5 Analysis and Synthesis.
Activities CD.1 and CD.2 corresponds to first
two sections of this article. Activities CD.3 and
CD.5 are reported in forth one.

A conceptual design research method is used
for designing a conceptual artifact through a
systematic process. For March and Smith (1995)
a design research approach is used to build and
evaluate non-trivial, non-naturally created and
non-existentartifacts needed for human-being pur-
poses. Design research outcomes are constructs,
models, methods, or instantiations. Build activity
responses to the inquiry: is feasible to build X
by using Y?, and evaluate activity to the inquiry:
does the artifact X fulfill the design range of set
M of expected metrics? March and Smith (1995)
do not report guidelines for the build activity, but
suggest strongly the development of metrics for
the evaluation activity. Utility and value are the
usual criteria suggested by March and Smith,
in contrast to truthness for natural/behavioral
sciences. Another core framework for research
methods (Glass et al.. 2004) does not distinguish
between natural and design research. However,
from the reported three main research approaches
(descriptive, formulative and evaluative), and
19 research methods, this research can be as-
sessed as a formulative-framework/concept and
evaluative-other approach, as well as an instance
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of conceptual research method. Under the Hevner
etal.’s framework (2004), thisresearch is adesign
research with two constructs and one model/frame-
work as outputs. Seven design research guidelines
are given by Hevner et al. (2004). Table A.4 in
the appendix A, reports how these guidelines are
addressed in this research.

CONCEPTUAL DESIGN OF THE
SERVICE SYSTEM FRAMEWORK

SSME literature on services is new and limited,
while the management science literature is vast.
For our conceptual analysis with a design purpose
we haveidentified five set of studies with theoreti-
cal sufficiency. This conceptual sampling proce-
dure denominated theoretical sampling (Strauss
& Corbin, 1990, p. 176) selects units of study by
the relevance to build theory. This design research
does not claim to elaborate on a theory of service
systems, but we consider this criterion for selecting
conceptual ingredients as highly adequate. The
five set of studies are as follows: (i) Levitt (1972,
1976), (ii) Shostack (1984), Heskett (1987), and
Schlesinger and Heskett (1991), (iii) Cook et. al
(1999), (iv) Spohrer (2008) and Spohrer et al..
(2007), and (v) Mora et al.. (2008b).

Levitt (1972, 1976) is a pioneer in suggesting
anengineering approach to design services process
(e.g.awell-planned and industrialized process that
reduces the employee’s discretion, and assigns
the adequate control level of employees on the
service process). Shostack (1984), Heskett (1987),
and Schlesinger and Heskett (1991) complement
Levitt’s industrialization approach to services
with a focus on employee training, motivation
and satisfaction features, but hold the premise
that services can and must be engineered. Cook
et al.’s study (1999) reviews 39 previous related
studies on services published from 1964 to 1996
inthe domain of business operations management.
Spohrer (2008) and Spohrer’ et al..’s (2007) stud-
ies are integrative studies on extensive service

marketing and service business literature. These
studies have also shaped the emergent SSME
knowledge stream. Finally, Mora et al.’s study
(2008b) poses concepts of service and service
system by using the Theory of Systems (Ackoff,
1971; Gelman & Garcia, 1989). The main con-
tribution of last study is the utilization of formal
definitions of the concept system, in contrast to
the typical but theoretically incomplete connota-
tions widely used. A similar critique has been
reported in the related domain of Information
Systems (Alter, 2003; Mora et al.. 2003, 2008a;
Gelman et al.. 2005).

For modeling a system (Gelman & Garcia,
1989; Mora et al.. 2003) it is necessary and suf-
ficient to identify the following elements: (i)
inner systems (subsystems), (ii) outer systems
(suprasystem, environment), (iii) interrelation-
ships with outer systems (inputs, outputs), (iv)
interrelationships with inner systems, and (v)
properties and actions.

Inner systems (called subsystems) are systems
that compose the system under study, are man-
datory for composing it and own their specific
components. Outer systems (supra-system, and
environment) are the immediate wider system
that contains the system under description (su-
prasystem), and the outer setting that contains
the supra-system (environment). Both affect the
system and both can be affected by it. Interrela-
tionships with outer systems are the transference
of materials, energy and information that the
system needs to fulfill its purpose (a fundamental
emergent property). The system’s inputs are the
flows of materials, energy and/or information that
the system needs to have a useful purpose. The
system’s outputs are flows of materials, energy
and/or information that the system generates to
the supra-system for accomplishing its purpose.
The interrelationships with inner systems can be
considered inner inputs and outputs. Finally the
system’s properties are substantial features with
the potential to exhibit an effect/product or cause/
producer, while that the system’s actions are acts
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Table 1. The essential system framework

ELEMENT 1: INNER SYSTEMS

1.1 Subsystem A

1.1.1 Process/activities

1.1.2 People (employees)

1.1.3 Resources

1.2 Subsystem B

1.2.1 Process/activities

1.2.2 People (employees)

1.2.3 Resources

1.X Subsystem ...
ELEMENT 2: OUTER SYSTEMS

2.1 Suprasystem

2.1.1 Beneficiaries/Customers

2.1.2 Competitors

2.1.3 Suppliers

2.1.4 Regulators

2.1.5 Partnerships

2.2 Environment

2.2.1 Economic Influences

2.2.2 Legal Influences

2.2.3 Social Influences

2.2.4 Technological Influences

2.2.5 Physical Influences

performed by the exercise of properties, and these
(actions) can be realized on itself (e.g. the system)
or on other external systems.

Systems own some mandatory properties:
emergency, purposefulness, hierarchical organi-
zation, control and communication information,
and outcomes. Emergency is a generic name for
any property owned by the whole system but
not by a subset of parts. Purposefulness is the
implicit general and long-term aim searching by
the system. This can be self-defined or imposed
by an external system. Hierarchical organization
is a property that is manifested by the system per
se through its composition by subsystems and its
inner interrelationships. Control and communica-
tion information property is manifested through
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ELEMENT 3: INTERRELATIONSHIPS WITH OUTER
SYSTEMS

3.1 INPUTS

3.1.1 Customer’s needs/wants

3.1.2 User’s needs/wants

3.1.3 Extent of beneficiaries’ contact (presence/participation)

3.2 OUTPUTS

3.2.1 Service actions’ attributes

ELEMENT 4: INTERRELATIONSHIPS WITH INNER
SYSTEMS

4.1 INNER INPUTS

4.1.1 Inner Customer’s needs/wants

4.1.2 Inner User’s needs/wants

4.1.3 Inner Extent of beneficiaries’ contact (presence/participa-
tion)

4.2 INNER OUTPUTS

4.2.1 Inner Service actions’ attributes

ELEMENT 5: PROPERTIES & ACTIONS

5.1 Emergency

5.1.1 Purposefulness

5.1.2 Hierarchical organization

5.1.3 Control and communication information

5.1.4 Outcomes

5.1.5 Other properties

5.2 Actions

the exchange of information for controlling and/
or communicating aims. The system’s outcomes
are properties that affect the wider system called
supra-system. These effects are usually mea-
sured through system’s effectiveness metrics.
Additional system’s metrics are of efficiency to
evaluate the rate of outputs to inputs (including
other resources), and of efficacy to evaluate the
rightness of the real achieved outputs versus the
expected ones. Of all these properties, emergency
can be considered the root one, and the remain-
ders as a subset. For instance, purposefulness is
an emergent property as it is own by the whole
entity, and not for a particular part. This view is
exhibited in Table 1.
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Consequently to design the service systems
framework the following steps were undertaken:
(I) we selected a previous theoretically valid
conceptual framework of what is a system (Mora
et al.. 2003) and it was updated with generic
knowledge on services by two lead authors. (II)
Each core study was reviewed by two lead authors
for identifying conceptual pieces that fit in some
of'the five elements that comprise a system. Each
time a new conceptual element was identified
(and agreed to be included by at least two authors
that acted as codifiers), previous studies were
analyzed again to assess the extent to which that
element is: explicitly (@), implicitly (@) or not
posed (O) in such studies. Thus, the assessment
of elements exhibited in Table 2 was built itera-
tively. (III) Authors qualitatively assessed the
elements identified in the five studies to pose the
final non-redundant and essential ones to be in-
cluded in the harmonized view of the construct:
service system. The triple symbol (AAA) stands
by for an essential/mandatory element for the
harmonized view of service system, two symbols
(AA) stands by for a sub-item of a mandatory
element, and a single symbol (A) for a sub-item
of amandatory element but few reported. Finally,
(IV) the other three co-authors conduct a face
validity test on the rationale of such element in
the service system framework. Table 1 exhibits
the essential system framework, and Table 2 the
new designed service system framework.

The main insights from the set of five core
studies are used to design and theoretically sup-
port the service system framework exhibited in
Table 2. We remark the essential ones. From
Levitt’s studies (1972, 1976), suggests that we
must avoid a discretionary and casual human-
intensive approach for services and we must
design, deploy and control services similar to the
standards and quality of products that are manu-
factured. Thus, components (1.1.1,and 1.1.3) are
remarked.

Subsequent studies (Shostack, 1984; Heskett,
1987; Schlesinger & Heskett, 1991) have comple-

mented Levitt’s view for services with employ-
ees’ satisfaction and motivation. Schelesinger
and Heskett (1991, p. 73), while defending the
need of employee motivation and satisfaction,
admit that implicitly these issues are insufficient
when asserting that ““ ... service failures are not
failures, they have been designed into the system
by the choices senior management have done”.
Thus from a systems view, service failures must
be assigned to the overall system and trust only
in highly motivated employees is insufficient to
guarantee a stable and predictable quality of ser-
vice. Thus from this set of studies, the systemic
element (1.1.2) is justified as essential.

The next study (Cook et al. 1999) is one of the
most complete in the business operations manage-
ment literature. While the authors conclude that
a service definition is not adequate, we believe
that while an individual proposal for defining
such a construct can be disparate, an integrative
definition from shared and essential attributes
can be helpful. Cook et al. (1999) identify mar-
keting-oriented and operations-oriented service
attributes. In the former case, these attributes are
tangibility-intangibility, differentiation, object
of service (people or people’s possessions), type
of customer (individual or institutional), and
commitment. In the latter case, these attributes
are customer contact, capital-people intensity,
customer involvement, production process, and
employee discretion. Additional attributes such
as customization, quality and socio-economic
environment issues are also identified. From this
extensive study, as illustrated in Table 2, several
elements can be remarked (1.1.1, 1.1.3, 3.1, 3.2,
2.2.1,and 2.2.3).

We review Spohrer’s (2008) and Spohrer et
al.’s (2007) studies by their comprehensiveness
in the SSME knowledge stream. While several
partial definitions for the construct service are
elaborated, we consider that the following one
(Spohrer, 2008): “... the application of resources
(including competences, skills, and knowledge)
to make changes that have value for another
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Table 2. The service system framework

Shostack
(1984,), Spohrer
Levitt Heskett Cook (2007), Mora Level of
1972, (1987), et al. Spohrer et al. Inclusion
1976) | Schelesinger | (1999) et al. (2008b)
& Heskett (2008)
(1991)
ELEMENT 1: INNER SYSTEMS @ @ @ [ ) [ ) AAA
1.1 Subsystem A @ @ @ [ ] [ ] AAA
1.1.1 Process/activities () [ ) [ ) [ ) [ ) AAA
2.1.1 Well-defined/designed process [ ] [ ] @ [ ] [ ] AAA
2.1.2 Procedures (routinized, standardized) [ ] [ [O) () () AAA
1.1.2 People (employees) () (] ® [ ] [ ] AAA
2.2.1 Discretion-Divergence controllability [ @ [ @ @ AA
2.2.2 Unskilled, skilled or professional @ @ [ ] @ @ A
2.2.3 Motivation/ Satisfaction O ) O O O AA
1.2.3 Resources (] () (] [ () AAA
2.3.1 Materials and Machines (] (] (] [ ] () AA
2.3.2 Information and knowledge @ o @® [ [ AA
2.3.3 Capital (hard, soft, hybrid)-people intensity levels [} () () [} @ AA
1.2 Subsystem B ... A
ELEMENT 2: OUTER SYSTEMS @ @ [ ) [ ] [ ) AAA
2.1 Suprasystem @® (O] [ ] [ ] () AAA
2.1.1 Beneficiaries @ @ [} [} o AAA
colictive comsumption) °© |o o |o ® A
2.1.1.2 Things (people’s possessions) [ ] [ ] [ ] [ ] [ ] AA
2.1.1.3 Organizations (virtual people’s possessions) @ @ [ ] @ @ AA
2.1.2 Competitors @ O] O] [ [ ]
2.1.3 Suppliers @ @® @® [ J [
2.1.4 Regulators @ O] O] [ [ ]
2.1.5 Partnerships @ O] O] [ [
2.2 Environment @ @® (] () [ ] AAA
2.2.1 Economic Influences @ @ [ [ [ AA
2.2.2 Legal Influences @ @ o [ ] [ ] AA
2.2.3 Social Influences C] o (] [ ] [ J AA
2.2.4 Technological Influences () @® () () [ ] AA
2.2.5 Physical Influences @ @® () [O) @® AA
l;;gf?’gl&[‘lg 3: INTERRELATIONSHIPS WITH OUTER ® ® ® ° ° AAA
3.1 Inputs @ @ @ () [ ] AAA
3.1.1 Customer’s needs/wants ) [ ) [ ) [ ) @® AA
3.1.2 User’s needs/wants (] (] o [ ] ® AA
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Table 2. continued

Shostack
(1984,), Spohrer
Levitt Heskett Cook (2007), Mora Level of
1972, (1987), et al. Spohrer et al. Inclusion
1976) | Schelesinger | (1999) et al. (2008b)
& Heskett (2008)
(1991)
resenes prtcpaton) ° |o ° |o o A
3.2 Outputs @ @® @® () () AAA
3.2 Service actions’ attributes [ ] () () () () AAA
3.2.1.1 Intangibility [ J [ ] [ ] [ ] [} AA
predictale, bl sandand, soseffctive) ° |o o |o o M
3.2.1.3 Simultaneous production -consumption time @ [ ) [ ) [ ) [ ] AA
st e o e fe fo | w
3.2.1.5 Perishability of effects O O [ J ® O
3.2.1.6 Reversibility of effects O O ° @® O
Speci;é;ﬁz f(x:;:z ];)ef/ g;lrsltec;?;zanon, differentiation and ° ° ° ° ® A
3.2.1.8 Financial evaluation (cost, economic value) [ ) () @ [ ) @ AA
g#g]l}’g:\}l\ls"[‘ 4: INTERRELATIONSHIPS WITH INNER O O O ® ® AAA
4.1 Inner Inputs O O O @® @® A
4.2 Inner Outputs O O O ® ® A
ELEMENT 5: PROPERTIES & ACTIONS O O O [ ] [ ) AAA
5.1 Emergency O O O [ ()
5.1.1 Purposefulness O O O () [ )
5.1.2 Hierarchical organization O O O ® ®
5.1.3 Control and communication information O O O (] [ )
5.1.4 Outcomes @ @ @ [} [ ) AAA
Ciarie:'.1.4.1 Generic added value only assessed by benefi- ° ° ° ° ° AAA
form) anly sssced by beneteres L |® | @ ® |o |o M
e O O
by be I51‘.31;011.;lriFel;lancml/economlc added value only assessed ° ° ® ° ® AA
5.1.5 Other properties @ @ @ [ ] [ ] AAA
5.6.1 Complexity () @ o [ ) [ A
5.6.2 Sustainability / Survivability O O O () ® A
5.6.3 Efficiency/internal service system’s metrics @ @ [ [ [ AA
5.6.4 Efficacy, Ethical and Aesthetical metrics @ @ @ @ [
5.7 Actions O] @ O] [ J [ ]
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(system)”, as well as the postulation of the service
system construct as “... a value coproduction
configuration of people, technology, other internal
and external service systems, and shared informa-
tion (such as language, processes, metrics, prices,
policies, and laws.” (idem, p. 72), as the core two
contributions related to this research. Spohrer
et al. (2007, p. 76) indicates that “ ...
systems are complex adaptive systems made up
of people, and people are complex and adaptive
themselves. Service systems are dynamic and open,
rather than simple and optimized. And there are
many different kinds of value, including financial,
relationship, and reputation.” Spohrer’s study
(2008) is mainly built up on Lusch and Vargo’s
(2006) service-dominant logic, where each “ser-
vice system engages in three main activities that
make up the service interaction: (1) proposing a
value co-creation interaction to another service
system (proposal), (2) agreeing to a proposal
(agreement), and (3) realizing the proposal (re-
alization)”. Spohrer (2008) study endorses Lusch
and Vargo’s (2006) core proposition that “value
is always uniquely and phenomenologically de-
termined by the beneficiary.” Service system’s
efficiency (how well the system is performing its
processes) and effectiveness (how much the sys-
tem’s outcomes are valuable to its supra-system)
emerge as value-oriented natural attributes. The
remaining systemic metrics, i.e., efficacy, ethical,
and aesthetical measurements (Checkland, 2000)
are implicitly addressed. Efficacy refers to how
well the system is generating the expected outputs.
The Ethical category assesses how well the sys-
tem is acting in conformity with the legal, social
and the cultural de facto and de jure norms in its
supra-system. In turn, aesthetical issues measures
how pleasant are the system’s actions. Thus, the
five elements are justified, and in particular the
element 5.5 (outcome), emerges as an essential
feature through the added-value premise thateach
service system must fulfill.

service
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Finally, from Mora et al.’s (2008b) study,
the concepts of business organization, business
organizational subsystem, business process and
sub-process, business activity, and product and
service, are considered from a systems perspec-
tive. For Mora et al. (2008b) a service can be
defined as an expected and intangible system’s
people-oriented and valued outcome from a
system’s outputs (acts), where a system can be a
business activity, business process, business or-
ganizational subsystem or business organization.
In contrast, a product (or good) is defined as an
expected and tangible system’s machine-oriented
valued outcome from system’s outputs (matter),
where a system can be a business activity, busi-
ness process, business organizational subsystem
or business organization. Accordingly based on
the Theory of Systems, generic system’s outputs
can be classified as a flux of matter, energy,
and/or information. Mora et al. (2008b) extends
such a classification to include a flux of acts and
knowledge, where acts can be considered aspecial
kind of energy, and knowledge a special kind of
interpreted information about - how- and why-
based information pieces. Such definitions are
abstract. Specific attributes are responsibility of
the system’s modeler. Main distinction between
the service and product concepts, is the type of
element that can assess the value received (sub-
jective or intra-subjective). In the former case,
this can only be conducted by a single person
or a group of people, and in the latter case, by
automated machines (objective assessment).
However, machine-oriented value metrics can
be incorporated into an overall service valuation
(e.g. for adding objective metrics).

Hence, from these last studies, the five main
elements are justified. However, despite the
definition a system as subsystems and inner inter-
relationships, no study reports such elements. For
theoretical consistency these elements are kept in
Table 2 and assessed with the single symbol (A)
as few reported.
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THE HARMONIZED DEFINITIONS
FOR SERVICE AND SERVICE
SYSTEMS CONSTRUCTS

The review of these five set of studies covers the
most relevant conceptual pieces to assemble the
service system framework (exhibited in Table
2). We consider this useful to elaborate on a har-
monized view of the service and service system
constructs. The main theoretical implication that
contrasts with the previous disparate definitions for
the service construct, is a holistic multidimensional
conceptualization. Froma systems view, aservice
canbe initially mapped to: (i) an agreed integrated
flux of actions (outputs’ system) delivered by a
provider system to a customer system to co-create
value (Spohreretal. 2007 view), and to (ii) a status
property in the customer service that is affected
by the delivered provider’s system actions.
However, given the core characteristic on the
co-responsibility of both parties (provider and cus-
tomer systems) to generate the expected value, by
applying a systems view again, this characteristic
canbe assessed as an emergent property. Thus, both
the service provider and the service customer are
co-producers (e.g. single necessary elements but
not sufficient ones by separate) for this expected
value realization. This last implication carries out
to derive from a systems approach an innovative
and challenger re-conceptualization for both
service and service system constructs. Instead
to consider the service system like uniquely the
provider system, and the users being external to the
system, we can re-conceptualize it with the follow-
ing two core components: (i) a service facilitator
sub-system (e.g. the original service provider),
and (ii) a service appraiser subsystem (e.g. the
initial user’s system). This re-conceptualization
implies that services failures can be caused by
deviations on the agreed behaviors not only from
the service facilitator subsystem -as at present is
usually accepted-, but also from mistakes into
the service appraiser subsystem. We pose denote
this system as service-fa system to distinguish it

from its current connotation, and for the service
facilitator and service appraiser subsystems as
service-f and service-a subsystems.

With this new view of system, the initial two-
dimensional mappings for the concept service
must be updated to be consistent with the systems
approach. Thus, we pose the following mappings
for the concept of service: (i) an agreed integrated
flux ofactions delivered by afacilitator sub-system
to an sub-appraiser system, complemented with a
flux ofactions of'the latter, to co-create an expected
value outcome, and affect positively the predeter-
mined status properties in both systems (extended
Spohrer et al.’s 2007 view), (ii) status properties
in the facilitator and appraiser subsystems that
are affected by the service interactions between
both subsystems, and (iii) an value outcome (e.g.
an emergent property, thus co-generated) that af-
fects to the suprasystem.

To distinguish these three dimensions of a
service, we pose the following notation: (i) service-
f(f1,f2,...) and service-a(al, a2,...) stand by
service as a flux of actions, (ii), service-f(sf) and
service-a(sa) stand by service as properties, and
(ii1) service-fa* stand by service as the system’s
outcome. Based in derived findings, we define:

. a service-f system as a system designed
for delivering service-f(f1,f2,...) actions
toward, and receiving service-a(al, a2,...)
actions from, a service-o system, with the
purpose to mutually generate an expected
outcome called service-fa* and affect pos-
itively two properties called service-f(sf)
and service-a(sa).

° a service- o system as a system existent
for receiving service-f(f1,f2,...) actions
from, and delivering service-a(al, a2,...)
actions toward, a service-f system, with the
purpose to mutually generate an expected
outcome called service-fa* and affect pos-
itively two properties called service-f(sf)
and service-a(sa).
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a service-fa system is a system comprised
of a service-f sub-system and a service-o
sub-system, with the purpose to mutually
generate an expected value outcome called
service-fa*, and which operates into a su-
prasystem and an environment.

a service-fa* is an expected people-ori-
ented and valued outcome (which can be
complemented by objective machines-ori-
ented metrics), from a service-fa system,
under an implicit or explicit agreement of
its service-f and service-o. sub-systems
during a well-delimited period.

a service-o(sa) is a service-o. system’s
property expected to be positively affected
by the service-f(f1,/2,...) and its service-
a(al, a2,...) actions, under an implicit or
explicit agreement of such service-f and
service-o. sub-systems during a well-de-
limited period.

a service-f(sf) is a service-f system s prop-
erty expected to be positively affected by
the service-a(al, a2,...) and its service-
f(f1,f2,...) actions, under an implicit or

explicit agreement of such service-f and
service-o, sub-systems during a well-de-
limited period.

Figure 1 illustrates a diagram of such con-
structs. This definition incorporates the most rel-
evant and shared properties from previous studies
but introduces a new connotation on the service
concept: byusing Theory of Systems, the serviceis
mapped to three systemic constructs: system’s ac-
tions, properties, and outcomes (special emergent
properties). In Figure 1, it is illustrated that the
expected valued outcome (e.g. the service-fa *) is
not experienced only by the appraisal subsystem
(e.g. the traditional customer or user entities that
receive the service) but for all systemic elements:
the facilitator system, the provider supra-system
and finally its environment by the co-creation of
value that has interdependencies. The distinction
between the appraisal and facilitator system is
further elaborated in tables 3.1, 3.2 and 3.3 below.

Figure 1, also illustrates the systemic view of
the remainders systems in the suprasystem: system
of service regulators, system of service partner-

Figure 1. Diagram of the service system and service constructs
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Table 3a. Examples of the Service System Categorizations: a facilitator-oriented service system

Service-fo:
service system name

Air transportation for passengers service system.

Service-fo*:
expected value outcome

A trustworthy, cost-effective, and on-time transportation by aircraft from a planned origin

to a destination.

service-f:
service facilitator sub-system (@)

Airline company.

service-f(sf):

service facilitator status properties

-Availability of schedule flights for most expected traveling cities.

- Operational conditions of aircrafts.

- Enjoyable/pleasant flight environment.

- Competitive air tickets prices.

- Availability of loyalty rewards programs.

- Code-share with other airlines to offer more routes and destinations

service-f(f1,2,...):

service facilitator actions

- Ticket reservation.

- Passenger check-ins and check-outs.
- Luggage handling.

- Flight operation.

- Background pre-flight operations.

- Background post-flight operations.

service-a:

service appraiser sub-system (@) A passenger.

service- a(sa):
service appraiser status properties

- Pleasant (secure, enjoyable and on-time) arrival to planned destination by plane.
- Pleasant check-out of flight (luggage is not missed)

service- a(al, a2,...):
service appraiser actions

- On time arrival to airport/airline offices
- To respect and abide by the airline/federal aviation authority (FAA)/Transportation
Security Administration (TSA) rules & regulations.

Supra-System

International air transportation service system.

Environment

Air and legal space macro-system

ships, system of appraiser’s competitors, and the
system of service facilitators. It is clear that from
aservice facilitator system’s view, some elements
change (e.g. competitors become customers for
instance). However, Figure 1, exhibits these supra-
system’s elements from the service-fa system,
that provides to it an expected outcome (service-
fa*) and which interacts and it is finally affected
by the following suprasystem elements: regulators,
partnerships, suppliers, competitors and custom-
ers.

Additionally by incorporating the fourth and
fifth systemic metrics for any kind of systems
(Checkland, 2000) of ethics and aesthetic, it is
clear that a high quality and valued service (e.g.
the outcome) as well as its co-generative service
system, must comply also the legal, environmental
and social regulations toward its supra-system

and environment. Aesthetic issues can be also
incorporated by including comparative metrics
on how pleasant are the actions experienced by
the appraiser and facilitator subsystem in two
competitive service systems. Thus, for instance,
a high quality service is not more when employ-
ees are stressed for unpleasant acts, or when the
service system is damaging its environment. With
this innovative conceptualization of a service
system, we support the Quinn’s (1992) notion of
a service as the building block for a new trading
and business economy, which affects no only to
customers, butto all involved systems. Inaddition,
because a service is also an expected outcome, it
lasts more, equal, or less than the service period
of co-generation (e.g. application of actions).
Anadditional implication that can be derivable
from both these harmonized connotations is an
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innovative initial taxonomy of three categories
of service systems according to their intensity
of responsibility of each sub-system. This is as
follows:

i.  Facilitator-oriented service systems - are ser-
vice systems when the commitments asked
to the service facilitators exceed relevantly
to the ones asked to service appraisers.

ii.  Appraiser-oriented service systems - are ser-
vice systems when the commitments asked
to the service appraisers exceed relevantly
to the ones asked to service facilitators.

iii. Balance-oriented service systems - are ser-
vice systems when the commitments from
both parties arerelatively of similar intensity.

We estimate that most service systems at pres-
ent in business and governmental organizations
belongto the categories (i) and (iii). Tables 3.1, 3.2
and 3.3 illustrate such a classification of service
systems with three examples. In these tables the
symbols (@,w,®) indicate respectively a strong,
similar and sufficient intensity of responsibility
for the expected value co-generation. In the first
case, an air transportation system seeks to serve
through a reliable transportation by aircraft from
one city to another one. In the second case, a tax
declaration system seeks to serve through timely
satisfied tax obligations. Finally, in the third case, a
graduate educational system seeks to serve through
the development of high-quality competences in
a specific knowledge domain.

As illustrated in table 3a, an air transportation
systems serves as a facilitator-oriented service
system to provide a comprehensive service that
meets and hopefully exceeds the needs, wants
and expectations of the passenger from a service
perspective. A strategic alliance with another
airline allows code sharing so that passengers
have a wider variety of routes (i.e., origins and
destinations) to choose from and receive frequent
flier miles from code-share partner airlines (e.g.,
the One World alliance among American Airlines,
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British Airways, Air Mexico, Cathay Pacific, and
so forth). This service-fa system is classified as
facilitator-oriented, because the responsibilities
of the passengers (e.g the appraiser subsystem),
are simple and low cost when these are compared
with the assigned ones to the facilitator subsystem
(e.g. complex and high cost).

As illustrated in table 3b, an e-Tax citizen
declaration service system serves as an appraiser
service-oriented system to provide a timely and
cost effective service to the taxpayers and the
government’s treasury department/internal rev-
enue service (IRS). The up-to-date tax code/rules/
regulations can be implemented by this transaction
system to facilitate the fair and accurate collec-
tion of taxes. Web 2.0 technologies (e.g., avatars
in Second Life) can be used as supplementary
services to assist the taxpayers with their queries
and reduce human resources costs for the govern-
ment. In this case, the service-fa system is clas-
sified as appraisal-oriented, because while there
are relevant responsibilities from the facilitator
system, the taxpayers (citizens and business) (e.g
the appraiser subsystem), are asked to provide and
execute a series of actions ranging from simple to
very complex actions, with high cost implicated
by wrong actions. In this type of systems, the cost
of involuntary mistakes done from the appraiser
system is high compared with the first type.

Asillustrated in table 3¢, a graduate education
service system serves as a balanced service-ori-
ented system to provide a valuable service that
contributes to the development of the students’
lifelong learning activities and helps them earn a
living in an ethical and responsible manner. The
co-creation of value by the learning facilitator
and the student not only enhances the learning
experience butalso contributes to the development
of the individual, society and economy. This
service-fa system is classified as a balanced fa-
cilitator-appraisal system, because the non-ac-
complishment of responsibilities of any of the
two systems will reduce the expected value out-
come.
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Table 3b. Examples of the service system categorizations. an appraiser-oriented service system

Service-fo:
service system name

e-Tax citizen declaration service system.

Service-fo*:
expected value outcome

Timely satisfied fiscal obligations.

service-f: . .

. S o Government tax office and online tax declaration system.
service facilitator sub-system (@)
service-f(sf): - Status of collected taxes.

service facilitator status properties

- Status of availability of e-offices

service-f(f1,f2,...):

service facilitator actions

- To notify timely the tax payment obligations.
- To make available office or e-systems to receive the tax declarations.
- To processing tax declarations.

service-a.:
service appraiser sub-system (@)

A tax contributor.

service- a(sa):
service appraiser status properties

- Correctness and timeliness of tax declaration (with potential assistance of other service

systems).

service- a(al, a2,...):
service appraiser actions

- To be aware of the tax declarations deadlines.
- To present timely the tax declaration,
- To keep the fiscal records for further auditing procedures.

Supra-System

Governmental e-service system

Environment

A country tax regulation macro-system

Table 3c. Examples of the service system categorizations: a balance-oriented service system

Service-fa:
service system name

Graduate education service system.

Service-fo*:
expected value outcome

Development of high-quality competences in a specific knowledge domain.

service-f: . .

. S o Graduate system (faculty, curriculum, infrastructure)
service facilitator sub-system (w)
service-f(sf): - Innovative knowledge transference status

service facilitator status properties

- Relevance of knowledge generated

service-f(f1,12,...):

service facilitator actions

-To teach high-quality knowledge.

-To assess students in an unbiased manner.

-To encourage students for their maximum performance.
-To instill a love/passion for lifelong learning

service-a:
service appraiser sub-system (w)

Graduate student (as a single human being system).

service- a(sa):
service appraiser status properties

- Knowledge level
- Stress level

service- a(al, a2,...):
service appraiser actions

- To achieve high grade-point-average (GPA).
- To fulfill the academic regulations

ment.

-To apply the learned knowledge in an ethical and responsible manner with sound judg-

Supra-System

Regional educational service system (e.g., SACS)

Environment

A countrywide and worldwide educational macro-system
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Hence, we can pose as three initial criteria for
assessing a service-fo. system as facilitator, ap-
praiser or balanced one, as follows: (i) the cost
of mistakes, (ii) the complexity of actions, and
(ii1) the legal responsibility for achieving the
expected outputs.

From these conceptual systemic designs, we
can conclude that these new definitions: (i) in-
clude previous main shared properties from key/
seminal studies in three knowledge streams, (ii)
endorse and enhance two of the best and updated
definitions for such constructs (from Spohrer
(2008) and Spohrer et al. 2007)), and (iii) are
build up on more elaborated concepts of Theory
of Systems. Table 1 reports a generic framework
of a system. Table 2 exhibits a framework based
in Table 1’s framework, populated with essential
as well as few reported but important elements
posed to be considered to characterize a service
system and a service. From these findings, the
definitions of such fundamental concepts have
been reported. In particular, both definitions are
highly innovative and challenger to the current
ones, but are theoretically consistent with most
important elements suggested. Additionally, given
the innovative definition of a service system as a
whole system comprised of the facilitator and the
appraiser subsystems, an initial taxonomy of three
types of service systems is reported in Table 3.

We finally argue that from these definitions,
more detailed definitions can be generated if the
interrelationships and properties of the system
under study (e.g. the service system) are consid-
ered. These particularizations are suggested for
further research.

CONCLUSION

In this conceptual design study, we have reviewed
key/seminal studies on two highly related knowl-
edge streams to design: (i) an initial framework to
characterize the concepts of service system and
service, under a system view, and (ii) initial har-
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monized definitions (e.g. identification of shared
and essential properties) for such fundamental
concepts. This article reports also an innovative
conceptof service as amultidimensional concept:
service as actions, service as a property, and ser-
vice as an expected. For instance, when a person
is operated, the service acts are all medical and
patient actions for achieving the “be operated”
goal, service status properties for patient and
doctor can be “health status” and “work satisfac-
tion” respectively, and service as expected value
outcome can be “efficient utilization of medical
resources” and “recovering a productive person”.
It must be noted that expected value are strongly
influenced during the application of service acts,
but it can last after a long period..

We believe this is a challenger and innovative
idea based in Theory of Systems. Furthermore,
most service studies have used a limited concep-
tualization of what is a system or have omitted
seminal references. For instance, Lovelock &
Gummesson (2004) do not cite papers from Quinn
(1992)and Levitt’s (1972, 74). Furthermore, these
authors (Lovelock & Gummesson, 2004, p. 38)
suggest that “in particular, we believe there is a
need for systematic field research in services”
(pp- 38) but no seminal reference/s on Theory of
Systems is/are cited.

Furthermore, despite there is a growing body
of research on isolated aspects of operations
services; still there is little research that is ex-
plicitly IT Service Management (ITSM) related.
Consequently, while there is a significant growth
of ITSM practice in industry, there is no academic
work or community of scholars that shares a com-
mon mission to understand how to advance it.
This article serves as a good foundation to build
this stream of research using the systems theory
as a theoretical foundation. Services are emerg-
ing in separate areas of academic, industry and
government but few attempts have been made to
integrate them. Since the early versions of ITIL
lacked truly quantifiable business values, IT or-
ganizations are not interested in and supportive
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of ITSM processes. ITIL faces an uphill battle for
acceptance and creditability that needs to be won
across the entire organization.

The facilitator and the appraisal system are
measurement-driven and outcome-based approach
to continuous process improvement that focuses
on reduction of variation, consistency and high
service quality. Therefore, in terms of IT service
oriented industry, combining the ideas from this
article with established frameworks such as ITIL,
ITSM, Capability Maturity Model Integrative
(CMMI) can migrate current processes toward us-
able, measurable processes that can help enhance
and sustain competitive advantage.

In terms of future research directions, more
research needs to take place specifically relating
to how measures from the framework described
in this article contribute to organizational perfor-
mance and service quality. Furthermore, what are
themostappropriate and effective ways to measure
the variables illustrated in Figure 1, and on the
trade-offs between the various performance mea-
sures. Research should also be performed on ways
to make the measure/s evolve to keep up with the
dynamic changes in the system and needs of each
field/industry taking into consideration various
factors such as cost, scope, value and timeliness.

Hence, while the primary contribution of this
article can be considered scholastic, we claim that
these initial framework and definitions for service
system can be useful to integrate the disparate
current views of IT services, and to advance the
knowledge demanded for IT service stakeholders
for a better understanding on how to engineering
and manage IT service and IT service systems.
However, further research is encouraged for such
aims.

REFERENCES
Ackoft, R. (1971). Towards a system of systems

concepts. Management Science, 17(11),661-671.
doi:10.1287/mnsc.17.11.661

Alter, S.(2003). 18 Reasons Why I'T-Reliant Work
Systems Should Replace “The IT Artifact” as the
Core Subject Matter of the IS Field. Communica-
tions of AIS, 12, 366-395.

Beachboard, J., Conger, S., Galup, S., Hernandez,
A.,Probst,J., & Venkataraman, R. (2007). AMCIS
2007 Panel onIT Service Management: [T Service
Management in the IS Curriculum. CAIS, 20(35).

Bieberstein, N., Bose, S., Walker, L., & Lynch,
A.(2005). Impact of service-oriented architecture
on enterprise systems, organizational structures,
and individuals. IBM Systems Journal, 44(4),
691-708. doi:10.1147/5j.444.0691

Checkland, P.(2000). Soft Systems Methodology:
a 30-year Retrospective. In Checkland, P. (Ed.),
Systems Thinking, Systems Practice (pp.A1-A65).
Chichester: Wiley.

Chesbrough, H., & Spohrer, J. (2006). A
Research Manifesto for Services Sciences.
Communications of the ACM, 49(7), 35-40.
doi:10.1145/1139922.1139945

Cook, D., Goh, C., & Chung, C. (1999). Service
Typologies: a State of the Art Survey. Production
and Operations Management, 8(3), 318-338.
doi:10.1111/.1937-5956.1999.tb00311.x

Gelman, O., & Garcia, J. (1989). Formulation and
axiomatization of the concept of general system.
Outlet of the Mexican Institute of Planning and
Systems Operation, 19(92), 1-81.

Gelman, O., Mora, M., Forgionne, G., & Cer-
vantes, F.(2005). Information Systems and Systems
Theory. Encyclopedia of Information Science
and Technology (pp. 1491-1496). Hershey, PA:
Idea Group.

Glass, R., Armes, V., & Vessey, 1. (2004). An
Analysis of Research in Computing Disciplines.
Communications of the ACM, 47(6), 89-94.
doi:10.1145/990680.990686

167



Toward an Integrated Conceptualization of the Service and Service System Concepts

Heskett, J. (1987). Lessons in the service sector.
Harvard Business Review, (Mar-Apr): 118—126.

Hevner, A. R., March, S. T., Park, J., & Ram, S.
(2004). Design Science in Information Systems

Research. Management Information Systems
Quarterly, 28(1), 75-105.

Kettinger, W., & Lee, C. (1997). Pragmatic
Perspectives on the Measurement of Informa-
tion Systems Service Quality. Management
Information Systems Quarterly, 21(2), 223-240.
doi:10.2307/249421

Kettinger, W., & Lee, C. (2005). Zones of Toler-
ance: Alternatives Scales for Measuring Infor-

mation Systems Service Quality. Management
Information Systems Quarterly, 29(4), 607—623.

Kontogiannis, K., Lewis, G., Smith, D., Litoiu,
M., Miiller, H., Schuster, S., & Stroulia, E. (2007).
The Landscape of Service-Oriented Systems: A
Research Perspective. In: International Workshop
on Systems Development in SOA Environments
((SDSOA’07: ICSE Workshops 2007). IEEE, 1-6.

Leitheiser, R., & Wheteber, J. (1986). Service-
Support Levels: an Organized Approach to
End-user Computing. Management Informa-
tion Systems Quarterly, (December): 337-349.
doi:10.2307/249187

Levitt, T. (1972). Production-line approach to ser-
vice. Harvard Business Review, (Sep-Oct): 41-52.

Levitt, T. (1976). The Industrialization of Service.
Harvard Business Review, (Sep-Oct): 63—74.

Lewis, L. (1976). Service level: a concept of the
user and the computer center. /BM Systems Jour-
nal, 4,328-357. doi:10.1147/sj.154.0328

Lovelock, C., & Gummesson, E. (2004). Whither
services marketing? In search of a new paradigm

and freshperspectives. Journal of Service Research,
7(1),20-41. doi:10.1177/1094670504266131

168

Lusch,R., & Vargo, S. (2006). (Eds.). The Service-
Dominant Logic of Marketing: Dialog, Debate,
and Directions. ML.E. Sharpe: New York.

March, S., & Smith, G. (1995). Design and
natural science research on information technol-

ogy. Decision Support Systems, 15, 251-266.
doi:10.1016/0167-9236(94)00041-2

Mora, M., Gelman, O., & Cervantes, F. (2003).
A systemic approach for the formalization of the
information system concept: why information
systems are systems? In Cano, J. (Ed.), Critical
reflections of Information systems: a systemic
approach (pp. 1-29). Hershey, PA: Idea Group.

Mora, M., Gelman, O., Forgionne, G., Petkov, D.,
& Cano, J. (2007). Integrating the Fragmented
Pieces of Isresearch Paradigms and Frameworks:
A systems Approach. Information Resources

Management Journal, 20(2), 1-12.

Mora, M., Gelman, O., Frank, M., Cervantes, F.,
& Forgionne, G. (2008a). Toward an Interdisci-
plinary Engineering and Management of Complex
IT-intensive Organizational Systems: a Systems
View. International Journal of Information Tech-
nologies and Systems Approach, 1(1), 1-24.

Mora, M., Gelman, O., O’Connor, R., Alvarez,
F., & Macias-Luevano, J. (2008b). A Conceptual
Descriptive-Comparative Study of Models and
Standards of Processes in SE, SWE and IT disci-
plines using the Theory of Systems. International
Journal of Information Technologies and Systems

Approach, 1(2).

Mora, M., Gelman, O., Paradice, D., & Cervantes,
F. (2008c). The Case for Conceptual Research
in Information Systems. In: G. Grant & F. Tan
(Eds), e-Proceedings of the 2008 International
Conference on Information Resources Manage-
ment (Conf-IRM), May 18-20, 2008, Niagara
Falls, Ontario, Canada, 1-10.

OGC. (2007). The Official Introduction to the
ITIL Service Lifecycle. London: TSO.



Toward an Integrated Conceptualization of the Service and Service System Concepts

Olson, M., & Chervany, N. (1980). The relation-
ship between organizational characteristics and
the structure of the information service function.

Management Information Systems Quarterly,
(June): 57—-68. doi:10.2307/249337

Parasuraman, A., Zeithaml, V., & Berry, L. (1988).
SERVQUAL: aMultiple-item Scale for Measuring

Consumer Perceptions in Service Quality. Journal
of Retailing, 64(1), 12—40.

Parasuraman, A., Zeithaml, V. A., & Berry, L.
(1994). Alternative Scales for Measuring Service
Quality: A Comparative Assessment Based on
Psychometric and Diagnostic Criteria. Journal
of Retailing, 70(3), 201-229. doi:10.1016/0022-
4359(94)90033-7

Pitt, L., Watson, R., & Kavan, C. (1997). Mea-
suring Information Systems Service Quality:
Concerns for a Complete Canvas. Management
Information Systems Quarterly, 21(2), 209-221.
doi:10.2307/249420

Quinn, J. (1992). Intelligent Enterprise. New
York: The Free Press.

Sargent, R. (1999). Validation and Verification
of Simulation Models. In: P. A. Farrington, H.
B. Nembhard, D. T. Sturrock, and G. W. Evans
(Eds), Proceedings of the 1999 Winter Simulation
Conference, Phoenix, Arizona, USA, 39-48.

Schlesinger, L., & Heskett, J. (1991). The Service-
driven Service Company. Harvard Business
Review, (Sep-Oct): 71-81.

Sheehan, J. (2006). Understanding Service Sector
and Innovation. Communications of the ACM,
49(7),43-47. doi:10.1145/1139922.1139946

Shostack, G. (1984). Designing services that
deliver. Harvard Business Review, Jan-Feb is-
sue, 133-139.

Spohrer, J. (2008). (in press). [Draft version pro-
vided from author by email.]. The Service Systems
as the Basic Abstraction of Service Science.

Spohrer, J., Maglio, P., Bailey, J., & Gruhl, D.
(2007). Steps Toward a Science of Service Sys-
tems, IEEE Computer, January, 71-77.

Straus, A., & Corbin, J. (1990). Basics of Qualita-
tive Research: Grounded Theory Procedures and
Techniques. Newbury Park: SAGE Publications.

van Bon, J., Pieper, M., & vandeer Veen, A. (2006).
Foundations of IT service management, based in
ITIL. San Antonio, TX: Van Haren.

Zhao, J., Hsu, C., Jain, H., Spohrer, J., & Tanniru,
M. (2007). Panel on: Bridging service computing
and service management: how MIS contributes to
service orientation. Twenty Eighth International
Conference on Information Systems, Montreal,
CA, 1-4.

Zysman, J. (2006). The Algorithmic Revolu-
tion —The Fourth Service Transformation.
Communications of the ACM, 49(7), 48-48.
doi:10.1145/1139922.1139947

ENDNOTES

! The studies considered in this article are
theoretically different from classic marketing
studies focused on the quality of services
measurement (Parasuraman, Zeithaml, &
Berry, 1988; 1994).
We define a research meta-method as a
research generic process that can be par-
ticularized with multiple specific research
methods, under a systemic philosophical
stance and a multi-methodology research
approach.

3 Appendix A presents complementary infor-
mation on the research method employed.
Face validation is based on Sargent (1999)
recommendations.
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APPENDIX A. THE CONCEPTUAL DESIGN RESEARCH METHOD

Table A.1 Research activities of conceptual design research

Research activity

Inputs

Process

Outputs

CD.1 Knowledge Gap
Identification.

* Initial research goals.

* Conceptual units of
study.

1.1 Selection of studies by (i) recognition of au-
thors; and (ii) comprehensibility of studies.

1.2 Identification of contributions and limitations in
studies regarding the research goals.

1.3 Relevance validity assessment of the knowledge

gaps.

* The confirmed and refined
research goals.

* The relevant knowledge
gaps.

CD. 2 Methodological
Knowledge Selection.

* Confirmed and re-
fined research goals.

* Relevant knowledge
gaps.

* Conceptual units of
study.

2.1 Definition of the research purpose (conceptual
exploratory or full design).

2.2 Assignation of unit of studies between research-
ers.

2.3 Selection of the design approach (heuristic or
axiomatic).

* The research purpose.
* The work plan.

CD. 3 Conceptual
Design.

* Conceptual units of
study.

3.1 Designing of the construct, framework/
model/theory, method, or system/component (not
instanced in a real object) by applying the selected
design approach.

* The conceptual designed
artifact.

CD. 4 Design Data
Collecting.

* Conceptual designed
artifact.

4.1 Identification of conceptual units for testing.
4.2 Application of conceptual units for testing.
4.3 Face validity from a panel of experts (not
involved in the design team).

* The conceptual designed
and tested artifact (initially
used with test data).

2. The face validity assess-
ment.

CD. 5 Analysis and
Synthesis.

* Conceptual designed
artifact tested (initially
used with test data).

* Face validity assess-
ment.

5.1 Analysis (direct insights) and synthesis
(emergent insights) of findings derivable from the
designed conceptual artifact.

* The contributions from the
conceptual designed artifact.
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Table A.2. Results from the model face validation 4.3 Activity (version 1.0)

CONCEPTUAL INSTRUMENT FOR MODEL FACE VALIDATION PANEL OF EXPERTS RESULTS
: |
E slz|a|lg|z|3]|°S -
g Slzlz|z|zels]| || 2
5 E|E|E|E|E|E| 2|5 B
2 Fl2 22| 2|z Z | =] =
s | 3| 5|5 |3|Z8]| ¢ %
E HIEARE AR R AN 2
1] =
=

1.1 The designed conceptual model is supported by

core theoretical foundations regarding the topic under | 1 2131|145 |4 5 4 5 4 4 4.3 | 0.52

study.

1.2 The theoretical foundations used for developing

the designed conceptual model are relevant to the 1 2 13 (4|5 |4 5 4 5 4 4 4.3 | 0.52

topic under study.

1.3 There are no critical omissions in the literature " "

used for developing the designed conceptual model. ! 213143 4 3 4 3 401058

1.4 The designed conceptual model is logically coher-

ent to the purpose to the reality of study. ! 23433 > 3 > 4 4 40| 0.82

1.5 The designed conceptual model is adequate to the 1 213 als5|a " 5 5 4 " 40 | 058

purpose of study.

1.6 The outcome (i.e. the designed conceptual model)

is congruent Q:T.ﬁrw underlying n?mﬁnao_om‘_.ow._ phi- 1 213 a5 |* 4 5 5 4 4 40 | 055

losophy used for its development among positivist,

interpretative, critical or critical realism.

.Hq The .ammﬂmdo.a oo:ommz_m_ model reports strong 1 213 lals |2 4 4 4 4 5 35 | 0.98

innovative original findings.

1.8 The designed conceptual model reports findings

that contribute to the knowledge discipline. ! 2345 3 4 3 4 3 431055

1.9 The amm.ﬂmdwa .oon.onvEm_ model is reported using 1 sl lals |2 4 5 4 4 4 38 | 098

an appropriate scientific style of writing.

Mean 33 |46 |44 |48 |40 |44 4.27

Deviation Standard 095 | 0.53 [ 0.53 | 0.44 | 0.29 | 0.52 0.70
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Table A.3. Demography of the panel of experts for the face validation 4.3 activity

Academic 01

Academic 02
(member of the research team)

Academic 03

» PhD in CSc

* 15 years in graduate teaching and research
activities in SWE

* Assoc. Professor in a top European
University

* Expert in IT Standards

* EiC of a Journal related with Standards

* PhD in CSc

* 8 years in graduate teaching and
research activities in Sw

* Senior Lecture in a top European
University

* PhD in Education

« 5 years in graduate teaching and
research activities in Sw

* Expert in SWE standards

* Assoc. Professor in a top ten state
Mexican University

Academic 04

Consultant 01

Consultant 02

* PhD in MIS

* 15 years in graduate teaching and research
activities in MIS

* Full Professor in a top three private Mexi-
can University

* PhD in CSc

* 5 years research activities in Service
Science

* Lead Principal Researcher in a
worldwide USA Research Center focused
in Service Science

* MSc in MIS

* 5 years in graduate teaching and
research activities in MIS

* Assoc. Professor in a top ten state
Mexican University

Table A.4. Compliance to Hevner's et al. design research guidelines

Id Hevner’s et al. Guideline

Addressing by this research

1 “Design as an Artifact”

A new framework and two integrative constructs are generated.

2 “Problem Relevance”

The need of having standardized/integrated definitions for the constructs of service and
service system is reported. These concepts are fundamental for the development of three
knowledge streams: SSME, ITSM and SOSE.

3 “Design Evaluation”

Given the scarcity of similar frameworks, the evaluation is realized through the descriptive
category by using an informed argument from a panel of experts. This validation is usual in
conceptual design of simulation models (e.g. face validation).

4 “Research Contributions”

Research contributions are satisfied by the (i) designed artifact itself, and (ii) the founda-
tions for designing service systems. It is not claimed a contribution to category iii: design
methodologies.

Methodological rigor is satisfied through the utilization of the Systems Approach instanced
in the design conceptual research method based in Mora et al. (2008c), March and Smith

(1995), and Glass et al. (2004). It satisfies also Hevner’s et al. (2004, p. 81) criterion for that

a problem be considered for design research versus routine design: “Design-science research
in 1S addresses what are considered to be wicked problems ...That is, those problems charac-
terized by ... complex interactions among subcomponents of the problem and its solution”.

5 “Research Rigor”

Design as a process - based in Artificial Intelligence discipline- can be defined as the time-
space-economical feasible localization/generation of a feasible node in the solution space
under the satisfaction of the goal and related constrain set. For complex problems, this an
iterative process guided by axioms —if exist them- or heuristics. This research, given the
complexity of the conceptual pieces to be used required such a process.

6 “Design as a Search Process”

Design research is presented for engineering audience (the service system framework), and it

7 “Communication of Research” | . . . ; .
is also explained its usefulness for managerial audience.

This work was previously published in International Journal of Information Systems in the Service Sector (IJISSS), edited by
John Wang, pp. 36-57, copyright 2009 by IGI Publishing (an imprint of IGI Global).
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