Mehdi Snene
Michel Leonard (Eds.)

Exploring
Services Science

5th International Conference, IESS 2014
Geneva, Switzerland, February 5-7, 2014
Proceedings

LNBIP 169

@ Springer




Lecture Notes
in Business Information Processing 169

Series Editors

Wil van der Aalst
Eindhoven Technical University, The Netherlands
John Mylopoulos
University of Trento, Italy
Michael Rosemann
Queensland University of Technology, Brisbane, Qld, Australia
Michael J. Shaw
University of lllinois, Urbana-Champaign, IL, USA
Clemens Szyperski
Microsoft Research, Redmond, WA, USA



Mehdi Snene
Michel Leonard (Eds.)

Exploring
Services Science

5th International Conference, IESS 2014
Geneva, Switzerland, February 5-7, 2014
Proceedings

@ Springer



Volume Editors

Mehdi Snene

University of Geneva

Geneva, Switzerland

E-mail: mehdi.snene@unige.ch

Michel Leonard

University of Geneva

Geneva, Switzerland

E-mail: michel.leonard @unige.ch

ISSN 1865-1348 e-ISSN 1865-1356

ISBN 978-3-319-04809-3 e-ISBN 978-3-319-04810-9
DOI 10.1007/978-3-319-04810-9

Springer Cham Heidelberg New York Dordrecht London

Library of Congress Control Number: 2014930230

© Springer International Publishing Switzerland 2014

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed. Exempted from this legal reservation are brief excerpts in connection
with reviews or scholarly analysis or material supplied specifically for the purpose of being entered and
executed on a computer system, for exclusive use by the purchaser of the work. Duplication of this publication
or parts thereof is permitted only under the provisions of the Copyright Law of the Publisher’s location,
in ist current version, and permission for use must always be obtained from Springer. Permissions for use
may be obtained through RightsLink at the Copyright Clearance Center. Violations are liable to prosecution
under the respective Copyright Law.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of publication,
neither the authors nor the editors nor the publisher can accept any legal responsibility for any errors or
omissions that may be made. The publisher makes no warranty, express or implied, with respect to the
material contained herein.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Preface

Service science is an interdisciplinary approach to the systemic innovation in
services systems, integrating management, social, legal, and engineering aspects
to address the theoretical and practical aspects of the challenging services indus-
try and its economy. Service science leverages methods, results, and knowledge
stemming from these disciplines toward the development of its own concepts,
methods, techniques, and approaches thus creating the basis for true transdis-
ciplinary gatherings and the production of innovative results. The conference
on Exploring Service Science (IESS) is now an established conference where
researchers from around the world present innovative ideas, research, and ap-
plications in the design, experimentation, and management of services. The 5th
TESS Conference was held at the University of Geneva, February 5-7, 2014. The
papers presented ideas and issues related to innovation, service management,
service engineering, and service discovery.

The conference attracted 31 papers from 14 countries and the Program Com-
mittee accepted ten full papers. Given the novelty of the domain of service
science, we would like to acknowledge and thank all the authors for their contri-
butions and their trust and the Program Committee memebers for their valuable
and professional work in reviewing the submissions and crafting the program of
this fifth TESS conference. The conference featured the keynote presentation of
Prof. Yves Pigneur from HEC Lausanne, Switzerland.

We would like to thank the local Organizing Committee and the Institute of
Services Sciences (UNIGE, Switzerland) for all the effort and support in setting
up and organizing the conference. We wish you a pleasant reading and a fruitful
use of these research results in your research and applications.

December 2013 Mehdi Snene
Michel Leonard
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Some Aspects Concerning a Generic Service Process
Model Building
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Abstract. In the context of globalization of contemporary service economies
there is an increasing need for interoperability, standardization and submission
of service processes to common norms and regulations. This stimulates the
research effort in elaboration of generic, unified approaches in service processes
design. Service Science emerged in the past decade as an interdisciplinary
specialization of systems theory, but there is still lack of consensus on its
theoretical foundations. Starting from the comparative analysis of some relevant
generic service models reported in the literature, the paper raises some specific
questions regarding the research effort in this area and, based on a Service
Science worldview of a service system and on the generic phases of a business
process, deduces a generic model of a service process lifecycle, including part
of the ISPAR states. Finally, a simple example from the educational service
sector is discussed.

Keywords: Service Science, service, service system, business process, generic
model.

1 Introduction and Motivation

Contemporary economies are characterized by a shift to service-oriented business
organizations, developing interconnected processes, in which IT technology plays a
critical role [1]. Motivated by the complexity and diversity of phenomena related to
the new emphasis on services, Service Science was initiated in 2004 by IBM, as an
interdisciplinary specialization of systems science and theory of organizations [2]
dedicated to the study of service systems [3]. As there is still no consensus on the key
concepts and theoretical foundations, Service Science needs further development [4].
An important research direction in this context is the development of conceptual
service system models, accompanied by activity-based models of service processes.

M. Snene and M. Leonard (Eds.): IESS 2014, LNBIP 169, pp. 1-16, 2014.
© Springer International Publishing Switzerland 2014



2 T. Borangiu et al.

There was a progress, in recent years, in the formalization and conceptualization of
service and service system concepts [1], [5], and a variety of proposals of service
system conceptual descriptions is reported and comparatively studied in the literature
(4], [6].

The interest for generic activity-based models of service processes, based on the
concept of business process [7], is earlier and somehow independent on the systems
approach. Important contributions were reported related to various service sectors
such as telecommunications [8], e-government [9], [10], industrial product service
systems [11] or health related services [12], among others.

The contribution of this paper is twofold. Firstly, a comparative discussion of some
diverse approaches concerning generic service models is discussed from several
interconnected perspectives, like design methodologies, technologies and degree of
generality related to the limitations of the service sector in question. This comparison
raises several questions, which are proposed to the research community. Among these
problems, an important issue concerns the unity that can be detected in the diversity
of modeling approaches dedicated to specific service sectors. Secondly, starting from
this question, a high-level model of a generic service process lifecycle is proposed,
based on a conceptual description of an abstract service system. The generic model of
the service process lifecycle is derived from the basic phases of a generic business
process lifecycle and encompasses part of the possible service outcomes, captured in
the Interact-Service-Propose-Agree-Realize (ISPAR) model [13]. Also, a clear
difference between value-proposition-based and value-co-creation interactions is
respectively emphasized. The modeling methodology is deductive and theoretical, and
a toy example from the educational service sector serves as a validation scenario for
both conceptual and activity-based models, respectively. Also, it is estimated that the
information provided in the service performance evaluation phase of the service
process may have a double role: for value co-creation and for service innovation.

Section 2 introduces a comparative overview of some classes of generic service
models reported in the literature. Section 3 presents the conceptual description of an
abstract service system, based on the ten foundational concepts of Service Science and
representing a version of the service systems worldview in [14] discussed in [4]. A high
level description of a generic service process lifecycle is proposed in section 4 followed
by a discussion concerning the role of the information provided in the service
performance evaluation phase of the lifecycle. Finally, a simple scenario concerning a
master program as a service provided by a university is discussed from both conceptual
and activity-based perspectives, respectively, followed by concluding remarks.

2 Some Research Problems in Building Generic Models of
Service Processes

Building generic models of service processes was subject of intense research in the
past decade, and there is a variety of approaches and solutions reported in the
literature. Despite their diversity, the contributions can be comparatively analyzed
from several viewpoints. Thus, in an attempt to make a broad classification, one can
distinguish between scenario independent service models [15] and the large category
of service models dedicated to specific sectors. These service sectors either already
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present a high level of automation and integration of IT — like modern manufacturing
systems, telecommunications, finance — or they have to obey to general norms,
regulations and protocols, and may increase their efficiency by developing IT-based
standardization of activities — like public services or health services.

A small set of selected and relevant papers concerning generic service process
models dedicated to service sectors is comparatively presented in Table 1. The
selection was made in an attempt to investigate how diverse service sectors, facing
similar problems, propose specific solutions and to emphasize, if they exist, the
common features of these solutions.

Firstly, despite the specificity of the needs in each service sector, the motivations
of the research efforts share several common aspects: (i) there is a lack of consensus
concerning the service system concepts, which makes difficult the cooperation
between business actors, (ii) non-unified service design solutions are inefficient from
a business perspective and (iii) the development of IT and SOA provides a
technological background for standardization of design approaches, for automation of
service interactions and for business cooperation [16], [17].

The research results are represented mainly by design methodologies - some of
them implemented as IT platforms [11] — and, if there is a high level of automation of
service interactions, also generic process models are reported [8], [10].

The design perspective for each of the service process models reflects the choice of
a specific stakeholder’s view.

The model building approaches are generally based on object-oriented descriptions
of the conceptual side, and on BPMN descriptions of the activities. The design
methodologies are diverse: from IT and SOA based methods [8], [10], to empirical
studies, literature study and interviews [18], [9].

The generality of the service process models is, in principle, limited to the service
sector of concern. However, there are efforts to go towards non-scenario specific
models, even when the research started from the problems of a specific service sector
[8].

Summing up, there are several common issues and questions to be answered for the
research in the domain of generic service process models building:

1. Why is a generic service process model necessary?
How “general” can be a generic service process model?

3. What are the contributions of technology and of norms and regulations,
respectively, in the design of standardized service process solutions?

4. What is the well suited approach and methodology for a generic service
process model building?

5. And finally, from a design management perspective, what is the
interdisciplinary team requested to perform the modeling task?

These questions, which are rather difficult to be answered even within a specific
service domain, may help building a roadmap for initiating and developing a generic
service process model, firstly as a theoretical tool for better understanding what is
unity in the diversity of services. The high-level model of a generic service lifecycle
introduced in section 4, based on the concepts discussed in section 3 is scenario
independent, so it may serve to initiate an answer to the second question.
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Table 1. Generic service process model approaches in the literature — a selected view

Garschhammer, Osatsius, Koussouris, CONTSYS, Miiller,
2001, [8] 2010, [10] 2008, [9] 2008, [12] 2010, [11]
Service Telecommunication, Public Municipal Health related Industrial
sector eCommerce eServices services, services production
eGovernment services
Research Deregulations and  Diversity of Opportunity Need for Lack of
motivation  liberalization in public provided by harmonization generic
telecommunications eServices/  Internet of concepts process
/ lack of service need of connectivity /  and concept ~ models for
concepts consensus  cooperation Homogenous  and development
in a global service ~ between Service information of industrial
market, with layered authorities =~ Composition modelingin  Product-
services for common Problem, need health Service-
eService of eGov informatics System
solutions Interoperability
Research A top-down oriented A generic, Overall Generic A generic PSS
result/ systematic service  adaptive methodology  process development
technology/  analysis eService for building the patterns and  process model
design methodology & a model in Interoperable ~ model for / web based
perspective  generic interactions - the public ~ Generic Service Swedish process guide
centered service sector/ web- Patterns/ IT, health related  platform /
process model of the based & Internet / services, mechanical
usage phase, with non municipal aimed to engineering
potential for Internet, authority & identify and design
recursive application different alternate treat health
/ IT dominant / access service problems / not
service media / provider specified /
management authority, clinical
laws and perspective
norms
regulations
Approach/  Object-oriented top- SOA BPM  Service Clinical Initial
methodology down approach for  application / Description processes as  empirical
service environment use of a Worksheets, BP / activities study /
analysis/ the service behavior BPMN process description in  Interviews
as a set of model part models / core and and literature
interactions of the SOA Interviews, supporting
Reference  Greek eGIF clinical
Model guidelines processes
Generality/  Non-scenario G2C, G2B, eGov/national Subject of Service
perspective  specific procedure/  G2G standardized debate / systems for
of the languages and interactions documents for  process-, mechanical
research methods for / seek pan-European  concept- and  engineering,
describing standards,  Interoperability information synchronizing
functionality and model model will product and
quality of service eServices, form the service
parameters in a integration Swedish development
generic way of BP information

structure




Some Aspects Concerning a Generic Service Process Model Building 5

3 The Conceptual Description - A Service System Worldview

Recall that Service Science (SS) is based on ten foundational concepts [19], resources,
entities, access rights, value co-creation interaction, governance interaction, outcomes,
stakeholders, measures, networks and ecology, which are described and discussed in the
service literature, from different perspectives [20], [4], [6].

From a Systems Approach perspective [2], a service system is a type of
organizational system of systems [6], which may generate one or several services.
The main task of a service system is to create and realize value propositions [21]. In
the same systemic perspective, a service can be regarded as an organizational
subsystem of the service system, defined by specific business processes [7]. A
formalization of theses relations is given in [5].

The ten foundational concepts of SS can be configured, around the service system,
service and value proposition concepts, as a conceptual description or SS worldview.
A representation of this worldview, similar to the one discussed in [4], but with a
coarser granularity, is depicted in Fig. 1.

The relations implied by the SS worldview in Fig. 1 are described next in brief,
based mainly on the already classic paper of Spohrer and colleagues [19] and on the
contributions in [20] and [4].

Everything that has a name and is useful can be viewed as a service resource,
which is integrated by the service system. A service system entity is a type of
resource. There are four types of resources: physical with rights (people), physical
without rights (technology, natural resources), non-physical with rights
(organisations), and non-physical without rights (shared information).

Access rights derive from laws, i.e. from the political-legal system, and laws are a
type of not-physical-with-no-rights resource. Different types of access rights are
owned outright, leased-contracted, shared access, and privileged access.

For a service system, the service system ecology is its immediate environment.

The four primary types of stakeholders are customer, provider, authority, and
competitor. The partner is also a type of stakeholder. The provider belongs to the
service system, while the other stakeholders are parts of the service system ecology.
Also, their roles are dynamic; for example, a partner can become a competitor.

Service system entities participate in interactions via networks. Value co-creation
is the desired outcome in a service interaction. Value proposition-based interactions
are intuitively the promises that entities - basically the customer and the provider -
agree to, because they believe following through will realize value co-creation for
both entities [19].

The governance of a system directs the system towards a final goal. Governance
mechanisms can be regarded as a type of value proposition between an authority
service system entity and a population of governed service system entities.
Governance interactions depend on the degree of compliance of the governed entities,
as well as the degree of coercion that the authority entity is allowed by norms and
laws.

The interactions initiated by service system entities are based on a value
proposition and produce service outcomes. However, there are outcomes which are
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generated by non-service interactions, as detailed in the ISPAR model [13]. When
service entities interact, value co-creation is only one of the possible outcomes. The
ISPAR model defines ten possible outcomes of service interaction, which can be
regarded as final states of a decision process (Table 2).

The service is evaluated, from specific stakeholders’ views, through service
measures: quality is evaluated by the customer, productivity is evaluated by the
provider, compliance is evaluated by the authority and sustainable innovation is
evaluated by the competitor. These measures serve as key performance indicators
(KPIs) for service evaluation, i.e for evaluation of the service outcomes.

The service, considered both as a service organization, controlled by the service
system and composed of interacting business processes, or simply as a flux of
interactions generated by the service system, is defined by: a value proposition, as a
business plan, together with the associated service interactions, the outcomes they
produce and the service measures as KPIs.

influences > Service System
Ecology
has (2:M)
v
generates [1:N) i
Service System Access Right
integrates (1:N)
hd
. is attribute of
- Service Resource &
- F Y
Service is a type of
*+ . ) initiates
Service Entity Governance
Interaction
-~
is a type of
is part of
Stakehelder Walue Co-Creation
Interaction
—— Service Qutcome
¥ is a type of
Service Interaction —

Service Measure

Tsuppons

Network

Walue Proposition

Fig. 1. A Service Science worldview of a service system; service, service system and value
proposition are not among the ten foundational concepts
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Table 2. The ten possible final states as interaction outcomes in the ISPAR model (adapted
from [13], [19])

Final state in Significance
the ISPAR
model
1. R: value is realized, i.e. effectively co-created
2. -P:  the proposal (value proposition) is not understood
3. -A: the proposal is not agreed to
4. -D: value is not realized and disputes do not arise
5. K: value co-creation disputes are resolved in a manner
that is OK for all stakeholders
6. -K: value co-creation disputes are resolved in manner
that is not OK for all stakeholders
7. W: an interaction is not a service interaction and is
welcomed
8. -C: an unwelcomed non-service interaction is not
criminal
9. J: an unwelcomed non-service interaction is criminal
and justice results
10. -J: an unwelcome non-service interaction is criminal and

justice does not result

4 A Generic Model of a Service Process Lifecycle

In the activity-based description, the service is viewed dynamically, as a business
process involving the concepts interrelated in the service system worldview.

4.1 A High Level Description of a Generic Service Process Lifecycle

Recall firstly some basic general definitions from organizational theory and business
process management. An organizational system can be viewed as a set of business
processes performed into two main systems: the management system and the
productive system; each of these subsystems contain business processes with
associated control, operational and information system (IS), respectively [5]. A
business process is a set of activities that are performed in coordination in an
organizational and technical environment, realizing a business goal and possibly
interacting with business processes performed by other organizations. A business
process model consists of a set of activity models and constraints between them. A
business process lifecycle comprises: the design and analysis phase, the configuration
and testing phase, the enactment phase and the evaluation phase [7]. Business process
models and business process lifecycles may imply several actors with dedicated roles,
developing collaborating, parallel sub-processes, and it is commonly agreed that a
well suited modeling language, covering all levels of abstraction, is BPMN (Business
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Process Model and Notation) [22]. However, when details and atomic activities are
not of concern, a higher level of abstraction view is provided by flowchart diagrams.

A generic service process can be considered as a business process with service
delivery as business goal and comprising decisions and phases dictated by the basic
service interactions: value proposition-based and value co-creation interactions as
well as governance interactions. Following the agreement on the value proposition, a
service process basically refers the service delivery (ensuring the usage service
functionality [8]) controlled by the service management system (ensuring the
management functionality).

The lifecycle of a new service process comprises the basic phases of a general
business process lifecycle and includes the above mentioned specific phases. A high
level description of a service process lifecycle is proposed by the flowchart diagram
in Fig. 2.

The cycle starts with the preparation phase in which, according to the business
goal of the service system, essential service data, from the internal service system
information system (IS) as well as from the service system ecology, representing
potential business advantages and constraints, is fused in order to decide whether or
not to create a new service process. In this phase, the provider may communicate,
through welcome non-service interactions (state W in Table 2), with the market
environment (for example through interviews with the potential customer, external
supplier or partner) and with the legal system (authority) and it may observe the
competitor. If a new service process development is not motivated, then, after a while,
the preparation phase and the decision process are resumed.

In the service design and analysis phase, surveys on the service organizational and
technical environment are developed and the basic sequence of tasks and associated
activities are identified, reviewed, validated and represented as business processes.

Then the service process lifecycle enters the service configuration and
implementation phase in which, based on the service process model, the service
process is implemented and the value proposition is created. Depending on the service
sector and on the support technology, the service process configuration can be
implemented (i) as a set policies and procedures that the employees need to comply
to, or (ii) using a platform for a dedicated software system and providing process
interoperability or (iii) in hybrid manner, in which employees interact with the system
and existing software systems are integrated with the service management system.
The implemented solution needs also to be tested, based on specific testing
methodology.

Based on the value proposition created by the provider, the service process
lifecycle enters the value-proposition-based interactions phase, in which the customer
and the provider negotiate the terms of the value proposition. In general, two main
pairs of dual aspects are taken into account: the level of service quality promised by
the provider against the needs of the customer, on one side, and the cost of the service
process against the requested price that the customer has to pay.

Following the initial negotiation, the value-proposition may not be accepted (states
—A or -P in Table 2). If the value proposition can be improved, then the changes are
performed and the service process lifecycle returns to the value proposition-based
interaction phase, for a new negotiation.
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Fig. 2. A high-level description of a generic service process lifecycle; the bold letters
correspond to the ISPAR states in Table 2
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If the value proposition cannot be modified, then the negotiation fails. The
associated information is stored by the service system IS, for future business
decisions, and the process stops (state -A).

If the value proposition is accepted (state A in Table 2), the service process
lifecycle enters the service contracting and delivery phase, in which the service is
contracted, according to the value proposition, and used by the customer.

The way in which the service is contracted and delivered is investigated, from the
stakeholders’ viewpoints, in the service performance evaluation phase. In fact, the
evaluation process in general parallels the service contracting and delivery processes,
respectively, as detailed in next subsection. Service performance evaluation implies
the choice of relevant KPIs by each stakeholder.

Value co-creation interactions involve basically the provider and the customer, but
also the authority.

One can consider that the value co-creation interaction is a decision process based
on the outcomes of the service performance evaluation process, more specifically as
results of the comparison between the expected and the actual levels of the chosen
KPIs.

Value is co-created if there is an agreement, between interacting actors, on the
results of these comparisons, meaning that, for example, both customer and provider
are satisfied by the way in which the service is delivered and the service contract is
respected.

If the value is created, then the associated information is stored for future business
decisions and the process stops (state R in Table 2).

If the value is not created, the reasons of the fail are analyzed.

If dispute arises, for example because the customer has not paid the service price
according to the contract, then the norms and regulations are invoked in governance
interactions, to legally solve the dispute (states K or -K in Table 2). The associated
information is stored for future business plans and decisions and the process stops.

If disputes do not arise (state -D in Table 2) and the service delivery process can be
improved, then the value proposition upon which the service was contracted is subject
to these improvements and the service process lifecycle returns to a new phase of
value-proposition based interactions.

Remark 1. Value proposition is a promise for future value co-creation [19], so value
proposition-based interactions reflect the negotiation between stakeholders and
become the basis for service contracting, as an agreement about estimated future
mutual benefits.

Value co-creation interactions take place, between stakeholders, during the service
contracting and delivery processes, consequently to the service performance
evaluations. Value is co-created if, as already mentioned, the stakeholders agree that
the evaluated service performance corresponds to the initial value proposition.

So the significances of value-proposition-based interactions and of value co-
creation interactions do not completely overlap.

The role of the information provided by the service performance evaluation process
is discussed next in brief.
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4.2  The Information Flux in Service Performance Evaluation Processes

The service performance evaluation phase comprises several processes developed,
from distinct stakeholders’ views, during the service contracting and delivery phase
and providing information, about the service value. In the mean time, the specific
details composing this information can be fused, by the IS of the service system, for
future service innovation. These parallel and collaborative evolutions cannot be
represented in the flow diagram of a service process lifecycle in Fig. 2 and are
captured in Fig. 3.

Service Performace Evaluation .| Competitor's Service .
(competitor’s view) "1 behaviour Information
* {in the IS}
] (P . .
________________ .
& T T |
; | Information for |
uality & : |
Service Performace Evaluation Eeru:e;:ion | innovation |
) . k== .
(customer's view) information : : Information l
I
f_‘ ! i | Torservice :
Service contracting & delivery : ! _proct—:-ss_ |
X | | innovation I
N g !
' ' ! || Information |
; i | |1 forservice '
Service ' X I o l
I | 'l organizational ||
management ! ! I : )
" i i : I & marketing i
M ! X I | | innovation
b= ! I . I
v . n i
Service Performace - L i
Evaluation e »! Productivity ___j S
. . I i i
|provider’s view) | information i Other service
¥ ! information
1
Service Performace Evaluation Compliance !
{authority's view) - ™ information [T

Fig. 3. In the value co-creation process, the stakeholders evaluate the service performance from
their own view and the resulted information can be used for service innovation; the dotted lines
show the direction of the information and the initial points mark the information sources

The service provider is mainly interested in service productivity, and it collects
corresponding information directly from the service delivery process and from the
service management system, responsible with service resource allocation.

The distinct information provided by the evaluation processes is used for service
innovation in several aspects: service process innovation, service marketing
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innovation, or service organizational innovation. The role of the competitor, though
indirect, is crucial for sustainable innovation. Acting in the service system ecology,
i.e. in the market, the competitor observes the quality of the service and estimates
himself the needs of the customer. Consequently, competing for the same customer,
he may offer similar services with possible higher level performances. This exerts a
constant pressure on the service system, which, in order to remain viable, has to
improve, in turn, the service performances and to satisfy, in the same time, the
feasibility constraints regarding costs and resources. These improvements are
constantly observed by the competitor.

4.3 A Toy Example from Educational Services: A Master Program Scenario

The conceptual description of a service system and the model of the service process
lifecycle are discussed below within a simple example from the educational sector. ,
Hence the service concerns teaching so, in principle, it does not necessarily imply IT-
based implementation, but mostly human interaction. This last feature is common also
to an important class of health services [12].

A private university is offering a master program in a domain. Considering the
university as a service system generating the master program as a service, a proposed
description of the basic concepts within the Service Science worldview depicted in
Fig. 1 is summarized in Table 3.

For simplicity, only one student and one teacher are considered, with the last one
as a human resource of the university. The negotiations between the university
management and the teacher concerning the teacher’s salary and professional duties
are not discussed. The phases of the master program lifecycle follow the general
flowchart in Fig. 2 and can be described as follows.

Firstly, the university explores the service system ecology and the domain in
question, gathering information in order to decide whether or not to construct a new
master program. Also, the needs for related human and material resources are
investigated — teacher as physical resource with rights, infrastructure as physical
resource with no rights - and their costs - i.e. necessary capital as non-physical
resource - are estimated. This is, in a very simplified description, the service
preparation phase.

If the university management decides that the new master program is necessary,
the preparation is started. This phase comprises two types of activities: the creative
effort of the teacher, preparing the lectures to be taught within a specified time
interval, together with a proposal for the student’s evaluation schedule, and the
acquisition of material resources, requested by the teaching and learning processes.
This is the service design and analysis phase.

Based on the prepared lecture notes and on the available infrastructure, a
description of the offered master program is published, together with the level of
related fees charged by the university (point 8 in Table 3). This is the service
configuration and implementation phase.

If there is a student that agrees to the value proposition, then he signs a contract
with the university, pays the fees charged by the university and starts the master
program.
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Table 3. Concepts in the Service Science worldview of a service system (Fig. 1) and their
instances in the master program service scenario

Concepts in the SS worldview Instance in the master program scenario

of a service system (Fig.1)

10.

11.

Service system:
Service:
Service resource:

Access right:

Customer as stakeholder:

Provider as stakeholder:
Competitor as stakeholder:

Authority:

Service system ecology:

Value proposition:

Service measures:

Value as a service outcome:

Value co-creation interaction:

The university as an organization

Teaching the master program

Teacher with knowledge and competence,
infrastructure (library, laboratories), capital

The student has privileged access to part of
(teacher’s) knowledge and to the entire
infrastructure; the university owns the capital
outright

Student and, after student’s graduation, the
company employing him

The manager of the master program

Other universities offering similar master
programs

The Ministry of Education

Other universities, students, companies interested
to employ human resources in the domain of the
master program, authorities in the educational
sector

A description of the master program, a promise
for the student to get knowledge and competence
in the domain, in view of a future desired
workplace, a promise for the university to obtain
money from the taxes paid by the student

a) The marks obtained by the student at
examinations; b) the perception of the student
concerning the quality of teaching; c) the
compliance of the master program to laws and
norms in the educational sector;

d) the fact that, after graduating, the student is
employed or not in the master domain; e) if the
student graduates and is employed in the domain
of the master program, the perception of the
company concerning his professional
performance

a) The student pays the fees charged by the
university and passes examinations with good
marks and b) the student is satisfied by the
teaching quality and c) the master program obeys
to educational laws and norms and

d)e) after graduation, the former student is
successfully employed in the master’s domain
Collaborative processes: the teaching process,
enacted by the feacher, and the learning process,
enacted by the student
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These two phases evolve in parallel and comprise several collaborative processes,
defining value co-creation interactions: teaching and evaluation of the student’s skill
and knowledge, enacted by the teacher on one side, learning and evaluation of the
quality of the teaching process, enacted by the student, on the other side. Following
these evaluations, the student may repeat some examinations, or the teacher may
improve his explanations or his lecture notes.

Specific to educational services, the value is co-created, as described at point 10 in
Table 3, based on a conjunction of several conditions. Firstly, the value necessarily
implies that both teaching and learning processes have quality. Condition d) states
that the master program, as an educational service, is compliant. Finally, value
implies also that, after graduation, the former student is successfully employed in the
domain of the master program. However, this happens after the service delivery, and
does not entirely depend on the quality of the teaching or learning processes, but also
on the current economic environment. Hence there is a variable time scale for service
performance evaluation: there is an immediate, real-time evaluation of the service
quality (the teacher explains and, in response, the student understands and proofs his
knowledge and skills by obtaining good marks) and a long term evaluation, based on
the observation of the graduate’s evolution in the jobs market. This reveals also the
role of the company employing the graduate as an important but ‘“delayed”
stakeholder of the educational service. The company may introduce its own KPI for
the performance evaluation of the master program, depending on the professional
performance of the graduate as employee.

The information collected by the university a) from real-time and from long term
performance evaluation, respectively, as well as b) by observing the behavior of other
universities as competitors in the market of educational services, is used for
improvements and innovation of the master program. In order to be sustainable, the
improvements and innovation measures have to rely on available human and material
resources for the educational process. So, innovative measures, together with the
constant interest for having adequate available service resources are necessary for the
viability of the university as service system.

Note also that a scenario implying educational services in the public sector is more
complicated, due to the fact that the customer, i.e. the person who accepts to pay for
the service, is distinct from the beneficiary, i.e. the person involved in the teaching-
learning interactions.

5 Concluding Remarks

The problem of building generic service process models is receiving much interest in
contemporary modern economies in a broader context, in which business process
modelling and consulting is becoming mature, stepping to a viable commercial
activity [23]. However, the development of unified service process design solutions is
not straightforward, as, even within a specific service sector, there may be a great a
variety of service scenarios. The rich literature concerning the research on generic
service processes model building has, as an important objective, the development
of modelling methodologies, serving as design roadmaps [18]. In section 2, a set of
general questions is suggested to be answered by the researchers in this area, one of
them being “how general can be a generic service process model ?”
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Initiating an answer to this question, the generic, non-scenario-dependent service
process model proposed in section 4 provides a theoretical perspective, which is general
and simple from two viewpoints. Firstly, it relies upon a rather simple service system
worldview, including the foundational Service Science concepts, as proposed in section
3. Secondly, the flowchart representing a high-level, activity-based description of the
generic service process lifecycle is derived directly from the classic phases of a general
business process, and it includes service interactions and decisions outcomes reflecting
the basic final states in the ISPAR model. The analysis performed in section 4.1 shows
that value-proposition-based interactions and value-co-creation interactions share the
value proposition concept, but they take place at distinct moments of the service process
lifecycle, respectively (Fig. 2). The service performance evaluation process plays a
crucial role in value co-creation and also as information for future service innovation.
Each stakeholder has its own KPIs for service performance evaluation and value is co-
created when all stakeholders agree on the levels of all KPIs.

Finally, the proposed service process model is used to develop and analyze, in a
simple but consistent way, the lifecycle of a master program, as a worked example of
an educational service.

Future research directions imply the development of UML representations of the
conceptual service system worldview and of BPMN descriptions of the service
process lifecycle flowchart, with emphasis on roles. The worked example suggests
that generality can be preserved only for the conceptual model, while the activity-
based description can remain general only within a specific service sector. However,
the flowchart representation is valuable as it allows the emphasis of those phases and
decisions, which distinguish service processes among business processes.

The deduced flowchart of a generic service process can also help, as a starting
phase, for developing an interactive tool for service configuration, based firstly on
empirical design methodologies, such as interviews with relevant stakeholders from a
specific service domain. This tool is supposed to reflect a systems approach [2], and
the service is desired to be iteratively configured, based on specifications of the value-
propositions reflecting the contract to be agreed between provider and customer.
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Abstract. This paper presents an approach accounting for the clas-
sification of the main knowledge resources related to the new Science
of Service. The main knowledge categories are defined as concepts in-
tegrated in an extended Service Science ontology. The ontology
derived from several sources was captured using UML and Protégé, and
then, through a RDF/OWL transformation, a semantically annotated
wiki has been directly implemented offering an execution of the ontology
together with implemented use cases. Further, a dedicated application
was developed — the Service Science Knowledge Environment (SSKE) —
in order to grant user access to different knowledge categories created
along with the proposed ontology. The SSKE is a cloud based collabora-
tive software service, aiming at providing co-created knowledge resources
shared by academia, industry and government organizations. This appli-
cation can be accessed through the Web (http://sske.cloud.upb.ro/)
and it can be used for managing service related knowledge.

Keywords: Service Science, service systems, ontology.

1 Introduction

The service sector accounts now for over 70% of the activities and employment in
the more advanced economies, and has been growing in all countries. Innovation
in services is critical for sustainable societies, and there is an increasing support
from information technologies in providing new services [1]. Service Science is an
interdisciplinary approach to the engineering of service systems in which specific
arrangements of people and technologies take actions that have value for others.

Recently, some research directions towards the development of an ontological
foundation for Service Science have been put into action ([2], [3], [4], [5] and
[6]). Each of them draw a clear conclusion to establish an unifying framework of
service representation in different perspectives, based on the Service-Dominant
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Logic view [7] that considers services as value co-production complex systems
consisting of people, technology, other internal and external service systems,
and shared information (such as language, processes, metrics, prices, policies,
and laws) [8]. In [5] the design of the Onto-ServSys ontology on service systems
is reported, this integration being realized through a Systems Approach, that
mainly consists of an organizational system view and a service system view.
In [9] an investigation related to foundation concepts from the perspective of
established service theories and frameworks is proposed. It maps the proposed
service system concepts on the selected service theories and frameworks. The
analysis is visualized in a multi-view conceptual model (UML representation),
trying to explicitly and formally define service system ontology. In [10] main
concepts related to service orientation in manufacturing are presented that a
special extension of a general ontology (related aspects to service innovation
and fundamental concepts in Service Science domain) should include for later
developments.

All the above mentioned approaches refer only to specific parts of knowledge
that can be related to Service Science and its supporting technologies.

The novelty of the approach proposed in this article is the holistic view on
knowledge dedicated to this domain. According to this approach information
related to the multidisciplinary sub-domains that can be gathered under the
umbrella of the broader term ”Service Science” is classified as specific knowl-
edge resources. Based on literature review, including the DELLISS project [1],
[11], section 2 describes the definition of a knowledge model in a Knowledge
Environment, represented as a tree of interrelated concepts (an ontology-based
classification of knowledge resources). Section 3 proposes a general integration
perspective towards a Service Science ontology development, that is further re-
flected as a foundational step in the design of the extended SSKE ontology.
Section 4 is based on an extended literature review and draws clear steps to
extend the general Service Science ontology towards the formation of connec-
tions with other knowledge resources in the extended SSKE ontology. Section 5
presents a brief description of the Service Science Knowledge Environment. The
article concludes with final remarks on the appropriateness of this application
as an environment to bring together academia, business and governmental insti-
tutions, allowing them to contribute on building and sharing knowledge in the
field.

2 Requirements Definition

During the last decades a huge amount of literature on Service Science was de-
livered on paper as well as digital content, drawing a clear need on designing
a detailed classification of the main concepts related to this interdisciplinary
domain. Starting from here, specific requirements for a dedicated environment
were drawn. In this respect, the proposed Knowledge Environment was supposed
to include and classify knowledge resources related to Service Science, for ex-
ample Articles, Projects, People knowledgeable about Projects, that write
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Articles and use Technology in certain Service Sectors. It would have to
host digital content collaboratively available to a whole community, to be used in
three different perspectives [10]: (1) to exploit a database highlighting an educa-
tional knowledge path on Service Science, fostering service innovation in different
service sectors, based on fundamental concepts related to Service Science; (2) to
increase the service companies visibility; (3) to report new methods, tools and
software applications in order to develop IT services and to accomplish service
automation, fostering service innovation.

According to the approach proposed here information related to the multidis-
ciplinary sub-domains gathered under the umbrella of the broader term ”Service
Science” was classified as specific knowledge resources in the extended SSKE
ontology (Fig. 1). The relationships between the main knowledge resources were
identified and they were interconnected to each other.

Domain fundamentals is a knowledge category in the ontology that refers
information concerning specific fundamental concepts approached in three per-
spectives: (a) business oriented, b) IT oriented and c) service orientation of pro-
cesses (Fig. 2). Two important and inter-related Service Theory approaches
have emerged in past decade: a) Service Science, as an interdisciplinary ap-
proach to the study, design, implementation, and innovation of service systems,
developed in 2004 by IBM [12] and Service Dominant Logic, developed in the
marketing research community [13], [7] and considering the service as the basis of
exchange. ServiceScienceConcept category (Fig. 3) undergoes entities, inter-
actions, and outcomes to explain the evolution of value co-creation interactions.
It can be derived by the generalization of the concepts offered by the study of
service systems and by the emerging service dominant logic [14].
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it ; 3
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Fig. 1. Knowledge resources classification - extended SSKE ontology concepts
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Document represent a knowledge category that describes the documentation
stored on the knowledge environment, consisting mainly of articles, journals,
case studies, books, patents, proceedings, reports, standards, theses and stan-
dard specifications. All the above-mentioned types of documents are built in the
ontology as sub-classes of a main class called Document.

DomainFundamentals ActivityforSerices

: . I

SericeOrientationOfProcess ITOriented

L
a

genprates

SeniceOrientedComputing

Integration ‘ 1%
ServiceTheory | BusinessConcept | TBasedSeniceOperation
|

Productization | | Senitization
1

ServiceScienceConcept

SericeDominantLogic

Fig. 2. Extended SSKE Ontology - Domain Fundamentals related concepts

Institution category sub-classifies in Academic and Business institutions.
A subsequent classification divides the Academic institutions into Faculties
and Universities. An Institution may operate in a certain service sector
(usually this is available in the case of business companies, but also for some
academic centers).

Activities is a class that records various initiatives, holding a subclass for
each of them: Project, Educational Program, Event and Support Activities
for Services.

ServiceSectorsis a special class dedicated to the areas where Service Science
can be applied. It refers to different service sectors such as E-Administration,
E-Government, Software Services, Manufacturing, Supply Chains and Logistics,
E-Health, Telecommunications, Smart Grids.

Technology plays an important role in service innovation, that is why it was
considered to be a stand-alone topic in SSKE that requires a dedicated class in
the ontology, Technologies (e.g. 4G technology). It is considered that a certain
technology can be of either a software or a hardware nature, leading thus to a spe-
cialization of two subclasses from the main parent class: Hardware and Software.
The current classification doesn’t offer too much insight on further sub classing,
leaving enough room for future sub-categorization if needed. Methodologies is
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an ontology class created as a category for different instances of methodologies
that apply in the Service Science, be they theoretical or practical (e.g. Business
Process Modeling, service blueprinting, etc.).

3 A Systems Approach for a General Service Science
Ontology

This section presents a novel approach towards the integration of different mul-
tidisciplinary concepts related to the Service Science domain. It basically starts
with the integration of a systemic approach towards an ontological description of
service systems, correlating major knowledge categories from three perspectives:
Service Science, Theory of Organizations and Systems Theory. It is reflected in
the extended SSKE ontology under the Domain Fundamentals knowledge re-
source category, in Fig. 3. This structure was firstly proposed in [5], based on
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the Systems Approach introduced by [18] and on the systems models formaliza-
tion discussed in [19] and [20]. The version adopted here (Fig. 4) is simpler and
reflects directly the basic concepts and relations derived from Service Science,
and the relations of these concepts with the more general basic concepts derived
from organizational systems theory and systems of systems and viable systems
theory [18], [21], [17], [22], [23], respectively.

As current literature reflects, Service Science is an interdisciplinary approach
to the study, design implementation of service systems that was developed in
2004 by IBM [15]. Service Science is based on ten foundational concepts [16]:
(1) Resources, (2) Entities, (3) Access rights, (4) Value co-creation in-
teraction, (5) Governance interaction, (6) Outcomes, (7) Stakeholders,
(8) Measures, (9) Networks, and (10) Ecology, which are described and dis-
cussed in the service literature, from different perspectives [17]), [9], [5], see also
Fig. 5.

The ontological description for Service Science domain, thought from a sys-
temic perspective, is structured here into three main modules, with increas-
ing levels of generally, respectively (Fig. 4): (1) service system description (the
SS module); (2) organizational system of systems description (the Organization
module); and (3) systems of systems description (the Systems module).

There are two main reasons for adopting a philosophy very similar to the one
proposed in [5]. Firstly, OntoServSys [5] relies upon a very rigorous formaliza-
tion of the concepts of System of Systems, General System, and Organizational
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System, respectively, presented in earlier works [19]; this permits proposing non-
ambiguous relations between more specific concepts, like Service System, and
more general ones, like Organizational System of Systems or System of Systems.
Secondly, considering Service System from the System of Systems perspective
allows an adequate description of the role and place of System Viability. The
Viable Service System concept [17] plays an important role in understanding the
implementation of intelligent, I'T-based Service System instances; in this view,
a Viable Service System is thus only a subclass of a Viable System.

The methodology proposed here for building the ontological description com-
prises two major processes: (1) a gradually refinement of the granularity of the
service system description, starting from the ten foundational concepts, on one
side, and (2) the interconnection of the Service System description with the Or-
ganizational System description and System of Systems description, respectively.
These design stages are briefly discussed below.

A. A Basic Service System Ontology. Fig. 6 describes a first approach in
the description of the Service System, based on the ten foundation concepts
of Service Science. The relations, or conceptual links, are of same types as the
ones proposed in [5]. Except the central concept, Service System, the other
two concepts which are not among the ten foundational Service Science con-
cepts are: Service and Value Proposition. In the proposed Service System
basic ontology, the concept Service collapses a twofold significance: (1) A clas-
sical economic meaning: Service as a client-provider value proposition based
interaction and (2) A Systems Approach meaning: Service as a subsystem of



24 M. Dragoicea et al.

Type of link Significance

Bisa type of A The concept named B is element of an upper
category named A

B canbe of type A Aconcept named B can be abstractly instancedina

category named A. The “can be of type” relationis
less restrictive than “is a type of” relation.

Bis part of A The concept named B is a mandatory part of the
concept named A,

Ahas{min:max) B The concept named A has between a min and a max
number of cancepts named B.

Bisinstance of A The concept named B is a particular real or
conceptual case of a concept named A.

B general relation A The concept named Bis in a user defined relation

with a concept named A.

Fig. 6. Relations and their significance (adapted from [5])

the Service System, composed of interconnected Business Processes aimed
to generate value propositions and corresponding service interactions.

With this last meaning, the Service is composed of its major parts: Service
Outcomes, Value Proposition, Service Interactions and, of course, the
Service Measures making possible the performance evaluation of the outcomes.
Value Proposition - if successfully repeated, understood as a business model
[16] of the firm modeled as Service System - is the promise the provider makes
to the customer, if the last one accepts to interact and "buy” this promise.
The relation "Service System generates Service” emphasizes the fact that
the Service System triggers the events that start the business processes in the
Service, considered as a subsystem. In this view, the Service Resource and
Service Entity concepts, i.e. the means and actors, are related to the Service
System upper level, and not to the Service lower level.

B. Including Details: A Finer Granularity Service System Ontology. An
increase in the granularity of the basic Service System ontology can be obtained
by processing the specifications concerning the ten foundational Service Science
concepts [16], [17]. This drives to a richer domain and a richer set of relevant
conceptual relations [24].

In this proposal, the details included in the basic Service System ontology
refer new relations between existent concepts (Fig. 7) and new concepts (Fig. 8)
together with the new corresponding relationships (Fig. 9).

B

Source Concept name Relation Destination Concept name

Stakeholder Evaluates Service Measure

Fig. 7. The basic Service System ontology — new relations between existent concepts

C. A Systemic Perspective — Integrating the Service System Ontology
with a System Ontology. In the sense discussed in [24], one can consider the
Service System ontology a domain ontology that can be related to more general,
upper level ontologies.
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New concept name

Significance

Service Envelope

Supra-system for Service Envelop
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Econamic System
Socio-Cultural System
Technological System
Political-Legal System
Natural Ecological System
Owned Outright
Leased-Contracted
Shared Access

Privileged Access
Technology

Shared Information
Person Subclass of Service Resource

Subclass of Service Envelope

Subclass of Access Right

Organizational System of Systems
Customer

Partner

Authority

Competitor

Provider

Quality Subclass of Service Measure
Praductivity
Compliance
Sustainable Innovation
Value Subclass of Service Outcome

Subclass of Stakeholder

Fig. 8. The basic Service System ontology — relations between new concepts [16]

Source Concept name

Relation Destination Concept name
Service Envelope has(2:N) Service System Ecology
(Economic System, Socio Cultural System, Is partof Service Envelope
Technological System, Political Legal System,
Natural Ecological System)
{Owned Qutright, Leased Contracted, Is a type of Access Right

Shared Access, Privileged Access)
(Socio Cultural System, Political Legal System) | Influences

Access Right

(Technology, Shared Information, Person, Is a type of Service Resource

Organizational System of Systems)

(Customer, Partner, Authority, Competitor, Is a type of Stakeholder

Provider)

(Customer, Partner, Authority, Competitor) Is partof Service System Ecology

Service Measure Canbe of type (Quality, Productivity,
Compliance,
Sustainable Innovation)

Service Outcome Canbe of type Value

Fig. 9. The basic Service System ontology — new relations between new concepts and
other concepts

Fig. 4 depicts the fundamental aspects of this integration process. The
System module is a simplified representation of a System of Systems top-level
ontology, while the Organization module is a simplified representation of Or-
ganizational System of Systems ontology. This last ontology refers artificial Sys-
tems of Systems and it has a higher degree of generality than the Service System
ontology. The Business Process concept included in the management subsys-
tem in the operational subsystem of an organization [19] represents an upper
class for the service processes evolving in the Service as a subsystem of the
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Service System. Note also that the link from the Service System concept to
the Organizational System of Systems concept, and, finally, from this point
to the System of Systems concept and to the Viable System concept illus-
trate the high level of generality of systems’ viability, as key survival condition:
natural and artificial systems may both share this attribute. In a specific way,
modern IT-based technologies provide the opportunity, for artificial systems, to
mimic the specific behavior patterns of viable natural systems.

4 Extending the General Ontology Structure for Service
Science

This section presents a working style in extending the general Service Sci-
ence ontology towards relation formation with other knowledge resources in the
extended SSKE ontology. It presents the integration of a specific knowledge
category, Activities for Services. As Fig. 4 presents, an Organizational
System is a type of General System and consists of a set of business processes
performed into two main subsystems: the management system and the produc-
tive system [19], [5]. According to [25], a Business Process consists of a set
of activities that are performed in coordination in an organizational and techni-
cal environment. These activities jointly realize a business goal. Each Business
Process is enacted by a single organization, but it may interact with business
processes performed by other organizations. At the same time, an Activity for
Services (Fig. 10) is a kind of Business Process.

The activities that a company fulfills in order to achieve its business goal
or business functions [25], [26] can be partitioned into primary, or core func-
tions and support functions. Each of Core Activities for Services, Support
Activities for Services, Service Performance Evaluation is part of Ac-
tivities for Services. Also, as the management system always needs a feed-
back to its decisions, and as value co-creation is a characteristic desired Service
Outcome, creating value makes necessary the process of Service Performance
Evaluation.In a Service System, the Service Performance Evaluation pro-
cess is aimed to monitor and analyze the information provided by Service
Measures (Fig. 11). From different perspectives, defined by the Stakeholder’s
interests, the service measures as Key Performance Indicators (KPIs) contribute
to define the service performance.

5 SSKE Implementation

The extended SSKE ontology for Service Science was implemented in a collab-
orative physical platform available on-line at http://sske.cloud.upb.ro and
the map of information classified in the SSKE as knowledge resources dedicated
to the Service Science domain can be inspected in the Keywords section. Wiki
technologies were chosen to store the environment in the cloud [27].

The flow of work consisted on firstly building the ontology and then inte-
grating it in the cloud-based deployed wiki. The entire flow actually consists of
multiple steps, briefly described as follows:
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BusinessProcess

isATypeOf ServiceMeasure

ActivitiesForServices

isPartOf isPartOf
isPantOf

CoreActivitiesForServices ServicePerformanceEvaluation

islrwestigatedin

‘ SupportActivitiesForServices |
[ |

isATypeOf isATypeOf

ServiceDesignDevelopn GeneralManag TechiraloauDevel

] i -

ServiceOpManay
HumanResourceManag

‘ ServiceMarketing | | SENiceDeIiveq|

Fig.10. Extending the Service Science ontology - Activities for Services in the
extended SSKE ontology

ServicePerformanceEvaluation | 15A4TypeOf ActivitiesforServices

islnvestigatedin

ServiceMeasures isPan0f

Stakeholder | evaluates Service 1.* ServiceSystem

generates

canBeOfType canBeOfType

Productivity carBEOType Sustainablelnnovation
Compliance
canBeOfType

Quality

Fig. 11. Extending the Service Science ontology - Service Measures

1. The design of the ontology dedicated to Service Science knowledge sharing.
The main entities and the relationships between them were identified and
presented in section 2. Further, the ontology was built using an ontology
editing tool (e.g. Protégé), that stores the internal representation of the
graphical UML model in one of the possible ontology languages, like RDF
or OWL. Next, the conceptual model exported in a RDF file was imported
it into the wiki. Once the model is imported into the wiki, the wiki engine
offers a graphical view of the ontology;
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2. Deployment in the cloud. The SSKE is the knowledge resource sharing com-
ponent of the INSERQSPACE 28] for which the cloud computing technology
along with its related business model were used;

3. Knowledge retrieving. This working capability allows stored knowledge to be
retrieved on a graphically form through the query interface.

6 Conclusions

The main goal of the approach proposed in this work was to define an extended
view on different concepts related to the development of the Service Science
domain of study, reflected in the extended SSKE ontology. Based on this
extended ontology classifying different knowledge resources related to this do-
main, a collaborative environment — the Service Science Knowledge Envi-
ronment (SSKE)- intended to gather together different academic partners was
developed with the overall aim of creating a body of knowledge in the areas of
science, design and management of services, while promoting service innovation
in different service sectors. It supports sharing relevant information on Service
Science stored in a structured way based on a common vocabulary using the
extended integrated ontology.

The perspective introduced by this approach connects Service Science fun-
damental concepts to business related concepts. The SSKE was developed on
three directions, i.e. research, education and support for business alliances. In
a Service Science approach, service organizations are studied as service sys-
tems evolving in their environment (service system ecology), in the pursuit of
their business goal, according to a specific business model called service business
model. Service business models reflect the features of the service sector to which
the organization belongs to and finally they describe activities for services as
business processes. Successful service business models are crucial for the service
system viability and they are related to service innovation.

As this work describes, specific items of service business models such as a)
target markets and customers, b) product offerings or walue propositions, c)
distribution channels (activities for services), and d) constraints and profits,
together with the description of case studies and business solutions in various
service sectors are subject of intense research and debate in the Service Science
literature.

The SSKE platform foster service innovation by allowing different stakeholders
to arrive to a consensus in terms of Service Science fundamentals and build
together the future knowledge in the field of Service Science. In the future,
research groups can also come together to further extend the proposed shared
conceptualization.
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Abstract. The Open Data movement has mainly been a data provision
movement. The release of Open Data is usually motivated by (i) government
transparency (citizen access to government data), (ii) the development of
services by third parties for the benefit for citizens and companies (typically
smart city approach), or (iii) the development of new services that stimulate the
economy. The success of the Open Data movement and its return on investment
should therefore be assessed among other criteria by the number and impact of
the services created based on those data. In this paper, we study the
development of services based on open data and means to make the data
opening process more effective.

Keywords: Open data, service design, best practices.

Introduction

Since 2009 and the rallying of the U.S. government'” to the openness philosophy, the
open data movement has grown remarkably. It has allowed releasing thousands of
datasets on the Web from the eGovernment, eHealth and cultural heritage sectors in
particular. In Europe, in 2013, a new release of the Public Sector Information
directive® was issued by the European Commission to include in particular cultural
heritage data in the public data that has to be made openly accessible by public
institutions in Europe.

The Open Data movement however has mainly been a data provision movement.

The release of Open Data is usually motivated by:

1.
2.

government transparency (citizen access to government data),
the development of services by third parties for the benefit for citizens and
companies (typically smart city approach), or

. the development of new services that stimulate the economy (Martin et al., 2013).

M.

Obama B., Memorandum on Transparency and Open Government (Jan. 21, 2009), available at
http://www.whitehouse.gov/the-press-office/
freedom-information-act

Office of Management and Budget's (OMB), Memorandum M-1 0-06, Open Government
Directive (Dec. 8, 2009), available at http://goo.gl/LcxbzZE

Directive 2013/37/EU of the European Parliament and of the Council of 26 June 2013
amending Directive 2003/98/EC on the re-use of public sector information known as the
“PSI Directive”
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The success of the Open Data movement and its return on investment should
therefore be assessed among other criteria by the number and impact of the services
created based on those data. While many platforms are supported by initiatives
dedicated to the creation of services based on open data, so far the development of
sustainable services based on open data has been extremely disappointing. In this
paper, we study the development of services based on open data and means to make
the data opening process more effective. In many cases, services are delivered
through applications. We nevertheless use the generic term of services as “a set of
deeds and acts performed by or on behalf of an agent for the benefit of a citizen, a
business or another agent” as an extension of the definition provided in the Core
Public Service Vocabulary”.

2 Existing Approaches to Encourage the Creation of Services
Based on Open Data

Existing open data initiatives are often accompanied to some extent of actions
dedicated to facilitating the creation of services.

2.1  Intellectual Property Rights and Reuse Conditions

The Singapore open data platform’ insists on having well documented IPR on each
dataset, while the Europeana® initiative has set the Data Exchange Agreement which
all data providers have to sign in order to have their data included in the platform. The
Data Exchange Agreement specifies the release of all data (metadata in this case)
transferred to Europeana with a CCO license, i.e., the data is in the public domain. The
stated objective of this policy is to ensure the lowest possible barrier to reuse and in
particular that reusers will not have to address heterogeneous reuse conditions when
reusing multiple datasets in conjunction. Nevertheless the enforcement of a single and
so open license has created a number of issues with cultural heritage institutions
which have invested large resources in the manual creation of these metadata for
years. In France in particular, the legislation applicable to cultural heritage metadata
was an obstacle; in 2013, the French Ministry of Culture and Communication has
therefore launched a study to verify the actual financial revenue that sold cultural data
were bringing so as to weigh these revenues in regard with the Open Data release
potential.

Core Public Service Vocabulary 1.01, designed under the auspices of the ISA programme of
the European Commission (Interoperability Solution for European Public Administrations),
available at http: //goo.gl/cThwGX

Launched in June 2011, http://data.gov.sg brings together over 8600 datasets from
60 government ministries and agencies.

http://www.europeana.eu/
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2.2 Dataset Discoverability

In order to make datasets accessible, Open Data portals at regional, national and
international level aggregate metadata on datasets. Many different vocabularies can be
used to describe datasets, from VolD to POWDER, the Dublin Core Collection
application profile or DDI (Foulonneau, 2012). The current heterogeneity of metadata
is clearly an obstacle to their discovery (Martin et al., 2013). The harmonization of
metadata, typically through such vocabularies as DCAT’ can help the discovery of
datasets.

2.3 Training and Support

Generally the release of open data is not sufficient to make them accessible and
understandable by reusers. The European Network for Transparency Spending
Accountability (ETNA) for instance which promotes a citizen's control over the
expenditure of the public sector attempts to make financial information more
understandable. Indeed reuse requires technical skills and extensive knowledge of the
context of data that are beyond the reach of a large part of the population (Remiti,
2012). They therefore propose to simplify the presentation of the public accounts,
open an API to exploit the well-organized data and develop applications, grounded in
part on social networks.

In its report for the German Open Data platform (Klessmann & al., 2012), the
Fraunhofer FOKUS institute advises the creation of a platform to support reusers and
help them reuse the data.

In order to lower the technical barrier as well as the time required to develop a new
service, certain data publishers create APIs. In France Logica has been appointed to
develop an API that facilitates the development of services based on the open data
sets of data.gouv.fr. In Singapore, an API provides access to the datasets recorded on
the portal. Reusers therefore do not have to address format heterogeneity and the
learning curve to reuse open datasets is steeper.

In May 2013, the White House ordered federal agencies to create public APIs that
could be used by government and private developers to tap in to data. Furthermore,
within Project Open Data®, free, open source tools are released on Github to
accelerate the adoption of open data practices by providing plug-and-play tools and
best practices to help agencies improve the management and release of open data’.
Anyone, from government agencies to private citizens to local governments and for-
profit companies, can freely use and adapt these tools starting immediately (Cohen,
2013).

The World Bank platform is one of the few exceptions and provides various
training services. It offers training material to help potential reusers how to get data
and to represent data it into maps'®. These first elements do not provide the

7
8

http://www.w3.0org/TR/vocab-dcat/

http://project-open-data.github.io/

° For example, one tool released automatically converts simple spread-sheets and databases
into APIs for easier consumption by developers.

10 http://data.worldbank.org/node/2379
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knowledge that may be required for a deeper use of data by advanced re-users data,
but represent at least a basis. In addition they may be used for courses in secondary
education and prepare students for a pervasive use of public data in the long term.

To acquire more knowledge, service developers can rely on initiatives from third
parties, for example the Open Knowledge Foundation, which offers courses on open
data''. For stakeholders who may not have extensive technical knowledge but wish to
work on the data (e.g. data journalists), it founded a School of data in 2012 At a
further level, the Open Data Institute and the University of Southampton have
developed an academic training focused on open data, including a module named
“Consuming open data”"’.

2.4  Publicizing Datasets

When data producers publish new datasets, they have to make the datasets known to
reusers to optimize the chances that reusers will take advantage of datasets. The
French National Library for instance has established contacts with the semantic
community to make new datasets known so as to facilitate the creation of new
services. They publicize on virtual community channels the information and reach
potential reusers for their data.bnf.fr datasets.

Many Open Data initiatives include competitions for service creations. Hackathons
consist in locking developers, whether citizens, public sector employees, researchers,
company programmers or any other interested party to create services in a short
amount of times, typically 1 or 2 days. The development can be individual or the
result of joint code developed on site. Europeana for instance organized several
hackhatons. The Paris city in France has organized an open data competition'* in
collaboration with companies opening their data (e.g., JC Decaux which manages the
bicycle service in Paris or the local transportation companies). Off-site competitions
can also be organized, such as the Veni, Vidi, Vici competitions organized by the
European LinkedUp project to encourage reuse of educational datasets. It is

accompanied by monetary prizes (39.500€). Other types of competitions can be

organized only for service ideas, such as the Global Service Jam'® (not specific to data
driven services). People compete in teams around the world to propose the best
service idea/concept. It does not have to be accompanied by working code however
but can be presented as prototypes, slides, videos, animations or any other means that
can be uploaded on the Internet.

These actions show the variety of services that can be created based on open
datasets. They are effective at raising the awareness of developers and service creators
on the potential for reuse of the open datasets. They do not however contribute to the
creation of sustainable services and most often services created in these contexts do
not lead to the development of actual sustainable services.

1 http://okfn.org/training/

12 http://schoolofdata.org/

13 http://theodi.org/pg-certificate#module?
14 http://www.paris.fr/mobilierurbain

15 http://www.globalservicejam.org/
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2.5  Ensuring the Creation of Sustainable Services

In order to ensure the creation of sustainable services however the Singapore
government organizes co-funding of services. All the same, the European
Commission co-funds the development of services to take advantage of geographic
information coming from the Galileo satellite'® and services that reuse open datasets
(open access to scientific outcomes experimentation calls in ICT-PSP and services
based on open geographic data).

2.6  Publicizing Services to Show Reuse and Encourage Service Usage

Most Open Data portals include a section to show services and applications that use
the datasets. The App showroom suggested by the FOKUS report on the Berlin Open
Data portal “Anwendungen”'’, the “Apps” section'® on the data.gov.uk portal, the
“Mobile Apps Gallery”' section on the data.gov portal, the “Application Showcase”
on the Singapore portal”, and the “Application showcase” section’' of the World
Bank data portal illustrate the systematic addition of a section dedicated to services.

2.7  The Selection of Datasets to Open

In order to identify the datasets to open, it is either possible to investigate which
datasets are already available, whose IPR conditions would allow a publication under
an open licence, and whose quality is sufficient. However recently Open data
promoters are also investigating what citizens and potential reusers are interested in.
The FOKUS study advises to launch a survey to collect potential reusers’ opinion. In
2013 the French ministry of culture launched a survey for the selection of priority
datasets for open data release.

3 Typology of Created Services

It can be difficult to monitor the services created based on open data sets. The World
Bank for instance makes its datasets available only through APIs. It is therefore easier
to monitor actual reuse of the data. However, most often open data catalogues list
datasets that are available for download. The number of downloads can be monitored
(Fig. 1). However the effective reuse of the data is more difficult to trace if reusers do
not establish a direct contact with the data publishers.

http://www.gsa.europa.eu/galileo-0
http://daten.berlin.de/anwendungen
http://data.gov.uk/apps

http://apps.usa.gov/
http://data.gov.sg/AppShowcase/AppList.aspx
http://data.worldbank.org/developers/application-showcase
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Données les plus récentes Données les plus téléchargés

Les 1000 titres les plus empruntés en 2... » @il Les 1000 titres les plus empruntés par ... »
140272013 141022013

csv | xls csv | xls

1.45 Mo 11 Mo

lire les avis( ) lire les avis( )

Les 1000 titres les plus recherchés en ... » ¢oiure Les 1000 titres les plus réservés 2012 »
14/02/2013 141022013

csv | xls csv | xls

1.95 Mo 1.75 Mo

lire les avis( ) lire les avis( )

Liste des prénoms » Nomenclature des voies »

1710172011 06/0412011

xls | csv | ods csv

0.405 Mo 1.0 Mo
Fig. 1. Most popular datasets on the Paris Open Data portal®

Services created based on Open Data are listed on the UK Open Data portal as well
as the Singapore Open Data portal. As of 2013, the data.gov.uk portal lists 301 apps
and the Singapore open data portal around 110. On the UK portal in particular, the
domains of the application include economy (e.g., Property prize , jobmarket),
environment (e.g., Use of renewable energies), transparency (e.g., Availability of
governmental financial data with the famous application « Where does my money
g0? »), society (Criminality map), local services (e.g., best surgery services next to
me, postal code where I am, fuel station search), education (e.g., geological layers
where I stand), and citizen life (e.g., elections results, « UK arms export licence
browser »). On the Singaporean portal, available applications concern mainly
navigation and mobility (traffic, maps), Tourism, Environment, Security (Emergency
contacts points), Religion (places of worship), Business (Multiple listing of
companies registred in Singapore) and open jobs in public administrations.

Thematic distribution of applications based on
datasets published on data.gov.uk
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Fig. 2. Distribution of applications reusing open data sets on data.gov.uk

2 http://opendata.paris.fr/opendata/
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Fig. 2 illustrates the domain of the applications created based on datasets from the
data.gov.uk portal, while Fig. 3 shows the distribution of the domains themselves.
Although categories are not exactly similar, the comparison of both figures shows the
discrepancy between the low number of geographic and transportation datasets and
the very large proportion of transportation services. Although there is no direct
equivalence between the domain of the dataset and the domain of the service that
reuses it, this suggests the quite uneven potential of datasets for reuse. While
transportation datasets appear to have a high reusability potential, education datasets
attract less reusers in proportion of their quantity.

The domain is clearly not the only element to take into consideration when
assessing the reusability of a dataset. Nevertheless it should be noted that data
opening decisions only recently consulted potential reusers regarding the selection of
datasets to open.

1000
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Fig. 3. Distribution of datasets by topic on the data.gov.uk portal

4 How Are Datasets Reused?

We investigated 106 UK applications and the way in which they reuse datasets. 78%
(83) only reuse a single dataset. As an exception, Sketchmap.co.uk uses 19 datasets.
The most reused datasets are Code-Point® Open and the National Public Transport
Access Nodes (NaPTAN). However it should be noted that it is sometimes due to
application clones. The first application providing information on postal codes being
successful, clones have been created and reuse the same dataset. This also suggests
that transportation datasets are indeed popular.

Overall, 80% of applications (184/231) are available for free. Others are most often
sold for less than 1£. The most downloaded app available via GooglePlay is NHS
direct app (medical diagnostic) with more than 100.000 downloads. This application
was however created by the same administration which released the data.

In (Martin et al., 2013), we showed the distribution of the formats of open data. A
study of visualization applications for open data shows that in most cases the RDF
serialization is not used (Atemezing, 2013). Although the popular NaPTAN dataset is
available in RDF among other formats, it is impossible to know which format was
reused.
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5 Evaluation of Open Data Initiatives

The success of open data should be evaluated also according to the usage, audience,
and uniqueness of the services, according to the changes it has entailed in the public
institutions that have opened their data (e.g., improved data management, increase
information sharing culture), the business opportunities it has created, the citizen and
business perception of the city (open data as a communication tool on how modern a
city or country is), the modification to particular markets it has entailed (e.g., make
available traffic data not only to big players such as Google who have their own large
scale data collection mechanism but also to smaller players who cannot afford the
entry barrier on the market raised by the use of a massive crowdsourcing approach
(e.g., NL, ref Stijn) or on the opposite the capitation of all the learners around large
institution with widely established reputations, leaving them a large advance on the
marketable data (usage data of MooCs sold to recruiters for instance and paid
certificates) with which smaller players will never be able to catch up), or the
sustainability of the services created, or even the new dialog created with citizens
(e.g., open legislation process in the UK).

6 Conclusion

Existing studies suggest that reusers are not really interested in open datasets. It is
clearly not a demand driven initiative but rather an initiative of data providers who
assume to a large extent and hope for a possible impact particularly in terms of
service creation. The inadequacy between the datasets released and the services
actually created as well as between the claims of huge potential service creations and
the low demand from service creators, particularly companies raise questions. Are
reusers aware of the potential reuse of datasets or do not they really need them? Is
there an adequacy between the datasets that are of interest to reusers and the datasets
actually opened? Can we measure the potential for reuse of particular datasets? Which
are the obstacles to reuse?

Generally is the potential impact of open data in terms of service creation really
inflated or are there obstacles to data reuse that have not been sufficiently addressed?
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Abstract. The concept of value co-creation provides a new perspective in the
research and the operation of service systems. In the literature we can find
plethora of references to the significance of value co-creation and the disruptive
impact it may have on research, the business practices and the social life.
However, we still lack comprehensive frameworks of value co-creation that
would help understanding deeply and in a systematic way the characteristics,
the dimensions, the methods and the implications of value co-creation. This
paper makes a step in this direction by presenting a classification framework for
value co-creation in electronic and mobile services. The proposed framework is
developed in three dimensions referring to the leading actor in the co-creation
process, the domain of activities for value co-creation and the scale of customer
participation and proposes ten types of value co-creation activities.

Keywords: value co-creation, service systems, e-services, mobile services,
service science.

1 Introduction

The concept of value co-creation refers in general to the active participation of the
customer in a variety of activities performed with the support of the service provider,
in order to create value collaboratively. The concept of value co-creation has added
new dimensions in the research in many fields and it plays today an increasingly
important role in science. In information systems, in particular, ‘service science’ was
emerged as a movement for the scientific study of service systems that would
challenge and boost service innovations [8]. Service systems are envisioned as a
“dynamic value co-creation configuration of resources, including people,
organizations, shared information, and technology” [44]. Value co-creation is
assumed to be “the primary object of study in service systems” [45]; service science is
seen as “the systematic search for principles and approaches that can help understand
and improve all kinds of value co-creation” [45], boiled down to “the study of value-
co-creation phenomena” [45]. In a similar way, in marketing value co-creation is not
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anymore restricted to business-to-business collaboration, but it includes also the end
user/ consumer [33, 38]. Hence, value co-creation rebalances the focus of interest
from the conventional business-oriented approaches (e.g. the unidirectional flow of
goods and value from producers to consumers by adjusting, for instance, the
marketing mix) to customer-oriented ones (e.g. collaboration with the customer in the
different phases of the product life cycle, emphasis on complete solutions for
the customer, etc.), reflecting the contemporary spirit of marketing as an ‘open’ value
creation and dissemination procedure [43].

Technology is a key enabler of value co-creation, as it is a typical kind of ‘operant
resource’ [46]. Information technology, especially, is very critical for the
development of service systems, as services are information intensive and, therefore,
prone to digitalization and electronic provision [42], customization, personalization
and aggregation [3]. The Internet, Web platforms and mobile applications provide a
basis for collaboration and value co-creation with the customer/ user. Many recent
technological trends, quite often summarized under the term ‘Web 2.0°, are related to
the customer/ user empowerment, engagement and participation in the different
phases of the production processes and in the creation of value. The European Internet
Foundation [12] proposed ‘mass collaboration’ as the key activity that will potentially
shape the world by 2025.

Today there are numerous Web applications and business models that are based on
the customer participation and contribution in the development of software or content,
the sharing of resources, the initiation of new projects, etc. Mobile technologies and
applications are seen today as the most fast-forward segment of Information and
Communication Technologies (ICT). Mobile services are characterized by increased
personalization (as mobile applications are usually personal) and context awareness.
Both these characteristics are important in value co-creation, rendering mobile
services a fertile ground for value co-creation.

By preserving a primary role for the customer, value co-creation provides a very
challenging concept for the development of innovative applications and business
models, especially in the era of thriving of social networks, mobile services and other
user-oriented technologies. In the literature we can find plethora of references to the
significance of value co-creation and the disruptive impact it may evoke on the
technological progress, the business practices and the social life in general.

However, value co-creation is a multifaceted concept that encompasses many
different aspects of customer participation, directly or indirectly. Hence, different
people tend to attach to value co-creation (very) different meanings, which contribute
to the complexity and sometimes the vagueness of the term and may cast doubt on its
potential to redefine the role of the customer and introduce new business and social
models. Gronroos [14] points out the metaphorical use of the term in many cases,
aiming to emphasize the importance of the customers in the value creation process.
But he [14] warns that sometimes, when a term becomes too broad and tends to be
used to describe or explain almost everything, it runs the risk of becoming empty of
meaning. Others have also pointed out the difficulties in the analysis of value co-
creation [35] and the need for further study requires further study [45].
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The rational for this paper comes from the limited understanding and the lack of
methods for the analysis of value co-creation processes. In particular, we still lack
comprehensive frameworks of value co-creation that would help understanding
deeply and in a systematic way the characteristics, the dimensions, the methods and
the implications of value co-creation. The paper aims to make a step in this direction
by providing a framework for value co-creation that emphasizes on electronic and
mobile services. The proposed framework distinguishes the key types of value co-
creation, the key roles of actors and the potential for collaboration. Electronic and
mobile services and applications are used to explain the types of value co-creation.

The rest of the paper is structured as such: in section 2 we review the literature to
analyse the concept and the characteristics of value co-creation and the basic ways
with which it is manifested; in addition we review the characteristics of value co-
creation in ICT, in e-services and mobile services and applications. Based on the
review of the literature, we propose in section 3 a framework for value co-creation in
electronic and mobile services and we analyze the types of value co-creation. In
section 4 we provide examples of electronic and mobile services and application to
clarify some aspects of the proposed framework. The paper finishes with the insights
and implications of the research, the conclusions and directions for future research.

2 Literature Review

2.1  The Concept of Value Co-creation

Value co-creation is extensively studied in the service marketing and management
literature. A major contribution in the discussion of value co-creation comes from the
Service Dominant (S-D) logic [46, 47, 48], which is assumed to provide also the
theoretical foundations for the study of service systems [45]. In S-D Logic value co-
creation is ‘a positive condition’, as value is manifested as ‘value in use’ and ‘value in
context’ that is always co-created in collaborative networks between the customer and
other economic and social actors. In particular, the value is not created until the
customer integrates and applies the resources of the provider(s) with other proprietary
resources that exist in his/her context. Thus, value is uniquely co-created at a given
place and time and is ‘phenomenologically’ determined by the customer [48], based
on prevailing circumstances and the existing resources and capabilities.

S-D logic views the customer not as a buyer of output with embedded value,
created by the firm, but as an integrator of inputs/ resources provided by the firm,
together with other proprietary (knowledge and skills) and external resources to create
value. Firms cannot create and deliver value by themselves, but they can only make
value propositions and provide service as input to the value co-creation process; if the
proposition is accepted, value is co-created, in concert with the customer and possibly
other economic and social actors. In S-D logic, all economic and social actors are
resource integrators and the distinction between the producer and the consumer is
void. The role of the customer in value co-creation is fundamental and it is performed
by providing his/her resources (e.g. knowledge and skills), integrating resources or
simply providing the context for the creation of value.
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From a practical point of view, it is possible to develop services with various levels
of customer input and participation. Meuter & Bitner [32] suggest that the degree of
user involvement in co-production of services can be aligned on a continuum between
firm production, joint production and customer production. In a similar way,
Gronroos [14] suggests that value co-creation exists only in the joint activities
between the customer and the provider, while both the customer and the provider can
also follow their own value creation processes.

In general, the value co-creation processes can be characterized by a variety of
factors, such as the identity of the customer (e.g. business, individual, group, etc.), the
roles of the provider and the customer (e.g. initiator, contributor, process director,
etc.) and the activities the customer performs (e.g. production, design, refinement,
finishing, selection, feedback, etc.), the kind of value/ benefit created (e.g. economic
or social value, personalization, complete solution, etc.), allocation and the recipient
of value (e.g. self, another, the provider or the society), the ways of interaction (e.g.
face-to-face, technology-mediated, etc.), the motivation of participation, etc.

In the literature we can distinguish the following key ways of participation and
collaboration with the customer for the co-creation of value: co-production, open
innovation, customization, personalization and integration. Each of these ways has
certain attributes that make it suitable to certain processes, situations and value co-
creation goals, while they are inappropriate for others.

Co-production refers in general to the participation of the customer in some
phase(s) of the production process as ‘partial employee’ [6] or ‘partial marketer’ [16]
for the execution of some tasks related usually to the design, the production of
the core offering, the assembly, the finishing, the transaction, the delivery or the
consumption. Hence, co-production is related to the direct contribution of labor by the
customer [30, 37], such as in self-service operations. Besides, co-production emanates
a producer-oriented view of customer involvement [35]. In S-D logic, value co-
creation and co-production are related in a nested scheme, with the latter being
defined as a way of value co-creation, in which “the customer participates directly in
the firm’s production process somehow” [47]; in addition, co-creation refers mostly to
the usage/consumption stage, while co-production refers to the production process.
Co-production is largely supported by ICT [32], such as ATMs, web platforms or
other online and mobile applications that permit and enable the customer to execute
some steps of the production and transaction processes.

In new product development, co-creation is related to co-innovation or open
innovation. Open innovation [7] is based on the assumption that innovation can derive
from the combination of internal and external ideas and resources; it refers, hence, to
opening up the innovation process to customers, communities of users and partner
companies. A good reason to do it is the acknowledgement that customers know more
than the producer about their needs, their context, their constraints and their desired
outcomes. ‘Lead customers/users’ [19] especially can envision uses and needs and
help co-designing ways to support in attaining their needs. The degree of ‘openness’
of the innovation process can range from totally open to totally closed [20].

Individualized marketing refers to adjusting a product/ service prototype or even
re-designing it to bring it closer to the preferences and needs of the customer. With
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regard to the role of the customer in these activities and value co-creation, we can
distinguish the concepts for customization and personalization. Customization allows
tailoring a standardized business offering and making a ‘custom’ version of it that fits
better to the customer on an individual basis [26]. Customization is related in most
cases to providing a (short) list of choices to the customer and allowing him/her
making his/her choices accordingly. In other words, it can be seen as ‘a la carte’
selection [10]. In the literature the term ‘mass customisation’ is widely used and it can
reveal better the character of this function. Customization is mostly related to
(tangible) products and to manufacturing processes, whereas customization in
services is studied only marginally. Kannan and Healey [21] explain that in services
the customer participates always in the value creation process to develop an
individualized offering.

Personalisation aims to allow modifying and adapting an offering by adding or
enhancing or altering its features to meet better the customer needs. The relationship
between personalisation and customization is widely discussed in the literature, not
always leading to consensus. Prahalad and Ramaswamy [39] consider customization
as provider-guided procedure, with the provider designing an offering in a way to fit
after some adaptation to a variety of customer preferences, while in personalization
the key role goes to the customer, who designs, forms and co-creates an offering that
meets his/her preferences; the difference, in other words, is between selecting from a
wide range of options and creating your product or service. Kumar [27] suggests that
personalization fits better to services and e-business processes.

Integration refers to the combination of inputs and resources from various origins
for the creation of (enhanced) value. Integration is necessary because of the
complexity of needs, which cannot be met by atomic resources elements and simple
services. All economic activities are based on the integration of resources,
competencies skills and specialisations. In S-D logic [48], all economic actors,
including the customer, are resource integrators. Hence, the customer is not a buyer or
consumer, but an integrator of inputs to co-create value. The inputs in the value co-
creation process may originate from firms, peers and other stakeholder, as well as
they can be self-contribution of the customer himself (e.g. personal skills, possesses
resources, etc.). In many cases resource integration takes place in networks, such as
‘value constellations’ [33] and ‘value networks’ [30].

2.2 Value Co-creation in Electronic and Mobile Services

ICT has great effect on the integration of resources and the opportunities for value co-
creation. First of all, in electronic services value is indeed manifested as ‘value in
use’, as a part of the interaction with the service provider and the technological media
used, according to the intentions and the skills of the customer. Normann and Ramirez
[33] proposed the term ‘density of value’ to describe the potential of products and
services for value creation. The density of value depends of the information and
knowledge capacity that exists about the additional uses the product may has, the
capacity for integration with other resources and the possibility for the creation of
added value. With ICT, the density of value of all products, especially the digital and
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digitized ones, increases, creating more opportunities for value co-creation. Mashups,
for instance, is a good example of the increased density of value of digital resources
and the added value they may provide.

ICT affects also significantly the opportunity for customer participation in value
creation processes. The Internet, the Web and especially certain technologies and
applications related to the Web 2.0 (social media, social software/ computing, etc.)
provide several new ways of interaction with the providers, peers and other
stakeholders. Social media allow the creation and exchange of user generated content,
defined as the sum of all ways in which people make use of social media [23]. The
social media landscape includes social networks (generic or specialized), content
development communities, media sharing sites, blogs and micro-blogs, social news
sites, social bookmarking sites, real-time and presence aware sites, virtual game
worlds and virtual social worlds. Social computing empowers individual users with
relatively low technological sophistication in using the Web to manifest their
creativity in the development of content, to engage in social interaction, contribute in
social projects, share content, disseminate information and collaborate in building
new applications [34].

Kasper, Koleva and Kett [24] defined five types of social media activities for
companies that reflect on the opportunities for customer participation and value co-
creation: content development, interaction/ dialog with the customers, listening to the
customers, application development (for the customers and potentially by the
customers) and networking for maintaining relationships with the customers and
stakeholders. Kietzmann et al. [26] describe seven types of attributes of social media
that represent specific aspects of the user experience: identity, conversations, sharing,
presence (related to the situation and location of the user), relationships, reputation
and groups (communities). Linders [28] provides a typology for citizen co-production
patterns in social media; the co-production types derive the key roles of the actors on
the one dimension (provider and beneficiary) and the stages of service delivery on the
other (planning and design, execution, monitoring and evaluation).

Mobile technologies and applications are today at the crest of technological
progress; besides they exercise great impact on the social practices. As a result, many
of the Web-based applications acquire mobile characteristics and are offered as
mobile services and applications, i.e. services and applications that can be accessed
and used with mobile technologies and with a mobile appliance. For example, we
speak for mobile software computing [29], mobile social media [22], etc. Notice,
however, that mobile technologies are not simply an alternative to other physical and
online services, but they provide new types of value, new ways for value
configuration and the potential for more added value [3]. For example, Verkasalo [49]
argue that mobile services provide more value when people are commuting.

The key advantages of mobile services (and their differentiation factors from other
e-services and physical services) are often summarized in: ubiquity, localization,
personalization, contextualization [17, 29]. In mobile services value is also created as
‘value in use’, such as with electronic services. Moreover, the use —and consequently
value— is manifested in a specific situation in a contextual and idiosyncratic way,
that is adapting to environmental conditions and personal traits and preferences.
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The idiosyncratic character of mobile services stems largely from the individual use
of mobile appliances (i.e. mobile phones are strictly personal and the common use
with others is usually avoided). Accordingly, mobile services can be personalized to
individual customers and adjusted to user-specific circumstances. In many cases
mobile services are provided based on the profile of the user [50]. In mobile
applications the centre of the interaction is always the user; user interactions can be
focused on the content (user-content), other users (user-user) or content and other
users simultaneously (user-user-content [9]. In addition, mobile services can serve the
requirements for ‘situation dependent services’, that is services that significantly
depend on the customer’s situation and his/ her individual needs [1].

Cortimiglia, Renga and Rangone [9] propose a classification that contains five
categories: dynamic content applications, social content applications, social network
applications, social matching applications, and social communication applications; the
distinction between these application types is not clear-cut, as they tend to mix and
share characteristics. Heinonen and Pura [17] suggest that mobile services are formed
by the consumption setting, the context, the social setting and the relationship.

2.3  Related Work

In the literature we can find some other related work for the classification of certain
aspects of value co-creation. For instance, Roser et al. [40] suggest a ‘co-creation
family of concepts’ that include open innovation, mass customisation, user-generated
content, co-production, mass-collaboration and collaborative innovation. Frow el al.
[13] describe different types of value co-creation, such as co-conception of idea,
co-design, co-production, co-promotion, co-pricing, co-distribution, co-consumption,
co- maintenance, co-disposal, co-outsourcing, co-creation of meaning, and co-
experiencing. Piller, Thl and Vossen [36] suggest a typology of methods of
co-creation, with an emphasis on open innovation with customers, that is based on
three dimensions, addressing the customers’ autonomy in the process, the nature of
the firm-customer collaboration (dyadic versus community based), and the stage of
the innovation process. Related work for the classification of operant and operand
resources is provided by Arnould et al. [2], who focus on the consumers, and Baron
and Warnaby [5], who focus on organizations.

3 A Proposed Classification Framework of Value Co-creation
in Electronic and Mobile Services

It this section we propose a classification framework for value co-creation in
electronic and mobile services/applications. The conceptualization of the framework
derives from the review of the literature on value co-creation in general and in
particular on value co-creation in electronic and mobile services and applications, as it
was presented in the previous section. The proposed framework is depicted in fig. 1.
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3.1 The Structure of the Framework

The proposed classification framework of value co-creation in electronic and mobile
services is developed along three axes:

— The leading partner in the value co-creation process.
—  The domain of the value co-creation.
—  The scale of user participation.

Value co-creation is about the collaboration of the customer and the provider in the
creation of value. The initiative for this, as well as the effort required, is not usually
equally balanced between these two actors. Moreover, certain types of co-creation or
certain practices are inclining towards the one of the two actors. For instance, as
presented in the previous section, co-production and customization are supposed to be
producer-oriented processes, while personalization is regarded as customer-oriented,;
open innovation and integration can be either provider-oriented or customer-oriented,
according to the specific environment in which they take place. For this, we suggest
that a classification framework is necessary to take into account who has the leading
role in the process and distinguish between provider-oriented or customer-oriented
value co-creation processes.

Community _
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. |
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Fig. 1. A Proposed Classification Framework of Value Co-Creation in Electronic and Mobile
Services

Value co-creation can refer to different domains of activities. The proposed
classification framework includes five domains of value co-creation activities:

—  Co-production

—  Content co-development
—  Co-innovation

—  Co-design

— Integration
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Co-production is the execution of some tasks by the customer, who substitutes,
complements or enhances the service provider in the service production and delivery
processes. It usually occurs with the provider offering a platform for collaboration and
the customer participating and contributing -either voluntarily or necessarily- in order
to achieve personal objectives, support the provider in the execution of his tasks or
improve the characteristics of the service.

Content co-development refers to certain activities related to the production and
dissemination of content. One can argue that content it the outcome of some kind of
co-production process; however, the uniqueness of its nature and its pre-dominance in
electronic services and especially social media applications suggest including content
as a separate domain of value co-creation. This will give us the chance to study
content development as a separate domain of value co-creation activities, to analyze
its underlying attributes and discern its differences from value co-creation in other
domains.

Co-innovation refers to the activities performed for the development of a new
service or application, or the improvement or enhancement of existing ones with new
features; such activities move beyond the regular/ core product development
processes and they may cover all the phases of the product life-cycle, from idea
generation, to design, to marketing and after sales services.

Co-design refers to making decisions for the features of a service or application in
order to bring it closer to the customer’s preferences and needs. The customer sets the
(new) requirements of the service or application and the provider adjusts it. So, in co-
design the customer does not participate in the production process, which remains the
job of the provider.

Integration refers to the aggregation of services and applications, either from the
same or from different providers, and their functional integration in a new service
composition or a service sequence. Service integration becomes necessary because of
the complexity of customer’s needs, that cannot be met frequently by simple, atomic
services.

The third axis refers to the scaling of customer participation in the value co-
creation processes. On the one hand, we can have binary relationships between one
customer and one provider; on the other hand, we can have multilateral relationships
with more than one customers and providers that form and participate in value
networks or service ecosystems. The proposed framework reflects the possibility to
have many customers participating in the value co-creation process. We distinguish
between one-to-one relationships with the provider and one-to-many relationships; in
the latter case we can have ‘peers’ (only) participating in a small scale and ‘familiar’
value co-creation process, as well as the wider community participating in a large
scale and open value co-creation process. In all cases it is supposed that one or many
providers can participate.

3.2  Types of Value Co-creation

The framework results in the following types of value co-creation, which derive from
the two basic dimensions, the identity of the leading partner in the value co-creation
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process and the domain of the value co-creation activity; the third axis, peers and
community participation, provides depth in the framework, but does not change in the
first place the types of value co-creation.

In co-production we have two types of value co-creation: ‘self-service’ (provider-
oriented) and ‘do-it-yourself” (customer-oriented).

In self-service the customer executes some activities/ tasks that are normally
performed by the supplier, without much freedom to deviate from the
procedure and redesign the activities or the outcome. An example of self-
service is the web/ mobile banking or the e-government services, in which the
customer operates in a strictly pre-defined environment and follows specific
instructions in order to receive specific services.

In do-it-yourself, on the contrary, the customer receives input from the
provider and he/she transforms it into a valuable outcome, according to his/her
preferences and needs. In e-commerce, for instance, the customer receives
information and he is free to choose, revise and receive electronic services
according to his preferences and needs. The customer receives the platform/
infrastructure, as well information and incentives, but operates then according
to his/her judgment.

In content co-development we have ‘inquiry’ (provider-oriented) and ‘content
development and sharing’ (customer-oriented); ‘feedback’ can be included here as a
third, intermediate type, that can be either customer-oriented or provider-oriented,
according to the way it is performed.

Inquiry is a customer-initiated activity, in which the provider responds to the
customer request by offering specific content or service. Hence, even if the
customer initiates the process, the provider is the key performer. Submitting an
inquiry e-form to receive back a service or transmitting the customer’s
location in a location-aware service/ application are examples of this type of
value co-creation.

Content development and sharing refers to the activities of the customer for
the development, adaptation, dissemination and sharing of content; it takes
place after the initiative of the customer and it is usually a creative process.
Participation in social media, such as social networks, forums, wikis and blogs
are typical examples of this type of value co-creation. Notice that content
development and sharing are taken here together, however they are not
necessarily combined (e.g. content development for personal use or sharing
without previous personal development effort).

Feedback is an activity of the customer, who expresses opinion and judgment
for a service received. Feedback can be customer-oriented, when the customer
is free to express his/her opinion in a free style, such as in review and
recommendation systems. On the contrary, feedback is provider-oriented when
the customer is asked to answer specific questions set by the provider, such as
in rating systems. The type of feedback is important to understand that it is
usually the exact setting that makes a type of activity customer-oriented or
provider-oriented, rather than absolute, pre-defined criteria.
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In co-innovation we have two types of value co-creation: ‘new service
development’ (provider-oriented) and ‘idea generation’ (customer-oriented).

In new service development the customer participates in certain phases of the
development process, such as testing a prototype (e.g. beta testing),
contributing to the production process (e.g. in software development
communities) or in marketing activities (e.g. in co-branding). These activities
are developed in a platform or in general a setting created by the provider and
the customer is required to follow certain guidelines and rules.

In idea generation the customer uses a platform for the expression of his/her
ideas, imagination, creativity regarding new products, new features, new
processes and new uses or the improvement of existing ones. It is not only that
the customer operates in a more flexible environment, but most of all he/she
provides the input.

In the co-design of a service’s features through an adaptation and modification
process, we distinguish between ‘customization’ (provider-oriented) and
‘personalization’ (customer-oriented).

In customization the provider offers a standardized, but modularized service
that can be modified in a small range of its features. Hence, the customer is
free to adjust some limited aspects of the service (the ones decided by the
provider) to bring it closer to his/her preferences. A typical example of
customization is the configuration of certain applications and services to the
user profile or the uses and preferences of the customer. Here the user has to
select from a pre-defined list of alternatives the one that is better for him/her.
In personalization, on the contrary, the customer is quite free to design a new
service that meets his/her preferences and needs by modifying even the core
attributes of the service in certain cases. The use of APIs that modify the
attributes, the execution or the delivery of the service into the personal choices
of the user is an example of personalization.

In integration we distinguish between ‘packaging’ (provider-oriented) and ‘self-
acting integration’ (customer-oriented).

In packaging the integration of services is decided by the provider, who
proposes comprehensive solutions, that include many separate service
elements. In software applications and services the provider may offer some
alternative packages of solutions, which include different features and
complementary options.

In self-acting integration the customer decides for the services that will
compose the offering, sometimes by collecting inputs from a network of
providers and other stakeholders, and he/she may also add proprietary inputs
(resources, knowledge, skills, etc.) and perform supplementary tasks for the
composition of the final service. In software applications and services, the user
may collect and combine services from different providers to develop
particular solutions that meet unique needs.
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4 Insights and Research Implications

The classification framework for electronic and mobile services suggests that ICT can
be used to support all the spectrum of value co-creation activities, beyond the
software and content development activities. ICT, hence, serves as an enabling
technology and operant resource for value co-creation. We can see also that in parallel
to the typical value co-creation activities of the physical world we can have value co-
creation activities that take place with the use of electronic and mobile services. For
instance, with regard to co-production, self-service and do-it-yourself are typical
value co-creation activities of the physical world, but they refer also to value co-
creation with the use of electronic and mobile services. In addition, many value co-
creation activities in the physical world are supported, enabled and implemented with
the use of electronic and mobile services. For instance, with regard to integration, a
travel agent can propose a full vacation package (transportation, accommodation,
food services, entertainment services, etc.) or the customer may receive information,
decide, perform (make exchanges) and coordinate all the activities by himself.

We can also infer that the use of electronic and mobile services is always related to
value co-creation. It is not just that value co-creation is assumed to be a normative
phenomenon, as Vargo and Lusch [48] argue. Moreover, it is that in electronic
services we have always interaction between the customer and the service provider,
either as a company or simply as a platform, as suggested by Gronroos [14]. In the
setting of automated processes, moreover, the initiating as well as the primary role in
the interaction with the electronic platform is assigned to the customer. Based on this,
one could argue that the benefit/ value provided to the customer of electronic and
mobile services is the opportunity for value co-creation.

The proposed framework helps to understand better the characteristic and the
differences of the one type of value co-creation from the other, which otherwise may
seem vague or even confusing. First of all, some business models tend to combine
more than one types of value co-creation, making it a multifaceted process; Trip
Advisor, for instance, supports inquiry, feedback and content development/ sharing,
while value co-creation takes place in a do-it-yourself style supporting also self-acting
integration of services. In addition, some business models may provide different
options for value co-creation activities. For instance, some companies may allow their
customers to adapt the services to their preferences, either by choosing from the
existing patterns and modifying them partially (customization), or by developing their
own design patterns (personalization) to produce personalized outcomes. Similar
services can be related to different value co-creation activities along all the three axes.
For instance, different business models for open innovation and crowdsourcing
platforms may emphasize on ‘idea generation’, ‘new service development’, ‘content
development and dissemination’, ‘do-it-yourself’, etc.
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5 Conclusions

Value co-creation provides a very challenging concept for the development of
innovative applications and business models, especially in the era of thriving of social
networks, mobile services and other user-oriented technologies. The paper proposes a
framework for value co-creation in electronic and mobile services that can help better
understanding what value co-creation is, how to implement it and how to engage the
customer in value co-creation processes in different situations and for different
purposes. The proposed framework can serve also as an orientation map for the
companies that intend to develop value co-creation practices or they want to expand
or alter the existing ones. For instance, companies could move from provider-oriented
to customer-oriented value co-creation practices or move to the one to another domain
of value co-creation. The framework can be used also for the analysis of existing
services and value co-creation processes, the understanding of the way the customer is
engaged and the recognition of the reasons they succeed or fail.

The proposed framework is based on the finding of the review of the literature; it is
developed in a structured approach, along three axes referring to the leading role in
the value co-creation process, the number of participants and the domain of value co-
creation; previous similar works do not follow a similar methodology. In addition,
similar works in electronic and mobile services focus on their general characteristics
and they overlook the issue of value co-creation.

Future research should validate in a systematic way the proposed classification
framework. The identification and mapping of specific value co-creation practices as
examples and case studies should explain better the characteristics of the types of
value co-creation and their relationship and will allow the development of specific
value co-creation practices that are suitable for each value co-creation type. Future
work could also provide a methodology for relating value co-creation types to specific
circumstances and goals.
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Abstract. Outsourcing their IT is a difficult endeavor for many enterprises.
Remaining IT organizations often face a multitude of challenges but lack the
necessary capabilities for managing the outsourced services. In this paper, we
provide rankings of these challenges with regard to the implementation of
retained organizations and their daily business. While the most critical issues
arise at the interface with the service provider, the interfaces with the own
business units are problematic as well. Our findings reveal that particularly the
early involvement of the own business units and the development of sufficient
awareness of upcoming changes are key success factors. Our research is based
on the results of an extensive explorative study. With our work, we lay the basis
for a better understanding of the transition challenges of retained organizations
and, thus, a mature implementation and operation of these.

Keywords: IT Outsourcing, Retained Organization, IT Organization,
Outsourcing Relationship, Service Management, Transition.

1 Introduction

IT Outsourcing has become an established business model and should reach a world
wide volume of $288 billion in 2013 [1]. Despite all efforts, it is still a challenging
business and many outsourcing clients have difficulties in managing its various
aspects [2]. Particularly, the ongoing management of service providers is a key
challenge [3]. Accordingly, Tramacere [4] recommends outsourcing clients to focus
on improving provider management.

During the outsourcing project, client and provider form a service system. Once the
delivery responsibilities have been transferred to a service provider, the “retained
organization” — the parts of the client’s former IT department that are not outsourced
[5] — performs the provider management. Forming the key interface with the provider,
its role shifts from a delivering to a managing one [6]. Although academic literature
has analyzed capabilities needed for the management of IT (e.g., [5-6]), retained
organizations often lack the necessary ones [7]. Urbach and Wiirz [8] argue that
further research regarding the implementation of retained organizations is needed.
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In order to identify insufficiently built capabilities and, thus, ensure outsourcing
success, the understanding of the specific challenges of retained organizations is of
great importance. Our literature review, however, revealed that research regarding
these challenges is still sparse and a clear and comprehensive understanding of these
does not exist. This knowledge, however, would provide a solid basis for a mature
implementation and operation of retained organizations [9]. Further research is
needed to obtain meaningful insights into this important topic.

The contribution of our work is twofold: We provide rankings of the challenges in
two lifecycle phases of retained organizations, namely transition and delivery. We
will learn that the most critical issues arise at the interface with the service provider.
However, the retained organization’s interfaces with the own business units are highly
problematic, too. In addition, we test three hypotheses that are derived from a number
of expert interviews: We examine how (1) the clients’ awareness of upcoming
changes, (2) their sufficient technical expertise, and (3) the involvement of their
business units do impact the problems of retained organizations and whether they are,
indeed, success factors. Our analysis reveals that especially clients who sufficiently
involve their business units and who develop a high awareness of upcoming changes
achieve significantly better results. That way, we provide important insights for
outsourcing clients and identify research problems to be addressed in the future.

Our research is based on the results of an extensive explorative study. It consists of
a preliminary literature review, a qualitative study followed and a principal
quantitative study. We had the opportunity to conduct this study in cooperation with a
major IT outsourcing provider. All participants of our study are working in key roles
of the provider-side interfaces and have long-standing experience with IT outsourcing
for a variety of clients. All results gathered are based on their insights and broad
knowledge. We are convinced that these IT outsourcing experts are best qualified to
state the most important and typical challenges of retained organizations.

The following section gives an overview about retained organizations and the key
literature covering them. Next, we describe our research methodology and discuss the
research sample and data examined, before we present the key findings of our
quantitative study and statistically test hypotheses. Finally, we conclude the paper
discussing key findings, limitations and topics for future research.

2 The Retained Organization

In the context of an outsourcing project, the retained organization forms the key
interface between client and provider. It consists of those parts of the former IT
department that are not outsourced [5]. Naturally, the role and responsibilities of this
organizational unit fundamentally differ from the former ones: The focus shifts from
the delivery to the management of IT services (see Fig. 1) [10].

The key responsibilities of retained organizations are to manage and govern the
outsourcing project. This includes the management of the provider as well as the
demand of the own business units. Regarding the governance of the outsourcing
project, retained organizations are responsible for the outsourcing relationship, the
mitigation of risks and the continuous alignment of business and IT [5][6][10].
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Many contributions to the ongoing discussion regarding the client’s outsourcing
organization are based on Willcocks et al. [7]. In their work, the authors describe a
framework of core IT capabilities needed to successfully govern and manage IT. It
has repeatedly been tested in research and applied to retained organizations (e.g.,
[6][10]). Originating from this framework, research defined the organizational design
of retained organizations and their interactions with the provider and business units.

Executive Level Executive Level

Business Retained

Units Organization Delivery Team

4 Demand Management —» ¢—Provider Management—»

Fig. 1. The basic role of retained organizations (based on Gewald and Helbig [10])

Gewald and Helbig [10] propose a governance model for managing outsourcing
partnerships. Their framework establishes key relationships on the strategic,
functional and operational level. Literature also describes the organizational structures
of retained organizations as well as its basic processes and roles (e.g., [10-12]). In
particular, Urbach and Wiirz [8] propose a comprehensive management framework
for steering outsourcing providers.

2.1 Lifecycle Phases of Retained Organizations

An outsourcing project can be split into five distinct phases that as a whole are
referred to as the outsourcing lifecycle (e.g., [12-14]): pre-deal, contractual,
transition, delivery and exit phase. In terms of retained organizations, we distinguish
the following four phases that overlap with the phases of the outsourcing lifecycle:
design, transition, delivery and exit (see Fig. 2).

Outsourcing lifecycle
| Pre-deal ) Contractual ) Transition ) Delivery ) Exit )

Lifecylce phases of retained organizations

Fig. 2. The lifecycle phases of retained organizations

According to Cullen et al. [13] as well as our interviews, the design of retained
organizations is usually shaped both during the pre-deal as well as the contractual
phase. Therefore, in our study, we combine these two phases to a single design phase.
During this phase, outsourcing clients define the organizational design of their
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retained organization. Within the transition phase, clients execute the plans made
during the design phase. They implement structures, communicate changes and
prepare their employees for the new situation. When the transition is completed, the
outsourcing project enters the delivery phase and the retained organization takes over
the main responsibility for the outsourcing project on the client side managing it
according to the outsourcing contract. When the outsourcing relationship ends, the
retained organization is dissolved in the exit phase or — if the outsourcing deal is
continued with a different provider — is re-designed in another design phase [12—14].

3 Research Methodology

In the remainder of this chapter, we outline the research approach followed. We
carried out an explorative study to gain a better understanding of the challenges of
retained organizations. Our staged research approach consisted of a comprehensive
literature review, a preliminary qualitative and a principal quantitative study.

In this paper, we investigate challenges of retained organizations. Our quantitative
study assessed these in retrospect asking our participants which challenges posed
problems to the client. Hence, we use the words problem and challenge quasi-
synonymously when talking about the same things from different perspectives.

3.1 Literature Review Regarding Challenges of Retained Organizations

An initial literature review revealed that no comprehensive view regarding challenges
of retained organizations does exist. Based on existing literature on related topics such
as IT outsourcing, organization design and IT transformation, we derived an initial set
of challenges for our study. Our literature review followed the methodology proposed
by Webster and Watson [15] along with an extensive forward and backward search
without temporal restriction.' This initial search discovered about 160 papers. In an
abstract based examination, we identified those papers that specifically deal with
challenges, problems and risk. We further reviewed these papers in a careful perusal
selecting papers that promised insights into our research topics. Finally, we selected
25 papers as a basis for the ex ante definition of challenges.

In a grounded coding analysis that followed the approach introduced by Jerayaj et
al. [16], we systematically extracted relevant challenges from the 25 papers. The
initial list consisted of 52 individual challenges. This initial set of challenges was the
basis for the subsequent qualitative study.

3.2 Qualitative Study

In the qualitative study, we ran a series of in-depth interviews with a group of experts.
The qualitative study pursued two main goals: validating and refining our list of

! We used Google Scholar for our research with combinations and variations of the following
keywords: IT outsourcing, retained organization, risk, success, outsourcing organization,
provider management, IT transformation, organizational change.
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challenges identified in the literature as well as deriving basic hypotheses from the
interviews. The qualitative research methodology is based on Glidser and Laudel [17].

Based on the insights of two initial design interviews, we decided to select the
interviewees based on a predefined profile from the following three key roles on the
provider side of the outsourcing relationship that have direct insight into the client’s
retained organization [12][14]:

e Transition Managers lead the transfer of the client’s outsourced IT services

and are involved in the setup of joint processes and structures.

e Account or Contract Managers are owner of all strategic activities for the

outsourcing contract and responsible for its ongoing management.

e Delivery Managers are responsible for the overall management of the

delivery activities of an outsourcing engagement.

Table 1. The 25 transition and delivery challenges of retained organizations

Transition Phase Challenges

Alignment of expectations

Appropriate communication with staff or
other stakeholders

Changing of mindsets

Changing of processes and ways of
working

Ensuring sufficient contract knowledge in
retained organization

Ensuring the retained staff understands or
lives its new roles

Fears and rumors

Resistance among staff or other
stakeholders

Sufficient motivation of affected staff
Transformation of organization and
governance structure

Delivery Phase Challenges

Appropriate communication with the
service provider

Determination of business requirements
Difficulties with performance measurement
Getting different sub-contractors and
suppliers to work together

Endless cost-service debates

Lack of partnership and trust
Misunderstandings about scope of services
Neglecting long-term strategy and getting
caught in fire-fighting

Provider lacked understanding of client's
business

Provider not informed about the client's
business strategy

Retained organization missed major shifts
and new trends in the company

Too incomplete outsourcing contract
Too inflexible outsourcing contract

Too high staff turnover

Translation of service requirements into
service requests

In total, we surveyed two Transition Managers, four Account or Contract
Managers and four Delivery Managers. The semi-structured interviews were held
with an interview schedule, digitally recorded and transcribed. The interviewees
exploratively described the typical challenges of retained organizations and validated
our initial set of challenges extracted from literature. Subsequently, we analyzed the
transcripts in a grounded coding approach [18] gradually eliminating redundant and
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aggregating similar challenges. The result was a total of 25 transition and delivery
challenges that we used as the basis for our main quantitative study (see Table 1). In
addition, we asked the interviewees for common mistakes and success factors. From
these, we derived hypotheses a selection of which we test in Section 5.

3.3  Quantitative Study

In our main quantitative study, we assessed the 25 challenges as well as success
factors identified beforehand. We decided to carry out the questionnaire with the same
roles we interviewed in the qualitative. The questionnaire consisted of five sections
using closed, prompted and pre-coded questions [19-20].

At the beginning of the questionnaire, we asked each participant to select only one
of their outsourcing projects and answer the questionnaire based on this specific
project. They had to take part in this project in their current role and should consider it
typical according to their experience. Due to this condition, we are now able to relate
the success factors to specific challenges and evaluate their impact in that project.

The first section consisted of general and screening questions about the participant,
the chosen outsourcing project and the client. These questions included the success
factors that we identified in the qualitative study (see Section 5).

The two main questionnaire sections aimed to rank the 25 challenges (see Table 1)
related to the retained organization in the transition and delivery phase. We used
4-point Likert scales [19-20] to rank the challenges of the selected client on a
verbalized scale (“Minor problem”, “Tending towards minor problem”, “Tending
towards major problem” and “Major problem”) in retrospect.

3.4  Research Sample and Data Collected in the Quantitative Study

In total, we received 37 completed questionnaires. Targeting 125 participants, we had
a response rate of about 30%. In total, ten account or contract managers, 24 delivery
managers and three transition managers participated in the study.

We explicitly tried to identify common challenges that clients are facing. As no
clear pattern exists that might elicit which type of companies in terms of size or
industry are likely to outsource [2], we aimed to collect a broad basis in order to
abstract from industry and size specificities. The selected projects cover virtually all
different types of industry and client company sizes. The company sizes are spread
from small companies with under 50 employees to corporations with more than
100.000. Most of the investigated companies had between 1.000 and 10.000
employees (see Fig. 3 and Fig. 4).

Regarding contract volumes, the major part of responses is concentrated on small
to medium sized deals with a total contract volume between €10 million and €100
million. But, responses range from very large (more than €500 million) to very small
(under €10 million) outsourcing deals (see Fig. 4).
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Number of employees Total Contract Value (TCV)

<50 3 3% <€10M o 25%
50-250 @ 3% €10M - €100M —m— 429
250-1000 P 11% €100M - €200M I 149
110’%%%‘_ 15%’%%% :-:11%_49% €200M - €300M [ 3%
50.000 - 100000 = 199 €300M - €500M 1M 6%
; ’ > €500M I 11%
>100000 ™ 5%

Fig. 3. Sizes of the investigated client companies and contract volumes (N=37)
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Manufacturing ——mmm—. 59
Media and Entertainment | — 11%
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Travel, Transportation, and Logistics —== 3%
Other: | . 3%,

Fig. 4. Industries of the investigated client companies (N=37)

4 Findings and Analysis of the Study Results

The following chapter presents the results of our quantitative study. We will outline
the findings regarding the transition and delivery challenges of retained organizations.
We provide and discuss rankings of the top five challenges of each phase selecting
them based on the share of participants ranking them as major problem.

4.1 Transition Phase Challenges of Retained Organizations

During the transition phase, clients — among other things — implement structures of
their retained organizations and communicate the changes. The five top challenges of
the transition revealed by our study are depicted in Fig. 5.

In our study, the most significant challenge in the transition phase is the changing
of mindsets. The challenge has been described in organizational change management
and outsourcing literature (e.g., [21-22]). Our interviewees particularly emphasized
the clients’ difficulties to understand the service nature of outsourcing.
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34% of the study participants perceived the changing of processes and ways of
working as a major challenge. It is closely related to the changing of mindsets.
According to our interviewees, client employees often tend to keep working the same
way they were used to. However, outsourcing requires clients to adapt IT processes
and their internal behavior to the new situation (e.g., [13][22]).

Another challenge that is widely recognized in outsourcing as well as
organizational change literature is the appropriate communication with staff or other
stakeholders (e.g., [21-22]). It is ranked third with major problems in about 24% of
the outsourcing projects in our study.

0% 25% 50% 75% 100%
Changing of mindsets 40%
Changing of processes and ways of ] 349

working

Appropriate communication with M

staff or other stakeholders

Ensuring sufficient contract
& surcien o 23%
knowledge in retained organization

.

55%

@Major challenge @ Tend towards major challenge

Alignment of expectations

Fig. 5. The five major challenges of the transition phase

Our interviewees mentioned that clients often fail in ensuring sufficient contract
knowledge in the retained organization. Their staff often is not sufficiently familiar
with the contents of the outsourcing contract. The challenge had been added in our
qualitative study and we identified it as the fourth top challenge. According to our
interviewees, the personnel defining the outsourcing contract often are not part of the
retained organization and fail to sufficiently transfer their knowledge.

The alignment of expectations is the fifth top challenge. If we take into account the
answers of participants that tended towards major problems, however, it would be top
ranked at 76%. Willcocks and Craig [22] found that unrealistic expectations are a
major difficulty and our interviewees also agreed that many outsourcing relationships
suffer from unaligned expectations.

For the transition phase, we identified the five major challenges described above as
most important. Interestingly, all five address “soft changes” involving people and
their behavior. These are usually addressed in organizational change management
approaches [21]. The importance of organizational change in the context of
technology changes has been frequently acknowledged in literature (e.g., [21][23])
and is supported by our findings.

The remaining five challenges of this phase (see Table 1) are less critical.
However, they cause major problems for 3% to 20% of the outsourcing clients, as
well.
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4.2  Delivery Phase Challenges of Retained Organizations

During the delivery phase, the retained organizations take over the main responsibility
for the outsourcing project on the client side. The top challenges of this phase are
depicted in Fig. 6.

0% 25% 50% 75% 100%

Misunderstandings about the scope :m 37%]

of services J

Endless cost-service debates m 29%]
Determination of business m 26% ]

requirements

Translation of service requirements ,M 32% I

into service requests i

Too high staff turnover 1%

@Major challenge ™Tend towards major challenge

Fig. 6. The five major challenges of the delivery phase

With 26%, endless cost-service debates is ranked second. We think that it is
closely related to the scope misunderstandings. It means discussions about how much
the client has to pay for a specific service covered by the contract and whether it has
been delivered completely. Literature mentioned the challenge (e.g., [24]) and we
encountered it in several of our interviews.

Amongst the top three challenges is determination of business requirements. This
issue is directly connected to the fourth challenge — translation of service
requirements into service requests — that 17% of the outsourcing clients seem to have
major problems with. Literature addresses both the determination of services’ impact
on business operations and selection of cost-optimal service solutions (e.g., [25-26]).

With 14%, the fifth top challenge is too high staff turnover. In our interviews, the
challenge was less prevalent. However, Beulen [27] described it in his work and our
study confirms that it is amongst the top challenges for retained organizations in the
delivery phase.

The two top ranked challenges arise at the interface with the provider. But, our
findings also emphasize the importance of the interfaces of retained organizations
with the own business units. The retained organization needs the capabilities to
sufficiently understand and interpret business requirements and the technical ability to
formulate adequate technical specifications. Hence, the demand side of a retained
organization plays an important role in the outsourcing relationship and clients need
to place more emphasis on this interface.

In conclusion, we denote the issues mentioned above as the five major challenges
of retained organizations during the delivery phase of an outsourcing deal. The other
challenges (see Table 1) are not seen that critical in comparison. Nevertheless, 19% to
40% of the participants at least tend towards considering them as major problems.
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5 Evaluation of Statistical Hypotheses

In this section, we will test three hypotheses that we derive from the interviews of our
qualitative study. First, we shortly outline the statistical methods we apply. Then, we
introduce and test the three hypotheses. Finally, we discuss the results.

5.1 Evaluation Approach and Statistical Methods

We will now introduce the methods we apply to test the three hypotheses. To evaluate
the impact of the success factors, we create an index of the challenges for each phase.
The indices combine multiple items into one unweighted additive indicator [28]. That
way, we obtain a measure for the severity of problems of a whole phase.

To ensure that the selected variables actually represent the aggregated index, we
test each index for its reliability based on its discriminant coefficients (D) and
Cronbach's alpha (C) [28]. The discriminant coefficient is a measure for the uni-
dimensionality of the variables that we accept if D > 0.3 [29]. Cronbach’s alpha
evaluates the reliability of the index whereby C > 0.7 is considered good [30].

To evaluate the hypotheses, we test whether clients who performed well in a
success factor have significantly fewer problems than those who did not. In order tTo
not interpret the difference between the ordinal Likert items, we consider both
affirming items in our tests. We create two partitions for each test grouping the
responses according to the value of the respective index as depicted in Table 2. For
example, group 1 in partition (a) only includes participants that clearly affirm whereas
partition (b) also includes participants that tended towards the affirmative.

Table 2. Partitions for each test

Group 1 Group 2

Partition (a) “Yes* “Tending towards yes”, “Tending
towards no” and “No”
Partition (b) “Yes” and “Tending towards yes”  “Tending towards no” and ‘“No”

For both groups, we will calculate its median and test for statistically significant
differences between the underlying distributions at the .05 level applying the Mann-
Whitney U-test. This non-parametric test is used to test whether the medians (M) of
two samples are significantly different. It can be used if two samples are independent
and at least ordinal — which is the case for Likert scales [31]. Hence, we test the
following statistical hypothesis for each hypothesis and each partition:

HO: MGruup_Z S MGruup_] y HI: MGroup_Z > MGruup_I (1 )

5.2 Findings of the Quantitative Study and Hypotheses Definition

In our ten expert interviews, three success factors were mentioned most frequently:
(1) the retention of sufficient technical expertise, (2) the involvement of business units
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in strategic decisions and (3) the client’s awareness of the upcoming changes. To
cover different aspects of factor (3), we evaluated it with three separate (see
justification below). Hence, we assessed the level of the three success factors with a
total of five questions in our questionnaire (see Fig. 7). The hypotheses introduced
below relate these factors to the challenges of the transition and delivery phase to
evaluate their impact.

0% 25% 50% 75% 100%
Retained organization had sufficient technical .7 36% _
expertise
Business units were sufficiently involved in _
strategic outsourcing decisions - i
Client was aware of the challenges regarding _
setting up a retained organization - 35%
Client correctly estimated the importance of the _
retained organization - U7
Client correctly estimated the overall -
complexity of the outsourcing deal - 38%

®No Tending towards no B Tending towards yes ®Yes

Fig. 7. Assessment of success factors

Hypothesis 1. Clients who retain sufficient technical expertise in their retained
organization have fewer major problems in the delivery phase.

An important task of the retained organization is to translate business requirements
into service requests and to technically evaluate proposals of the provider. In order to
do so, it usually needs a sufficient amount of technical expertise. Our interviews and
literature (e.g., [7]) frequently identified the lack of technical expertise as a cause for
delivery problems of retained organizations. About half of our study participants at
least tend towards assuming insufficient technical expertise of their client whereas
25% affirm it.

Hypothesis 2. Clients who sufficiently involve their business units in strategic
outsourcing decisions have fewer major problems in the delivery phase.

One of the responsibilities of retained organizations is to manage the business
demand and to ensure business and IT alignment (e.g., [14]). IT outsourcing often
adversely impacts business and IT alignment [32]. Our interviewees mentioned the
positive effect of the early involvement of the business units in strategic outsourcing
decisions on alignment. Hence, it should reduce problems during service delivery.
The insufficient involvement of the business units in strategic outsourcing decisions
was observed very often in our quantitative study: 66% of respondents tend towards
and 26% clearly observed it.
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Hypothesis 3. Clients who are aware of the upcoming changes have fewer major
problems in the transition and the delivery phase.

The hypothesis reflects the expectation that clients with a higher awareness of the
upcoming changes should be able to better assess risks and prepare mitigating actions
(e.g., [21][23]). This should reduce problems in the course of the outsourcing project.
We captured the client’s awareness of the upcoming changes with three questions.
Our interviewees described three different facets that we assessed individually: (1)
Clients underestimate the complexity of outsourcing, (2) they underestimate
upcoming challenges and (3) they misjudge the retained organization’s importance.
Our findings suggest that the majority of the clients were not sufficiently aware of
these changes. 49% of our participants at least tend towards an unawareness of the
challenges associated with setting up a retained organization; likewise, 54% think that
their client did not fully realize the importance of a retained organization. 62%
observed that their client underestimated the complexity of the outsourcing deal.

53 Calculation of Indices

To have a unified measure that represents the problems of a whole phase, we create
an index of the challenges for each phase. This allows us to evalute the impact of the
three success factors on a phase as a whole. We do the same for the three questions
that assess the client’s awareness of the upcoming challenges.

The index of the transition phase and the index that combines the three questions
regarding the client’s awareness of the upcoming changes are both uni-dimensional
and reliable. In the delivery phase, we had to exclude three challenges because of
their low discriminant coefficient (retained organization missed major shifts and new
trends, D = 0.1) and Cronbachs alpha (provider lacked understanding of client's
business and difficulties with performance measurement). The index consisting of the
remaining twelve challenges is also uni-dimensional and reliable (see Table 3).

Table 3. Indices for the evaluation of statistical hypotheses

Index C D

Transition challenges 0.88 0.56 <D, <0.81
Delivery phase challenges 0.80 0.34<D,<0.74
Awareness of the upcoming challenges 0.72 0.79 <D, <0.81

5.4  Hypotheses Evaluation and Interpretation

We will now test the three hypotheses. For each hypothesis we will evaluate the
medians of the chosen groups and partitions for significant differences in the
underlying distributions.

Hypothesis 1 postulates that retained organizations with sufficient technical expertise
have fewer major problems in their daily business. Accordingly, we test the technical
expertise of the retained organizations against the index of the delivery phase both for
partition (a) and (b) in the delivery phase. For both partitions, there is no statistically
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significant difference between the underlying distributions (see Table 4). Clients with
sufficient technical expertise in their retained organization did not have significantly
fewer major problems. Thus, we cannot reject the two null hypotheses.

Consequently, based on our data, we are unable to state whether clients with
sufficient technical expertise in their retained organization have fewer major
problems. The hypothesis, however, has received strong support in past literature (e.g.
[71[27]). We think that technical expertise is highly important, but in our cases other
factors seemed to have more significant impacts.

Table 4. Results of the statistical tests for the three Hypotheses

Partition Phase Mean rank Significance
Hypothesis 1 Partition (a) Delivery 14.5<19.2 116 ()
Partition (b) Delivery 15.7<21.1 .062 (-)
Hypothesis 2 Partition (a) Transition 7.5<17.8 .020 (+)
Delivery 6.0<19.6 .007 (++)
Partition (b) Transition 11.8<19.0 011 (+)
Delivery 9.9<22.2 .000 (++)
Hypothesis 3 Partition (a) Transition 10.3 < 20.1 .006 (++)
Delivery 11.1<21.0 .007 (++)
Partition (b) Transition 154<19.7 104 (-)
Delivery 14.6 <22.8 .010 (++)

With Hypothesis 2, we evaluate whether clients that sufficiently involved their
business units in the strategic outsourcing decisions had fewer major problems in the
transition as well as the delivery phase (see Table 4). The Mann-Whitney U-test is
significant at the .01 level for the delivery phase and at the .05 level for the transition
phase for both partitions. Accordingly, there is a statistically significant difference
between the underlying distributions and we reject the both null hypotheses.

The adverse impact of outsourcing on the level of business and IT alignment had
already been observed in literature (e.g., [32]). Our results emphasize the importance
of alignment measures during the implementation of retained organizations. In
particular, clients should involve their business units in strategic outsourcing
decisions. These findings are also supported by the work of Beulen [14].

For Hypothesis 3, we evaluate if clients with a higher awareness of the upcoming
changes achieve better results both during the transition and the delivery. Hence, we
test the index that describes the client's awareness of the upcoming changes against
the two indices we calculated for the two phases. Our findings suggest that there is a
statistically significant difference between the underlying distributions for
partition (a): Clients who are aware of the upcoming changes have fewer major
problems in the transition and delivery phase. Both Mann-Whitney U-tests are highly
significant at the .01 level. Partition (b) includes clients that are somewhat aware of
the upcoming changes. These clients still have significantly fewer major problems in
the delivery phase at the .01 level. The Mann-Whitney U test is not significant for
transition phase even at the .05 level, though (see Table 4).
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We infer that the null hypotheses of these three of the four statistical tests are too
unlikely to be correct and reject them, accordingly. For partitioning (b) of the
transition phase, the median is also smaller for clients that had a higher awareness, but
the difference is not statistically significant. Nevertheless, we conclude that clients
who are aware of the changes ahead have fewer major problems in both phases.

6 Conclusion

In this paper, we presented the findings of our explorative study. A literature review,
multiple initial interviews and an extensive quantitative study helped us to develop a
clearer picture of the retained organization and its challenges. Based on the data
collected, we identified and discussed the five major challenges of the transition and
the delivery phase. Second, we tested three hypotheses derived from our interviews.
Our findings provide further insights for researchers and practitioners.

Generally, our study outlines the high importance of mature retained organizations
that are a crucial factor for outsourcing success. Outsourcing clients should not
neglect the timely implementation of their retained organization.

We uncovered that the most critically ranked challenges during the delivery phase
arise at the interface with the provider. Our analysis, however, revealed that the
interfaces with the own business units were a source of major problems, too. Hence,
clients should pay more attention on the establishment of these interfaces. For
example, clients should take the necessary measures to ensure a high level of business
and IT alignment from the outset of the outsourcing project. In this matter, we
identified the early involvement of the own business units in strategic outsourcing
decisions as a success factor.

During the transition phase, the challenges that are ranked highest in our study
concern the human factor during the implementation. This indicates the need for
appropriate organizational change activities. In particular, a thorough upfront
assessment of the changes and challenges brought about by the implementation of
retained organizations seems to be a key success factor. Outsourcing clients should
recognize the importance of retained organizations and the complexity of setting it up.
They should appropriately invest in their own organization.

In the following, we will critically discuss the limitations of our research. The first
part of our explorative research consisted of two design interviews and a qualitative
study with ten experts. In the interviews, we had a large consensus regarding the key
challenges. Therefore, we think that the ten expert interviews in combination with the
literature review are a good basis for the principal study. In the quantitative study, we
were only able to acquire a sample size of 37 people. Nevertheless, the amount is
sufficient for the descriptive analyses and the statistical evaluations of this paper [33].

Perhaps, a point of criticism might concern the decision to question representatives
of only one outsourcing provider rather than client employees that are actually
working in a retained organization. However, the participants of our interviews and
questionnaire were outsourcing experts. They were selected based on a predefined
profile (see section 3.2) to ensure their deep understanding of outsourcing
relationships. They can, thus, draw on a long-standing experience with outsourcing
and different retained organizations — whereas a client employee usually only has
experience with one outsourcing project and the problems of this specific situation.
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We think that the outsourcing experts were best qualified to state the most important
and typical challenges based on their broad experience.

In our study, we identified several aspects that we could not cover in this work that
further research should investigate. We saw that outsourcing clients often fail to
appropriately implement their retained organizations in the transition phase. In this
phase, the decisions and plans of the design phase are executed. In this paper, we did,
however, not elaborate on challenges of the design phase. In future works we will
discuss how this phase is interrelated with the transition and the delivery phase.

As discussed above, we carried out this work with a major outsourcing provider
and key roles on the provider side of the outsourcing project. We are confident that
the challenges identified are the typical challenges of retained organizations.
However, to further evaluate and support the results of our research, we will discuss
them in detail with client representatives.

Additionally, we found that particularly the interfaces of retained organizations
with the own business units are an issue in many outsourcing engagements that can
lead to severe problems impacting the whole outsourcing project. Future research
should, therefore, lay more emphasis on internal governance and organizational
structures of retained organizations with their own business units.
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Abstract. The main challenge about dealing with servitization arises from the
fact that one has to consider several diverging research disciplines, comprising
of service science, manufacturing and operations management equally. Besides,
contemporary economic environments are influenced by rapid development of
information and communication technologies in different spheres. Thus, the
servitizing companies are increasingly confronted with several substantial
challenges on the implementation of novel ICT applications, which in turn may
be a promising approach to exploit its capabilities to generate competitive
advantage. Accordingly, first we discuss the fundamental impact of emergent
ICTs on business models and customer behavior. Next, we examine the
dedicated implications on the servitization sourced from ICT capabilities.
Besides, a brief overview of current implementations is given, which in turn
needs to be further broadened. Finally, potentially-valuable research directions,
since the paper is a primary step in our research on the ICT and servitization
inter-relationing, are proposed.

Keywords: Servitization, Service Science, ICT (Information Communication
Technologies), e-Business, Product Service Systems (PSS).

1 Introduction

The emergence of fast and powerful information and communication technologies
(ICT) like the Internet with its vast reach and multimedia capabilities constitutes a
leading role in terms of improving existing business models and the enhancing the
appearance of new ones [1]. In addition this development accounts likewise for
considerable effects regarding the appreciation of manufactured goods and therefore
enhances new forms of Product Service Systems (PSS). Consequently, the
appropriate application of these technologies and the corresponding exploitation of
their benefits constitutes an elementary competitive necessity [2 + 4]. Since the
approach and the inherent information capabilities of the Internet are accessible for
everyone, especially customer, the initial subsequent subsection examines the
implications on their resulting behaviour and supremacy. In fact, the novel
information and communication capabilities equally affected business operations,
which is examined in the 2nd subsection concerning e-Business.
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1.1  The Changing Role of Customers

Customers, who utilize the capabilities of novel ICT, are actually faced with a
confusing paradox, since they are accompanied with increasing number of choices
that finally yield less satisfaction yet. This circumstance originates from the fact that
“(...) the role of the consumer in the industrial system has changed from isolated to
connected, from unaware to informed, from passive to active” [4, p.1]. This statement
actually reflects the situation about the increasing power and supremacy of customers
which constitutes on their escalating information knowledge and business
transparency [3, 5, 6]. Accordingly, [4] identified five different impacts, which are
consolidated in Table 1 below and finally mirror this development perfectly.

Table 1. Impacts on Customer Behavior (own illustration according to [4])

e Access to matchless vast amount of information and
Information Access knowledge
e Compiling more informed decisions

e Access to information on firms, products, prices,
performance and customer reviews from all around the

Global View world

e Therefore limiting possibilities for multinational firms in
varying offerings and performances

e Thematic consumer communities sharing beliefs and
Networki experiences without geographic barriers

etworkin, . . .
& e Changing traditional top-down patterns of marketing

communications

e Possibility of experimenting with and developing on digital
Experimentation products
e Enhances co-development

e Under the protection of anonymity people are embolden to
Activism speak out in digital communities
e Enhances unsolicited feedback

Consequently, the Internet with its novel information and communication
technologies provides the customer with more (1) information access to enormous
amounts of information and knowledge to make more informed decisions. Next, the
Internet allows finally a (2) global view about firm’s products, prices and performance
reviews, which therefore limits the freedom to vary the price or quality level in
different regions. Another impact is constituted by the possibility of (3) networking
among consumer to share beliefs, ideas and experiences. Finally, emerging ICTs
allow (4) experimentation with new technologies and enhances as well as (5) activism
among customer communities to embolden others to act and speak out, which may
result in unsolicited feedback [4]. Since the novel opportunities, stemming from
increasing performance levels in ICT, also affect other spheres, the subsequent section
introduces the implications on business models.
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1.2  e-Business

The emergence of ICT likewise affected priorities in businesses by shifting
importance from products to information, which tempts several companies to transfer
their business to the Internet and conduct business relationships via novel digital ICT
channels. Consequently, the term e-Business arose, which embodies the initiation,
agreement and execution of business processes via digital channels of ICT, in order to
enhance mutual value creation [7]. In fact, this implicates that information finally
replaces inventory constituting on the stepwise replacement of physical goods by
digital products [1]. In order to provide a guideline towards the transition to an e-
Business organization, [6] suggested a certain roadmap to approach this subject.
Although, the detailed elaboration of this matter definitely would go beyond the scope
of this paper, nevertheless the merely fundamental finding bears considerable
knowledge. Thus, the successful transformation towards e-Business is based on the
deliberate alignment of the constituted business with the appropriate technology [6].
Finally, there are nine generic business models that may occur in e-Business [8]. In
order to provide a brief overview about this sphere within this paper, the subsequent
Table 2 illustrates their main characteristics and approaches.

Table 2. Generic Business Models on the Web (own illustration according to [8])

Bring buyers and sellers together and facilitate transactions

e Charge fee or commission for each transaction enabled

e Extension of the traditional media broadcast model

e Website (=broadcaster) provides content and services mixed with
advertising messages in the form of banner ads

e Banner ads may be major or sole source of revenue

Brokerage

Advertising

e Collecting valuable data about consumers and their consumption
habits

e Selling data in order provide information to target marketing
campaigns
Wholesaler and retailer of goods and services

e Sales based on list prices or auctions

e Reach buyers directly and thereby compress the distribution
channel

Infomediary

Merchant

Manufacturer . . .
e Based on efficiency, improved customer service and a better

understanding of customer preferences
e Providing purchase opportunities wherever people may be
Affiliate surfing, by offering financial incentives to affiliated partner sites
e Pay-for-performance model
e Viability based on user loyalty
Revenue tied to contextual advertising and subscriptions for
premium services
e One of the more fertile areas of development
Subscription e charged a periodic fee to subscribe to a service
e combinations of free content and “premium” with costs
e “on-demand” model based on metering usage (“pay as you go”)

Community

Utility
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2 Impact on Servitization

Since the recent emergence of fast and powerful information and communication
technologies (ICT) affected existing business models significantly, this also should be
examined concerning the applications in servitization. Consequently, the subsequent
section initially elaborates the role ICT within the servitization approach and proceeds
with its novel enabled applications and capabilities. Finally, a brief framework which
identifies possible opportunities regarding servitization will be elaborated.

2.1 The Role of ICT in Servitization

According to the section above e-Business deals with tangible products as well as
digital ones and services for sure, as long as they are handled and sold via ICT
channels [7]. Regarding this, the research work presented here identified two
diverging possibilities on how ICT can be part of servitization and therefore enhance
and support it. The first case considers the digital product itself as “lynchpin” of the
offering, which constitutes value to the customer through its usage. In fact, this idea
refers to the concept of S-D logic, since its value proposition stems from the
intangible usage of a product and not its ownership [9]. Consequently, the paper
suggests naming this assignment of ICT “Product Delivery”. In contrast the integral
part of the servitization offering also could be there, as well intangible service that is
conducted on digital or tangible products. Accordingly, this idea would reflect the one
of the typical servitization options consisting of an integration-oriented, product-
oriented, service-oriented, use-oriented or result-oriented product-service-system [10,
11]. Since this idea focuses on the execution of the service, the paper suggests naming
this assignment of ICT “Service Delivery”. In order to enhance the understanding of
these ideas the following section provides each with a certain application regarding
the role of ICT either as “Product Deliverer” or “Service Deliverer”.

Regarding ICT as “Product Deliverer” one can illustrate this by concerning current
developments in the music industry. Consequently, this industry is faced with the
transition from a tangible product (e.g. CD) to an intangible service, thereby applying
a new business model corresponding to the latest purchasing behaviors of customers,
which is offered and distributed over digital portals [12]. In fact, the traditional
business model, which relied on physical distribution, remains useless since the
advent of the Internet and the exploding popularity of downloading digital music [13].
Furthermore, the value proposition of digital music may be additionally enhanced by
its wider availability and greater interactivity among social media. Consequently, new
business models established where customers either pay-as-they-go, pay for each
downloaded track (such as Apple’s iTunes) or pay-monthly to gain access to an
allotted music service portal (such as Spotify) [12]. Hence, the digital channels of
novel ICT enable the delivery of the product, which in a row embodies the value
proposition through its consumption.

The second role of ICT in servitization is manifested as “Service Deliverer”,
whereupon ICT enables the execution of the servitization offering. This can be
illustrated by a common case considering the application in remote diagnostics, where
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complex manufactured products are monitored via sensors that finally provide
essential information to the supplier regarding necessary maintenance intervals [14].
Consequently, ICT enables and enhances possibilities in providing remote support or
standardized operating processes in companies operating in geographically distributed
networks [2]. In fact, companies have to establish therefore new business models like
outcome-based contracting [15, 16], which most prominent case is that introduced by
Rolls Royce in the aeroplane industry called “Power-by-the-hour®’, where the
customer doesn’t buys an engine but guaranteed flying hours [17]. Hence, the digital
channels of novel ICT even enable the possibility regarding the servitization offering
and furthermore conduct the delivery of this service. Consequently, the next section
examines the function of ICT as enabler concerning certain servitization offerings.

2.2  ICT as Enabler of Servitization

First, the attention should be drawn on the denomination of it, since ICT is designated
as “Enabler” of servitization, which may cause considerable disagreement amongst
other researchers. In fact, a lot of other authors declare ICT as “Driver” of
servitization [2, 3, 5, 18, 19], which induces a more intensive examination with this
matter. Regarding drivers of servitization, literature agrees that the most distinctive
ambition driving servitization is reflected by the desire to handle decreasing margins
of manufacturing and selling goods [10, 20, 21]. Since the service industry embodies
higher margins than selling goods, the financial driver of servitization constitutes of
applying corresponding services in order to exploit these ones [22 + 24]. Furthermore,
servitization establishes strategic advantages in terms of differentiation [10, 24, 25]
and even serves marketing issues through locking customer in [10, 23, 26, 27], which
finally also provides monetary benefits for the company. Finally, opposing this with
the arising capabilities of emergent ICT perhaps provides clarification to this matter.
One probably will agree that manufacturer rather apply a remote diagnostics system
[14], in order to handle the installed-base argument and achieve therefore stable
revenues [11], than being excited about the gathered information concerning
necessary maintenance intervals. Consequently, this paper considers servitization
rather as “Enabler” of advanced servitization offerings than as “Driver” of them.

According to [2] one can separate the impact of ICT amongst the service offering
and the operating processes of a company, where ICT enables for both sound
improvement possibilities. In fact, with regard to the service offerings, ICT can
extend the scope and depth of these, which relies on the increased value added, based
on higher customization levels and a broader variety of more sophisticated service
offerings [18]. Furthermore, ICT likewise enhances the emergence of new revenue
streams, since it enables opportunities to operate real-time data in remote diagnostics
applications [14], which allows proficient and useful decision-making processes [2].
Customers therefore gain considerable benefits regarding operation of products with
longer life-cycles [3]. Finally, ICT enables also improvements on operating processes,
which becomes apparent on the standardization of processes and the resulting
improvement in process responsiveness [2]. Consequently, common issues regarding
supply chain management like the negative implications of the bullwhip effect may be
mitigated by smart ICT applications [5].
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2.3  Identifying ICT Opportunities for Servitization

Actually, the process of aligning a certain given business with an appropriate
technology in order to establish an e-Business already constitutes a tremendous
challenge [6]. In contrast, whilst trying to realize a smart and powerful application of
ICT in terms of a novel servitization opportunity, one should either know the business
application or the technological approach. Accordingly, [19] introduced the dynamics
of “IT push” and “business pull”’, which in combination finally account for the
emergence of new ICT applications in servitization. In fact, every business implicates
a certain prospective of innovation which stems from generic business issues,
competitive pressures or customer demand [6]. Consequently this approach is
manifested by the term “business pull”, since it roots from the desires and demands of
actors within the business matter. In contrast, innovative potential also stems from
emerging technologies, which therefore is called “IT push” [19]. These both dynamics
can be consolidated into a 2 x 2 matrix, therefore constituting four different
characteristics, which are illustrated in the Figure 1.

Accordingly, a new ICT application is successfully conducted when it appears to
be classified in the upper-left quadrant, where both the “IT push” and the “business
pull” are known and defined. In fact, the best potential for an emerging application is
determined by the “technology search” or the “opportunities search”, where either the
business problem is defined or the technological approach is known. Finally, one
cannot gain any advantages if no one of the two dynamics appears [19].

Business Problem/Opportunity ,,Pull“

Defined Undefined

=

v

= Solution to known Opportunities
é business problem search

o

=)

c

£

[=3

2

c

Lo

®

E Technology Missed

o search opportunities
[=

Fig. 1. Push and Pull of ICT Innovations (own illustration according to [19])
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Applications in Servitization

The concluding section of this paper examines each with a certain case study
correspondingly matching option of servitization, in order to visualize the countless
possibilities of emergent ICT and therefore enhance its understanding. Consequently,
all of these applications are characterized by the utilization and exploitation of
emergent information and communication technologies:

Integration-oriented PSS - Actually, the case of integration-oriented product-
service systems is pretty strongly prevalent in e-Business, since it’s manifested
by simple online shops owned by manufacturing companies. In fact, the
operation of an online shop constitutes a vertical integration, which is based on
the moving into retail and therefore appears as integration-oriented approach
[10]. Finally, two very popular examples can be displayed comprising of the
computer manufacturer DELL and APPLE who actually operate online shops, in
order to sell their products [28, 33].

Product-oriented PSS - Considering a product-oriented product-service system
one deals with the purchase and ownership of a product, which is enriched by a
corresponding service [10]. Consequently, this description fits to the already
discussed case of remote diagnostics of complex products [14]. Regarding a
more up to date example one may consider the corresponding services offered
from TV manufacturer. In fact, each Philips TV comes nowadays with an on-
board application called “Smart TV” which consolidates video on demand
functions, the Internet access and even social media apps directly on the TV
device [29].

Service-oriented PSS - The service-oriented option of servitization actually is
characterized by the incorporation of the service offering into the product itself,
which therefore results in a coupled product and service offering [21]. Hence,
almost everyone is faced which such an offering in daily life, if owning a
Smartphone with a corresponding telephone contract. Consequently, one
purchases a Smartphone in order to make phone calls, which inherently
implicates the need for a related telephone contract to execute the service [30].
Use-oriented PSS - A very prominent example for a use-oriented product-
service system is provided by the already mentioned business model introduced
by Rolls Royce in the aeroplane industry called “Power-by-the-hour®”, where
the customer doesn’t buys an engine but guaranteed flying hours [17]. This
perfectly reflects that in this case the ownership of the tangible product retains
by the service provider, whilst the customer solely gains value from its usage
[10, 31]. Another recent example is provided by the well-known urban short-
term car rental service “car2go” which operates in several cities around the
world. Accordingly, the cars are diffused over a certain city, whilst registered
users can obtain a car with their individual access cards and finally pay-by-use
[32].

Result-oriented PSS - The last occurrence of servitization is characterized by the
total replacement of a product with a service instead. Consequently, this option
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is called result-oriented product-service system, since the customer only
demands for the result of a service [10]. Actually, this phenomenon is
represented by the case of the music industry and the replacement of purchasing
tangible records to purchasing intangible music entertainment [12, 13].

4 Conclusions and Further Topic Development Ideas

The most distinctive implication originating from the emergence of ICT is reflected
by the fact that “(...) the role of the consumer in the industrial system has changed
from isolated to connected, from unaware to informed, from passive to active” [4,
p-1]. Accordingly, the term e-Business arose, which embodies the initiation,
agreement and execution of business processes via digital channels of ICT, in order to
enhance mutual value creation. Furthermore, literature identified that the successful
transformation towards e-Business is based on the deliberate alignment of the
constituted business with the appropriate technology.

Concerning the direct implications of ICT on servitization this paper actually
suggests considering it rather as “Enabler” than as “Driver” of servitization, which
represents a conflictive approach to other researchers. Finally, opposing this with the
arising capabilities of emergent ICT might provide clarification to this matter.
Accordingly, one probably will agree that manufacturer rather apply a remote
diagnostics system, in order to handle the installed-base argument and achieve
therefore stable revenues, than being excited about the gathered information
concerning necessary maintenance intervals, which actually affirms the suggested
approach.

In order to identify new opportunities of ICT in servitization, [19] introduced the
dynamics of “IT push” and “business pull”, which in combination finally account for
the emergence of new ICT applications in servitization. Consequently, the term
“business pull” implicates that every business constitutes a certain prospective of
innovation which stems from generic business issues, competitive pressures or
customer demand. The term “IT push” finally stems from innovative potential
regarding emerging technologies.

As the work presented in this paper is research-in-progress, the purpose was to
establish primary research framework on the specifying prospects of ICT in
servitization, the following issues need to be studied further in order to build a
comprehensive view of the field:

1. An impact of ICT on:
a) the service offerings (e.g., added-value increase through the higher
customization levels and a broader variety of services);
b) the operating processes of an enterprise (e.g., improvement and
standardization of processes, as well as processes responsiveness);
2. Opportunities of ICT to operate real-time data in remote diagnostic applications
of complex e-Business services, in order to allow capable and advantageous
decision-making processes;
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3. Efficiency of supply chain management, particularly the reduction of negative
consequences of the bullwhip effect that can be softened by smart ICT
applications;

4. Opportunities and benefits of smart ICT applications usage for online shops’
operation, e.g., e-Services delivery, particularly performance of extended studies
as well as systematization of the cases multiplicity.

What is also important - examination each of above open issues with different case

studies matching option of servitization. Consequently, capturing all essential topics
and applications of servitization that are categorized by the utilization and
exploitation of ICT technologies is our long-term research strategy.
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Abstract. At the strategic management level in an organization, participants in
the decision making process need to share a common language to facilitate
discussions and enhance related decision making. The context of this position
paper is about strategic sourcing decision making and the goal is to facilitate it
through a well-defined language. Companies need to acquire the right
capabilities from the right source, and the right shore, at the right cost to
improve their competitive position. In this position paper, capability sourcing is
introduced as an organizing process to gain access to best-in-class capabilities
for all activities in a company’s value chain to ensure long-term competitive
advantage. Furthermore, capability sourcing takes place in the service-oriented
organizational structure that is introduced as a flexible structure to allocate the
resources that shape the firm’s competitive advantages. Therefore, the
conceptualization of service system is proposed as a well-defined language for
modeling, formalizing, representing and visualizing the concepts, constructs,
and models in the capability sourcing process to facilitate strategic sourcing
decision making.

Keywords: capability sourcing, strategic sourcing, service-oriented
organizational structure, service orientation, componentization and service
system.

1 Introduction

Organizing as a phase of organization management is defined as the process of
arranging resources to work together to accomplish a goal. The organizing process
formulates corporate strategies to achieve competitive advantages through arranging
the firm’s resources and configuring the firm’s capabilities within a changing
environment. In the organizing process, high-level (strategic) decisions are made
about choosing the right sourcing alternatives like outsourcing, insourcing or co-
sourcing. Sourcing decisions include the commitments, decisions and actions required
for a firm to achieve strategic competitiveness on resources and organizational
capabilities. In this paper we introduce two key requirements to facilitate sourcing
decision making. There requirements need to be elaborated in further research.
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2 Strategic Sourcing

“For years, sourcing has just been another word for procurement — a financial
material, but strategically peripheral, corporate function. Now, globalization, aided
by rapid technology innovation, is changing the basis of competition. [1] It’s no
longer a company’s ownership of capabilities that matters but rather its ability to
control and make the most of critical capabilities, whether or not they reside on the
company’s balance sheet”. [1]

Forward-thinking companies are making their value chains more elastic and their
organization structures more flexible and adaptable. “Sourcing is evolving into a
strategic process for organizing and fine-tuning the value chain”. [1] Companies
should be looking to alternative sourcing of business capabilities to seize new market
opportunities. Yet few companies are taking full advantage of the cost and flexibility
opportunities in the new global arena. [1]

Strategic sourcing is a systematic and fact based approach for optimizing an
organization's supply base and improving the overall value proposition. “Strategic
sourcing allows companies to take full advantage of cost, flexibility and new
capability opportunities; whether delivered by traditional suppliers and BPO
suppliers, trading partners, distributors, agents and even customer self-service
models”. [2]

Strategic sourcing is rooted in the idea that a business must have a set of explicitly
defined capabilities in order to execute its strategy successfully. [2] “Leaders often
mistake the course of action and pursue a wrong path — diverting attention from the
intended strategy. A root cause is often that strategic intent and objectives are not
articulated in clear operating language for better execution. A written strategy does
not ensure strategic action”. [2]

3 Requirements for Right Sourcing

Companies need 1) to define for their own business how they create competitive
advantage, and identify key capabilities they need to be world class; 2) to determine
the optimal work location and delivery approach for in-house work; 3) to determine
the right sourcing options to meet the sourcing strategic objectives and structure
optimal sourcing decisions; 4) to determine optimal sourcing location: onshore,
nearshore, offshore. Overall, companies need to leverage the right capability at the
right cost from the right source and the right shore to improve their competitive
position.

A right way of arranging resources and configuration capabilities is needed to
acquire the right capabilities from the right source, and the right shore, at the right
price across the value chain and within a changing environment.

There are two main requirements for arranging resources and configuration
capabilities (organizing) to accomplish strategic sourcing goals effectively and
efficiently: 1) a process as a course of action to execute strategic sourcing goals and
2) an organizational structure as a configuration or construction to pursue strategic
sourcing goals.
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The first requirement is an organizing process of gaining access to best-in-class
capabilities for all activities in a company’s value chain to ensure long-term
competitive advantage. [1] It is needed to support companies to improve their
competitive position by reducing costs, streamlining the organization, and improving
quality. Also it is needed to support companies for finding more-qualified partners to
provide critical functions that usually allow to enhance the core capabilities that drive
competitive advantage in their industries. [1]

The second requirement is structure as a means that managers use to harness
(control) resources and capabilities to achieve strategic goals. Also the organizing
process take place within a structure reflected by the way in which the organization:
1) groups its work or activities, 2) establishes patterns of relationship among its
various parts, 3) allocates its resources to achieve the specific strategic goals
efficiently and effectively.

An organization structure needs to follow the organizational strategies. It is
Chandler’s Thesis — 1960’s. Business environments are in a constant state of change.
An organization’s strategy must be adapted to changes in its competitive
environment. Strategic change creates the need for restructuring the organization to
acquire new and different knowledge, skills and abilities. [3]

It is critical to match organizational structure to the firm’s strategy. “Effective
structures provide stability and flexibility. Structural stability provides the capacity
required to consistently and predictably manage daily work routines”. “Structural
flexibility provides for the opportunity to explore competitive possibilities and the
allocation of resources to activities that shape needed competitive advantages”. [3]

Therefore, strategy and structure have a reciprocal relationship. “Structure flows
from or follows the selection of the firm’s strategy but once in place, structure can
influence current strategic actions as well as choices about future strategies”. [3]
Firms grow in predictable patterns by volume, by geography, by integration and
finally through product or business diversification. A firm’s growth patterns
determine its structural form. [3]

A flexible structure refers to participative communication patterns of interactions
that link a firm’s components across its value chain within a changing environment.
The flexible structure provides the opportunity to explore competitive positions and
the allocation of resources that shape competitive advantages needed by the firm. [3]
The Flexible structure decentralizes both tasks and decisions so that the company can
adapt more quickly to changing circumstances. It works best in fluid and
unpredictable business climates, in which a rigid structure might not respond quickly
enough. Therefore it is needed to follow strategic sourcing goals.

Finally, the organized process needs to take place within a flexible structure to
execute sourcing strategies through gaining access to best-in-class capabilities in the
company’s value net. This is because the flexible structure is successful in adapting to
change in unstable and uncertain environments and allows firms to bring resources
together in a boundary-less organization. (Fig.1)
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Fig. 1. Role of structure and process in right sourcing

4 Capability Sourcing as an Organizing Process

Capability sourcing began as a cost-cutting measure, but companies that create real
sustained value routinely use it for far more strategic ends to gain capabilities that
they don't have in-house, or to strengthen capabilities they do have, for everything
from developing world-class talent to bringing new products to market faster and
enabling business model innovation. [4] The capability sourcing process improves a
company's competitive position by ensuring that processes and functions are obtained
from the right source at the right cost. Greater focus on capability sourcing can
improve a company’s strategic position by reducing costs, streamlining the
organization, and improving quality. [4] Also it can support companies for finding
more-qualified partners to provide critical functions that usually allows to enhance
their core capabilities that drive competitive advantage in their industries. [1]

Totally, capability sourcing is a process of gaining access to best-in-class capabilities
for all activities in a company’s value chain to ensure long-term competitive advantage.
[1] [5] In this process, capabilities are the key to alignment and successful strategy
execution and also capability sourcing model is a blueprint and a structured and aligned
way to organize the capabilities required for strategy execution.

Role of Business Capability in Sourcing: Capabilities are WHAT the company
needs to do to execute its business strategy, stated in measurable and actionable terms.
[2] Resources are the assets that organizations have or can call upon (e.g. from
partners or suppliers), that is, “What a firm Has’. Capabilities are “What the firm can
Do’. Resources and capabilities are the key to alignment and successful execution.
Furthermore, dynamic capabilities are the organization’s abilities to renew and
recreate its strategic capabilities to meet the needs of a changing environment. [6]
Capabilities exist across the value chain and in order to achieve high-performance
a business must learn to manage capabilities that other parties in the value chain
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perform. They must learn to govern a network of capabilities. Right sourcing allows
sharper focus on differentiating capabilities. In other hand, incorrect sourcing
decisions limit agility and increase costs. Capabilities where the company is not best
in class can be, 1) built internally via process improvement and investment; 2)
outsourced to a provider who is best in class; 3) moved offshore when cost and/or
quality are superior. Clarifying the value contribution (or strategic relevance) of each
capability helps a business allocate the right level of time and resources — whether to
strengthen, minimize or outsource. Determining the value contribution helps focus
resources and sourcing alternatives on capabilities that create value and
distinctiveness, or identifies where to target efficiency work, either through rigorous
process improvement or sourcing to a low cost provider. [2]

A complete picture of capabilities is the Enterprise Capability Model, sometimes
also referred to as capability (heat) map. [7] It is a blueprint for the business
expressed in terms of the capabilities necessary to execute the stated strategy. A
capability model organizes in a structured and aligned way the capabilities required
for strategy execution by determining capability value contribution. [2]

5 Service System as a Flexible Structure

Organizational structure refers to the grouping of activities and establishing patterns
of relationships among the various parts of the organization. Structure provides a
means of balancing two conflicting forces; 1) differentiation (Grouping): need for the
division of tasks into meaningful groupings; 2) Integration (linking): need to integrate
the groupings for efficiency and effectiveness. It creates a basis for measuring and
comparing organizations. [§]

Organizational structure is an organization's framework as expressed by its degree
of complexity, formalization, and centralization. Complexity refers to the degree of
differentiation that exists within the organization. Formalization refers to the degree
to which works (jobs) within an organization are standardized. Centralization refers to
the degree to which decision making is concentrated at a single point in the
organization. [8]

To execute sourcing strategies through the capability sourcing process, an
organizational structure is needed that eliminates traditional barriers between
departments as well as barriers between the organization and the external
environment. In other words, an organizational structure is needed in which chains of
command are eliminated, spans of control are unlimited, and rigid departments give
way to empowered teams. Here, types of organizational boundaries and barriers are as
below: [3]

= Horizontal boundaries between different departments or functions in a firm.

= Vertical boundaries between operations and management, and levels of
management, between “corporate” and “division”.

= Geographic boundaries between different physical locations; between
different countries or regions of the world and between cultures.

= FExternal interface boundaries between a company and its customers,
suppliers, partners, regulators, and competitors.
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We introduce Service System as a flexible structure to follow sourcing strategies.
Service system has been defined as a dynamic configuration of resources (people,
technologies, organizations and shared information) that is able to create and deliver
value to other interested entities, through service. [9] In this research, this flexible
structure has been called “Service-oriented Organizational Structure (SoOS)”.

Service-oriented organizational structure introduces componentization and service
orientation as two structural enablers for balancing two conflicting forces,
differentiation and integration.

Componentization is a way to deconstruct an enterprise and then reconstruct it
again into a value net, in which partnerships with customers and suppliers operate in a
value network. The process of deconstruction-reconstruction is realized through
business components (i.e. distinct business functions). A business component is a part
of an enterprise that has the potential to operate independently. Business components
represent a logical grouping of the work done within the enterprise and contain
capabilities, activities, resources and performers. Therefore, service-oriented
organizational structure introduce componentization as a way of differentiation by
grouping tasks into meaningful and independent logical groupings. [10] [7]

Service orientation is a seamless integration and connection between business
components within the firm, across external partners and throughout the world.
Therefore, service-oriented organizational structure introduces service orientation as a
way of integration through linking the groupings internally and across the boundaries
of organization. [11]

Finally, Service-oriented Organizational Structure is a flexible structure to follow
strategic sourcing goals and the capability sourcing process can take place within this
structure to execute strategic sourcing goals through sharper focus on differentiating
capabilities. (Fig.2)
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(to improve competetive position)
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takes place
So0S — Capability Sourcing
(a flexible construction that  |___________ (a process of gaining access to
eliminates barriers) best-in-class capabilities )
r"“ L5
- “~
i )
b s,

Fig. 2. Relation between SoOS and capability sourcing
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6 Enterprise Capability Model Based on SoOS

In this paper, service-oriented organizational structure has been introduced as a
flexible and adaptable structure that provides opportunities for dynamic allocation of
resources and also dynamic configuration of capabilities to shape the needed
competitive advantages. This structure is needed to follow strategic sourcing goals to
achieve competitive advantages. Firms frequently alter their structure as they grow in
size and complexity. Organizations require such form of organizational structure to
implement and manage their sourcing strategies to improve their competitive position.

Furthermore, in this paper, we introduced capability sourcing as an organizing
process which takes place in a service-oriented organizational structure to pursue
strategic sourcing goals. This process includes modeling and decision making
processes to perform the right sourcing. A modeling process is needed 1) to create
artifacts like an Enterprise Capability Model as a blueprint to express the capabilities
that are necessary to execute the stated strategy; 2) to formulate sourcing principles
and measurements that inform and support the way in which an organization realizes
its strategic sourcing goals.

At the strategic management level in an organization, decision makers need to
share a common ground or a common language to facilitate their discussions. [12] A
common language is needed to define and articulate concepts that facilitate the
description of objects of strategic interest and that improve the strategic discussions
and enhance related decision making. [13] Our research will focus upon the design of
an articulated and clear modeling language based on a service-oriented organizational
structure for capability sourcing. Service-oriented organizational structure is a well-
defined basis for conceptual modeling in capability sourcing process. Our approach is
introducing the service system abstraction as a well-defined conceptualization for
capability modeling through mapping the concepts of service system [9] with the
concepts of capability sourcing. The key concepts in service system are: (Fig. 4) [14]

Resource- in the context of service systems, resources are operand resources and
operant resources. Operand resources (e.g., natural resources) are usually tangible and
static resources that require some action to make them valuable. Operant resources
(e.g., human skills and knowledge) are usually intangible and dynamic resources that
are capable of acting on operand and other operant resources to create value. In other
hand, in the sourcing context, the resources of the firm are seen as the main factors
driving the firm’s strategy and performance. When the external environment is
subject to rapid change, resources and capabilities offer a more secure basis for
strategy than market focus. This distinction between operand and operant resources is
useful for capability modeling to describe dynamic capabilities through the dynamic
configuration of resources. [14]

Value creation- in the context of a service system, value is an increase in the
viability (survivability, well-being) of the system. [15] [16] In the context of service
system, value is created collaboratively in interactive configurations of mutual
exchange. [15] [16] This definition is similar to the definition of core competencies in
a strategic sourcing context. Core competencies are the essence of what makes an
organization unique in its ability to provide value to customers. Core competencies
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are “What a firm Does” that is strategically valuable and also can lead to competitive
advantage. [14]

Service system- it is a dynamic value co-creation configuration of resources,
including people, organizations, shared information and technology, all connected
internally and externally to other service systems by value propositions. [14] This
definition is similar to the concept of business component in sourcing context. A
business component is a discrete business areas comprised of people, processes and/or
technologies that have a clear purpose and maintain financial viability. It is a part of
enterprise that has potential to operate independently. Business component is key
element to realize the deconstruction- reconstruction process of organization
(componentization). [14]

Service exchange- in the context of service system, service is the application of
resources (knowledge and skills) by one entity for the benefit of another. This
definition provides a fresh perspective for understanding economic phenomena, by
implying that value is created collaboratively in interactive configurations of mutual
exchange. The definition of service exchange between service systems is similar to
service orientation in sourcing as a seamless integration between business
components. [14]

Resource Integrator- businesses, firms, and customers are all viewed as socio-
economic actors who connect through value propositions within “complex service
systems” and perform actions aimed at reaching desired outcomes such as mutual
value creation. All social and economic actors are essentially doing the same thing;
creating value for themselves and others through reciprocal resource integration and
service provision. From the S-D Logic view, all economic and social actors are
resource integrators and also the actor is always a co-creator of value. This definition
is meaningful to describe best-in-class external partners and internal specialists who
connect through value propositions within a value net. [14]

T Dynamic Configuration
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:{i I\é / E|'
u—f"ﬂ\ i B

\ Bu'leﬁualy Beneﬁdaly ‘:\
y :/
/ Actors Re%urce Integrators

Servi h
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Fig. 3. Core concepts of service system
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Current analytical methods for strategic planning such as strategy maps, SWOT
analysis, PEST analysis, Porter’s five forces analysis, and value chain analysis are not
based on common languages, conceptual frameworks, and visual schemas that could
be used to facilitate the strategic (sourcing) discussions and strategic (sourcing)
decision making. [17] The advantage of the proposed approach “Service System
Conceptualization” is its ability to apply for modeling, formalizing, representing, and
visualizing the concepts, constructs, and models in strategic sourcing. Therefore, this
conceptualization can improve the process of design thinking, prototyping, and
exploring alternative solutions for strategic sourcing or capability sourcing decision
making.

7 Research Method

Information systems (IS) research has the potential to contribute to improving
strategic planning, particularly to improving decision making. [13] The current
research focus in strategic management could be improved by some of the more
conceptual and design-oriented research in IS. Three research areas of strategic
management that could be improved by IS research are (1) the formalization and
visualization of the core strategic concepts, (2) the exploration of design techniques
for generating and assessing multiple models (to improve the process of designing
answers and alternatives to strategic business questions), and (3) the support of
computer-aided design for strategic management. Therefore, IS research offers a
unique opportunity to contribute to corporate strategy research by helping in the
design and exploration of multiple strategic options to better decision making. [13]

In our future research, our intended contribution is applying IS research in strategic
management to improve strategic sourcing decision making. We apply IS research for
identifying and formalizing strategic (sourcing) notions by (1) discovery of objects
relevant to the design of (sourcing) strategy, (2) turning these objects into explicit
specifications of a conceptualization, and (3) validating those subsequent objects. Our
research is based on theories of two disciplines (1) service science with theories like
service system theory and service dominant logic, and (2) organization science with
theories like resource based view and dynamic capabilities.

Therefore, our research method is Design Science Research Methodology (DSRM)
that is an accepted framework for IS research. [18] Our artifact is a conceptual
construction in the scope of strategic decision making. Furthermore, we will use an
observational design evaluation method for evaluation design artifact i.e. case studies.
Consequently, the next step of our research is designing a sourcing conceptualization
based on an ontology and modeling approach for service science like in [19].
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Abstract. Since its inception, Service Orientation has promised to offer
seamless alignment of the business and I'T aspects of service-oriented sys-
tems. Practitioners, however, often report that such alignment is far from
being solved. Specifically, current research in aligning services either re-
mains at a too abstract, strategic level, or is too technology-oriented to be
really useful in practice. In spite of being an “old” problem, business-IT
alignment is still a dilemma. What makes alignment so difficult? In this
work we address this fundamental question by questioning what should
be aligned, and what are the concerns hindering alignment. This paper
explores the conceptual gaps around the notion of service in the two
economic- and IT perspectives. By framing the core constructs of Ser-
vice Orientation and contrasting those constructs between the economic-
and IT perspectives, this paper elicits five core alignment concerns. We
illustrate the concerns using a real-life case study featuring an airport
baggage handling system. The alignment concerns pinpoint promising
solutions in which the alignment problem can be solved.

1 Introduction

Alignment has been a critical issue of service providers and consumers for years
[1]. Empirical studies [2] show that alignment is a better predictor of orga-
nization’s effectiveness than strategic orientation. More than twenty years ago,
Henderson and Venkatraman proposed an influential model for business I'T align-
ment [3]. Since then many approaches have proposed solutions for the old align-
ment problem, yet, how to actually realize it is no clearer today than it was
decades ago.

Service Orientation is one of the paradigms that since its inception has
promised to offer seamless alignment between multiple perspectives. Practition-
ers in the field, however, often report that such alignment is far from being
solved. With so much hype surrounding Service Orientation, it is not surprising
that academics and practitioners interpreted the concept differently and pro-
posed different approaches for service alignment. Accordingly, soon there were
abundance of unique methods that are hard to compare, leading to confusion on
what alignment implies. Specifically, current research in aligning services either
remains at a too abstract, or is too technology-oriented to be really useful in
practice.

M. Snene and M. Leonard (Eds.): IESS 2014, LNBIP 169, pp. 92-107, 2014.
© Springer International Publishing Switzerland 2014
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As first step towards solving the “old” alignment problem, in this work we
address the question of ‘what makes alignment so difficult?’. To do so, we take
a holistic view on which perspectives should be taken on the notion of service
alignment, what are the core elements that need to be aligned, and what are the
concerns hindering alignment.

Services, being one of the core elements of Service Orientation, are generally
addressed from the business- and the IT perspectives. Term “business”, how-
ever, is used in a very broad connotation, meaning anything that relates to the
business objectives of a certain company. Eventually business includes IT, too,
whenever IT is instrumental to realize, or support, the business. This confu-
sion may conflict with the goal of aligning business and IT. To clarify the two
perspectives, we scope down the business perspective (which encompasses orga-
nizations, markets and /or activities/services in the broad sense) to the economic
perspective (which focuses on creating commercial value).

From the economic perspective, services are understood as deeds, processes,
and performances [4]. Here a service typically corresponds to an activity (or
series of activities) of more or less intangible nature [5]. In this perspective we
may understand services as economic services, i.e. services for whose provisioning
someone has to pay. From the IT perspective services refer to entirely different
notion. For instance, in the realm of ‘web services’, a service is understood as
“a software system designed to support interoperable machine-to-machine inter-
action over a network”!. In the field of service oriented architectures, a service
means “a logical representation of a repeatable activity that has a specified out-
come” (e.g. check customer data, deliver pizza, provide higher level education)?.
A service is self-contained (state-less and adhering to a service contract); may be
composed of other services (service composition); and is a black-box to its con-
sumers [6]. Although the economic and IT perspectives on the notion of service
are different, they are also related. Therefore they should be properly aligned;
i.e., linked where relevant and kept consistent as a coherent whole.

To elicit the differing interpretations of the core elements per perspective, in
this work we identify the shared terminology from both perspectives. To do so,
we use a fragment of a real-life case study, featuring an airport baggage handling
system, and model it using e3value [7] and SoaML [8] modeling notations, which
represent the economic- and IT perspectives, respectively. The discrepancies in
interpretation of the core elements per perspective and, more importantly, the
reason behind such discrepancies drive the identification of alignment concerns.

As a result, we elicit five fundamental concerns that are prevalent in ser-
vice alignment endeavors. Those concerns suggest the following answer to ‘what
makes alignment so difficult?’; It is difficult because, in essence, the economic-
and IT perspective pursue incompatible objectives. Without highlighting such
incompatibilities, and specifically guiding how to balance such incompatibilities,
alignment approaches are not able to sufficiently ease the alignment endeavors.

! http://www.w3.org/TR/ws-arch/, visited May 30th, 2013.
2 http://www.opengroup.org/soa/source-book/togaf/soadef .htm, visited May
7th, 2013.
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This paper is organized as follows. Sect. 2 presents an overview of service
alignment as well as the core concepts shared between both perspectives. In
Sect. 3 we present our running example. Sect. 4 presents a series of alignment
concerns. Sect. 5 briefly reviews related work. Finally, Sect. 6 concludes the

paper.

2 Aligning the Economic- and IT Perspectives on
Services

This section presents our definition of alignment and introduces shared termi-
nology between the economic and IT perspectives.

2.1 What Does Alignment Imply?

Alignment has been perceived very differently in the many existing approaches.
For example, alignment in [3] means balance, in [9] linking, and in [10] it implies
harmony. These interpretations each indicate a different, fundamental aspect of
alignment: (i) the alignment process that entails linking equivalent elements,
and/or balancing and eventually compensating the incompatible objectives and
(ii) the alignment outcome i.c., state of harmony between different elements to
achieve a coherent whole. Considering that both process and end-result perspec-
tives are instrumental for ensuring a successful alignment, we define alignment
as follows:

From process view, alignment is a continual process which includes (i) linking
the elements that are equivalent or belong to a single overarching concept, and
(ii) balancing and mutually compensating the incompatibilities. In addition, the
alignment process should be carried out across multiple organizations as service
orientation centers around the idea of offering services in networked organiza-
tions [11] rather than a single organization. From the outcome view, alignment
is a state in which the core elements make a coherent whole, across perspectives,
and across multiple organizations.

2.2 Terminology and Basic Concepts

In the following, we introduce the terminology constructs that are shared between
the economic- and IT perspectives, but have a different, more specialized, interpre-
tation in the two perspectives. It is our assumption that this multi-interpretable
shared terminology motivates conceptual overlap between the perspectives and
therefore is an important source of alignment challenges. The proposed terminol-
ogy is notation-agnostic, although we use our knowledge on value modeling ( evalue
) and service modeling (SoaML) to elicit the shared terminology. In our past service-
oriented design projects we have observed that these terminology constructs are
recurring and they are application-generic. However, to ensure that they are the
bare essentials of Service Orientation, further research is needed. In the following
the constructs of the shared terminology are in typewriter (e.g., actor).
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— Actors. From an economic perspective, actors are legal entities [7]. A legal
entity can be an enterprise, a profit-and-loss responsible unit within an en-
terprise, or a final customer. From an IT perspective, actors are participants,
being legal entities, people, or systems [8].

— Services. Actors offer and request services. For the economic perspective,
these services are commercial services, meaning that someone has to pay
(give something of value in return) for the provisioning of a service. For the
IT perspective, services are logically grouped operations that can be invoked.

— Interaction. Actors interact with each other. In [12], different kinds of
interactions are proposed, depending on the perspective taken. In this pa-
per, we restrict ourselves to the economic and IT perspectives. Taking the
economic perspective, we consider economic value transfers as interactions.
A value transfer can be a service outcome, but can also reflect a payment by
transferring money (in [7] the notion of value transfer/exchange and value
object is further explained). Assuming the IT perspective, interactions also
happen between actors, but now imply message exchanges cf. service ori-
ented architectures.

— Contract. Both the economic and IT perspective are governed by contracts,
although these contracts differ per perspective. For instance, a service contract
in the economic perspective may state its pricing and service quality in terms of
properties valued by the customer. A service contract in the IT perspective may
contain an interface specification c¢f. WSDL and technical quality attributes
such as uptime, latency, etc.

3 The Running Example: Baggage Handling System

Our running example is extracted from a baggage handling system. A SOA solu-
tion provider company has designed a service inventory for a baggage handling
system that is adoptable in different types of airports (e.g. hub, domestic, in-
ternational, low-cost) and can be used by different types of airlines (e.g. legacy,
domestic, international and intercontinental). From a bird’s-eye view, baggage
handling is quite simple. The traveller arrives at check-in desk, and her/his bag-
gages are tagged by the Airline. Airport plans and governs the baggage handling
process. Ground handlers do the real baggage management. They can optimize
the routes taken by the carts to get the bags needed most urgently to their des-
tinations fastest. They also track-and-trace the baggages. Finally, the security
provider support the screening of the baggage. Consequently, baggage handling
relies on five different actors: traveller, airline, airport, ground handers, and se-
curity provider.

3.1 Economic Perspective: Service Value Networks

We model the economic perspective using evalue [7]. Fig. 1 presents an e>value
diagram representing the economic value aspects of the Baggage Handling
System.
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Fig. 1. The e*valuemodel for the baggage handling system

Basically, the evaluemodel shows how actors create value in the context of
the Baggage Handling System. First, there is a market segment called ‘Traveler’
who has the need to transport his baggage. A market segment indicates that are
many actors that assign economic value in the same way. So in this case, there
are multiple ‘Travelers’. The notion of market segment is graphically depicted
by stacked rectangles. In the economic perspective, the actors being part of
a market segment are always legal entities or profit-and-loss responsible enti-
ties. The ‘Airline’ transports the baggage and uses services form the ‘Airport’ to
do transportation. Equally to the ‘Traveler’, the ‘Airline’ is a market segment,
indicating that many airlines are served by the same ‘Airport’. The ‘Airport’,
however is a single actor; in this e3value model there is only one ‘Airport’, and
refers therefore to a specific airport (e.g. ‘Schiphol Amsterdam’). The actor con-
struct is depicted as a single rectangle. The ‘Airport’ in turn uses two parties to
the actual work. The ‘Ground handler’ offers ‘baggage management’ which in-
cludes operating the baggage handling system, and the ‘Security provider’ offers
a ‘screening’ service’.

The service ‘Manual Labeling’ is modeled as a value activity that produces
a service outcome named ‘Labels’ (in e3valuea value object). A value activity
is an activity that, potentially, can be performed in a profitable way by some
actor. Therefore, the value activity construct is not the same as the operational
activity often found in process modeling approaches.The notion of profitability
is important because actors should be interested in performing the activity.

The notion of contract is modeled using the e3valueconstruct ‘value inter-
face’ (depicted as an oval rectangle including ports shown as arrow heads) that
specifies the interface to the outside world. For instance, for the ‘Airline’; it
represents that in order to obtain ‘Handled baggage’, the ‘Airline’ must provide
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a payment. For instance the price (as a contractual element) can be modeled by
the port requesting the ‘money’ value object. In this case the actor requesting
the ‘money’ object determines the price.

The value transfers are a kind of interactions between actors or market
segments and are depicted as lines between them, annotated with the value
objects they exchange. The notion of value transfer assumes transactionality.
For instance, the value interface of ‘Airport’ offering ‘Handled baggage’ and
requesting ‘'money’ in return assumes that only ‘Handled baggage’ is obtained if
‘money’ is returned, and vice versa.

3.2 IT Perspective: Service Network Architectures

We model the IT perspective of the Baggage Handling System using SoaML [8].
More precisely, we use three models of (i) Service Architecture (Fig. A.I in
Appendix), (ii) Service Contract (Fig. A.II), and (iii) Service Choreography
(Fig. A.III).

Service Architecture shows how different actors, called participants in SoaML,
collaborate to provide services. For example, the ‘Baggage Transportation’ ser-
vice architecture in Fig. A.I represents how ‘Airline’ interacts with ‘Airport’ to
provide baggage transportation service to ‘Traveler’. In doing so, the ‘Airport’
itself, through its ‘Baggage Handling System’, collaborates with third-party ac-
tors (shown in dashed-boxes in the Baggage Management service architecture in
Fig. A.I).

Contracts are represented using the model shown in Fig. A.Il. First this
contract shows that it has two actor roles: (i) provider and (ii) consumer. In the
context of ‘Baggage Handling Service’ (Fig. A.I) ‘Ground Handler’ is the provider
of the ‘SetRoute’ contract and ‘Baggage Handling Sys.” is the consumer. Second,
it shows the interfaces and operations that actors use to enact the service. As
an example, any actor who plays the role of ‘RoutPlacer’ or ‘RoutTaker’ needs
to use the interfaces shown in the bottom of Fig. A.IIL

The interactions between actors involved in a contract are modeled us-
ing choreography (see Fig. A.IIT). The choreography is a specification of what
messages are exchanged between actors to provide a service.

4 Concerns for Aligning the Economic Perspective and
the IT Perspective

We see alignment as a general problem aiming at relating the two economic-
and IT perspectives. Such alignment entails addressing a set of general concerns
that cross-cut the two perspectives. We observed that many of these concerns
in fact originate from the semantic discrepancies between the shared elements
in the two perspectives. By making such discrepancies explicit we should be
able to make alignment less difficult. In this section we present the discrepancies
between the shared constructs introduced in Sect.2. It should be noted that the
shared constructs and the discrepancies are notation-agnostic and we use e3value
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Fig. 2. Discrepancies between economic- and I'T perspectives

and SoaML for illustration reasons only. By zooming into the origins of these
discrepancies we identified 5 core architectural concerns for alignment. Related
to each concern, possible alignment solutions are discussed. The concerns are
categorized based on the shared constructs leading to the four areas of concern
of actor, service, contract and interaction.

4.1 On Actors

The notion of actors is perceived differently in the two perspectives. In the
economic perspective actors are concrete instances, usually legal entities, that
are profit-and-loss responsible. In the IT perspective actors are actor types, and
not necessarily a legal entity. This discrepancy leads to two alignment concerns
described in the following.
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Concern 1: Aligning Actor Instances and Actor Types

Description of the concern. In the economic perspective actors are actor in-
stances, whereas in IT perspective actors are actor types. Fig. 2.1 shows such
a discrepancy; in the economic perspective ‘Airport X’ represents a certain in-
stance of an airport, such as Schiphol airport. Its corresponding element in IT
perspective is the ‘Airport’ participant, which is defined at the type level. This
pinpoints a fundamental difference in the goals that each of the perspectives pur-
sue. The economic perspective, on purpose, defines the actors at instance level
because it represents a business model. A business model cares for how each
specified actor would make profit or increases its wtility [7]. The profit calcula-
tions are mainly actor-dependent; for instance, the profit of baggage handling
for Schiphol airport would probably differ from the profit of another airport.
Consequently, the economic perspective focuses on certain instances of actors.
In contrast, the IT perspective deliberately aims for actor types to care for flex-
ibility and openness (actors should be able to come and go on-the-fly). To this
aim, by focusing on actor types the IT perspective expands the potential partic-
ipants of ‘Baggage Transportation’ service network to any ‘Airport’ that is able
to play the same role (i.e., provide/consume the same services). If not known
and aligned properly, this discrepancy may have the following implications: it
may (i) hinder profitability of the actors’ collaborations -if the actor types do
not constrain actors with certain value objects and expected profit- and/or (ii)
hinder flexibility and openness -if the types are too specific such that they can-
not support openness. Thus, the concern is how to align actors in such a way
that their profitability and openness are ensured simultaneously?

Possible alignment solutions. One way to address this concern is to increase the
level of abstraction of actors in the economic perspective to the market segments,
instead of actor instances. A market segment is an enumeration of actors and
as such is between an actor instance and an actor type. Thus, it helps bridging
the gap between them. A market segment such as “Ground Handlers” indicates
that there are a certain number of ground handlers that share common value
transfers. Focusing on the common value objects the actors provide/consume,
a market segment broadens the scope to a market, while ensuring the market’s
profitability.

Concern 2: Aligning Legal Entities and Non-legal Entities

Description of the concern. In the economic perspective the actors are both
legal entities and profit-and-loss responsible. This constraint, however, does not
necessarily apply to actors in the IT perspective. This discrepancy is evident in
Fig. 2.1I, where ‘Baggage Handling System’, belonging to the airport, appears in
the IT perspective and not in the economic perspective. The economic perspec-
tive, on purpose, omits ‘Baggage Handling System’ because it is not the entity
that exchanges value in the marketplace. The IT perspective, deliberately, illus-
trates this actor because it is the consumer of the services offered by ‘Ground
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Handler System’ and ‘Security Provider’. In order to support the business model
of the economic perspective, the non-legal entities of I'T perspective should even-
tually relate to a legal entity. Thus, the concern is how to relate non-legal entities
to legal entities?

Possible alignment solutions. To align the non-legal entity actors with the eco-
nomic perspective, we can use their owning actors, who is an Fxpense Carrier. An
expense carrier is an actor or market segment in the economic perspective that
create revenues to pay these expenses [13]. For instance, ‘Airport’ is the expense
carrier of ‘Baggage Handling System’. By representing the internal structure of
‘Airport’ in Fig. A and annotating ‘Airport’ as the expense carrier, we can link
the constituent non-legal actors as well.

4.2 On Services

In the economic perspective services are commercial services, which produce
outcomes of some value. In IT perspective, a service is a repeatable capability
that might not directly produce economic value. Consequently, not all economic
services can be mapped to IT services and vice versa. This leads to an alignment
concern explained in the following.

Concern 3: Aligning Service as a Value Activity and Service as a
Reusable Capability

Description of the concern. In the example of baggage handling system, ‘Man-
ual Labeling of Baggage’ is a commercial service that is not realized using IT
services. In contrast, ‘Baggage Registration’ is an I'T service, which since it does
not have a direct economic value, does not appear in the economic perspective
(see Fig. 2.IIT) The economic perspective, on purpose, omits ‘Baggage Registra-
tion’ because it focuses on wvalue activities that an actor is willing to pay for.
In contrast, the IT perspective, deliberately includes ‘Baggage Registration’ be-
cause it is a repeatable and reusable capability, which serves economies of scale.
Consequently, in the two perspectives services pursue two different, possibly
contradicting purposes, i.e., profitability and reusability. If not known and if not
cared for, this may have the following implications: it may (i) hinder creating
value-adding services that are profitable, and/or (ii) hinder reusability and econ-
omy of scale. Thus the alignment concern is how to design services in such a way
that their profitability and reusability are ensured simultaneously?

Possible Alignment Solution. What can possibly facilitate alignment of profitable-
and reusable services, is the notion of capability in the economic perspective. A
capability identifies the ability of actors (in terms of assets and processes) to
perform a value activity [14]. Some of the capabilities will be required in multi-
ple value activities. The capability model could support identification of reusable
capabilities which realize profitable value activities.
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4.3 On Contracts

In the economic perspective, contract information includes what determines the
economic value of a service. Examples are pricing, services or quality attributes.
In the IT perspective, however, contract information represents an agreement
between the involved actors for how the service is to be provided and consumed.
This agreement includes the interfaces, choreography and any other terms and
conditions.

Concern 4: Aligning Value Interface and Service Interface

Description of the concern. Fig. 2.IV shows the contract between ‘Ground Han-
dler’ and ‘Airport’ in the two perspectives. In the economic perspective, the
contract (e.g., value interface in e3value) indicates pricing for ‘Baggage Man-
agement’ and quality aspects such as ‘Baggage Lost Ratio’. Usually, pricing is
specified as a property of the port of the actor (in this case the ‘Ground Handler’)
requesting the ‘Money’ object. The economic perspective restricts itself to such
value objects because the goal is to determine the economic value co-creation of
a service. The corresponding contracts in the IT perspective include ‘SetRout’,
‘Track-Baggage’, and ‘Screen-the-Baggage’ (see Fig.A.I). As shown in Fig. 2.1V,
the information describing the contracts entail the operations and properties of
the services realizing these contracts. The I'T perspective deliberately focuses on
this information because this is what actors need to agree on for communication.
This indicates a discrepancy in the purpose of the contract in the two perspec-
tives: economic perspectives seeks for value determination or pricing whereas
IT perspective seeks for interoperability. At the end, the operations of the IT
perspective contracts, although designed for interoperability, should realize the
assigned value in the economic perspective. Hence, the alignment concern is how
to align the contract information in the IT perspectives with the value interfaces
in the economic perspective such that the contact is value-determinable while it
supports interoperability?

Possible alignment solutions. To align contract information in the two perspec-
tives, we envision to devise analysis models that guide one’s reasoning in trans-
forming value interfaces to operations and properties of contracts in the IT
perspective.

4.4 On Interactions

In the economic perspective, interactions between actors occur in terms of value
transfers. In the IT perspective, such interactions occur in terms of message
exchanges in the context of choreographies.
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Table 1. Overview of related work

Alignment Process Alignment Outcome
Linking elements Balancing
incompatible
objectives
Business [22,23,15] Linking the elements of value mod- Homogenizing Consistent business case
Science els and coordination models semantic and and coordination models

syntactic  in-
compatibilities
between value
and coordina-
tion models
[24] Linking value models and services — -
[25] Mapping actors, communication — -
channels, and services between the
value model and the IT models.

[26] Link strategy, operational, execu- — -
tion and implementation models
[27] Mapping value proposition on busi- — Harmonization between
ness processes, data flow, and IT the technical and busi-
infrastructure. ness dimensions of the
service-based system.
[28] Linking business, technical, and — -

operational  services  (different
types of relationships)

Computer [29] Mapping business artifacts and ser- — —
Science vices
[19,20] Linking business process elements — -
to services
[30] Linking business services to service — -
compositions
[11,18] Linking service networks and busi- — -

ness process models

Concern 5: Aligning Value Transfers and Message Exchanges

Description of the concern. Consider the Interaction between ‘Ground Handler’
and ‘Airport’ in the economic perspective. This interaction shown in Fig. 2.V is a
value transfer that models the principle of economic reciprocity: Only if ‘Airport’
pays, it can obtain the ‘Baggage Management’ services and vice versa. This prin-
ciple, inherently, embraces the notion of transactionality, i.e., the value transfers
are guaranteed to perform completely or not at all. One of the corresponding
interactions between ‘Ground Handler’ and ‘Airport’ is shown in Fig. 2.V. This
interaction is message-based and illustrate the behavior of ‘SetRout’ contract.
Instead of the detailed, internal interactions needed to enact ‘Baggage Manage-
ment’ services, the IT perspective, on purpose, isolates the interactions in the
scope of contracts. This is because it aims at openness (i.e., actors and their
services can come and go on-the-fly as long as they comply with the contract be-
havior). At the end, interactions between actors should serve both goals of trans-
actionalty and openness. The overall effect of message exchanges should enable
transactionality, while the interactions support openness. Thus, the alignment
concern is how to align interactions in such a way that openness and transac-
tionality are supported simultaneously?
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Possible alignment solution. A possible solution for supporting both transac-
tionality and openness is to use a model that frames and highlights how using
independent message transfers a transaction is realized. This model could add
the business process perspective on the interactions in the economic perspective.
The business processes lead moving from transactional value transfers to mes-
sage exchanges in the context of contracts [14,15]. It should be noted that, such
model differs from the approaches and technologies that address transactionality
in the business process executions (e.g., WS-Transaction) [16,17]. The focus of
these models should be on guiding service designers to design for transactionalty
rather than how to implement it.

5 Related Work

Alignment has been researched in both Business- and Computer Sciences. Table 1
classifies a number of recent approaches from both alignment process and align-
ment outcome views. This table reveals the following two main findings. First,
from alignment process view, existing approaches focus only on linking different
elements, and balancing incompatible objectives is not supported. This implies
that the current focus, common in both Business- and Computer Science field,
consists of mapping the matching elements, rather than balancing incompatibil-
ities. This work, to the best of our knowledge, is the first that externalizes the
incompatible objectives and makes the concerns posed by such incompatibilities
explicit. Second, from alignment outcome perspective, most existing approaches
leave the outcome of alignment implicit, making governance of alignment dif-
ficult. We specify the alignment outcome as the state where the core elements
(i.e., actors, services, contracts, and interactions) make a coherent whole across
both perspective, while their incompatibilities are balanced.

Alignment Approaches in Business Science. An analysis of over 150 articles
reveals that most approaches in this field focus on integration between business-
and IT strategies and goals of a single enterprise [3]. In recent years, a number of
approaches addressed alignment in networked organizations (see Table 1). Their
IT perspective, however, is scoped down to high-level analysis models only (e.g.,
business and coordination process models [15]).

Alignment Approaches in Computer Science. Alignment in these ap-
proaches entails linking different service-oriented elements. Some link service
network- and business process models [11,18]; while others link business- and
software service models [19,20]3. Although the aforementioned approaches ap-
pear to be quite different, they all converge to a common perception of “busi-
ness”, i.e., activities or services that are eventually supported by IT services. In
this sense, business services are higher-level abstractions of software services, the

3 In a systematic literature review on service identification methods, Gu and Lago [21]
report that 40% of the methods use business processes to align business- and software
services.
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same as analysis models are higher level abstractions of design models. In prac-
tice, however, “business” does not entail higher level abstractions of I'T services
only. In turn, business might include elements that are in essence inconsistent
with their corresponding IT elements. We argue that such simplistic perception
of “business” is one of the main sources of confusion which make alignment
especially challenging.

6 Conclusion

When Service Orientation was first introduced, many companies perceived it as
providing the solution for the old alignment problem. After a decade, alignment
still remains unsolved. This paper argues that the reason behind such difficulty
lies in the semantic discrepancies between the economic- and IT perspectives.
By framing the core elements of Service Orientation and contrasting those ele-
ments between the economic- and IT perspectives, this paper identifies five core
alignment concerns. Although these concerns by no means are complete, they
are representative as they cover alignment between the core elements.

We propose that these are fundamental issues that a service architect needs
to address for achieving a coherent service-based enterprise. One way of address-
ing the alignment concerns is to guide the decision making of architects using
architectural viewpoints [31]. With the goal of making alignment less difficult,
future work will design viewpoints for aligning economic- and IT perspectives.

The concerns we identified go beyond mere design or modeling, and pose in-
teresting challenges for other aspects of services. For instance, service adaptation
is often triggered by changes in economic services. Solving the alignment chal-
lenges more formally would allow carrying out adaptation automatically and
across both perspectives. In sum, alignment concerns more attention in various
aspects of service science.
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Abstract. This work analyzes an outsourcing provider’s challenge to
design optimal service offers in a setting in which future service perfor-
mance is uncertain and the provider is penalized or rewarded for deviat-
ing negatively or positively from performance guarantees. In particular,
we address the question how outsourcing providers with different risk
attitudes should mitigate service performance risks by incorporating un-
certainty premiums into service prices. The problem is studied in the
light of service incident related penalty and reward functions that tie
payments to the adverse financial impact a service customer incurs from
performance degradations.
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1 Introduction

Over the last few years the importance of outsourcing has been growing contin-
uously. Sales in IT outsourcing (ITO) and business process outsourcing (BPO)
totaled $469 billion in 2012 and current forecasts estimate the outsourcing mar-
ket to grow by 10% (ITO) or rather 25% (BPO) per year [10]. At the same
time support of business processes by underlying (IT) services is often judged
to be mission critical ([13], [22]), and service unavailability or major reductions
in service performance may have a significant adverse impact on business ([7],
[14], [16], [22)).

Providers are usually unable to make precise forecasts of the performance
levels they will achieve in the delivery phase of a service. Thus, if service per-
formance is uncertain (as opposed to certain or under risk)!, providers need to
consider and assess the risk of future penalty payments — i.e., the consequences
of performance degradations - when designing service offers.

In this paper we aim to address an outsourcing provider’s challenge to de-
fine optimal service offers in case of uncertain future service performance and
incident related penalty and reward functions. The latter allow assessing the

! That is, the probability of occurrence of specific performance levels is unknown.

M. Snene and M. Leonard (Eds.): IESS 2014, LNBIP 169, pp. 108-123, 2014.
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business impact of single service incidents on customer business operations. Op-
timal service offers ensure that the profit of service providers is not cannibalized
by penalty payments, which result from performance degradations.

The contribution of this work is twofold: first, we describe the offer design
problem of a service provider by means of decision alternatives, states and out-
comes, which are three fundamental concepts of decision theory. Second, based
on this description, we suggest providers to apply decision rules to quantify
the uncertain amount of penalty payments and rewards that may result from
performance deviations. We recommend providers to incorporate this estimate,
which we denote as uncertainty premium, into service prices to hedge against
the uncertainty of future service performance.

The remainder of this paper is organized as follows: Chapter 2 introduces con-
cepts to describe service performance through distributions of service incidents
(incident indicators) and provides an introduction to corresponding incident re-
lated penalty and reward functions. Chapter 3 discusses literature related to this
work. Afterwards, the business setting addressed is introduced in Chapter 4. In
Chapter 5 we develop our approach to enable outsourcing providers to design opti-
mal service offers in case of uncertain future service performance. Chapter 6 demon-
strates the applicability of our approach by means of an example. Finally, Chapter
7 provides a conclusion, outlines limitations and topics for future research.

2 Towards the Application of Incident Indicators

Established (service level) indicators, which are applied to characterize service
performance, quantitatively describe facts in an aggregated manner [9]. Such ag-
gregating indicators are usually determined by translating the attribute values
of individual service incidents into an aggregated single value. An indicator for
“service availability”, for instance, might describe the minimum availability of a
service in a predefined monitoring period in percent. It is obtained in two steps:
first, the outage durations of all outage incidents that occur during a predefined
monitoring period are added up to a “total outage time”. In a second step, this
total outage time is set in reference to the duration of the monitoring period it-
self. For example, if outage durations add up to a total outage time of 400 minutes
and the monitoring period is 10,000 minutes, the service availability is calculated
as 96%. The information about the outage durations of single outage incidents
(i.e., the incident distribution), however, is not reflected in this aggregated value
any more. Consequently, if outsourcing partners stipulate performance levels on
basis of aggregating indicators, they cannot infer on the distribution of attribute
values of service incidents any longer.

This information, however, is needed for the application of incident related
penalty and reward functions which allow outsourcing customers to determine
the adverse impact of performance degradations on their business more pre-
cisely?. In this work, we therefore suggest using incident indicators [7] to define

2 Incident related penalty and reward functions will be introduced in the end of this
chapter.
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service performance. Incident indicators have evolved with the development of
service level engineering (cf. [6]). They are defined with regard to a specific ser-
vice incident class kq € K (e.g., “outage incidents”, “response time incidents”,
etc.)®. In contrast to aggregating indicators, incident indicators describe the
distribution of service incidents’ attribute values (e.g., the distribution of out-
age durations). They characterize performance levels through two parameters:
first, through an established aggregating indicator that we denote as reference
value Ty, (e.g., the total outage time), and, second, through a probability density
function dy,, which characterizes the distribution of service incidents’ attribute
values (e.g., the distribution of outage durations). For reasons of simplicity we
will limit ourselves to illustrate the applicability of incident indicators based on
the example of “outage incidents” (and thus of “service availability”), only.

Building upon our previous example, we regard the total outage time of 400
minutes as a reference value to characterize service performance, whereas the
monitoring period is again 10,000 minutes. By analyzing performance data of a
past monitoring period the provider finds that the distribution of outage dura-
tions of outage incidents is best represented by a generalized beta density func-
tion B(a; B;x) for dy, (x) with shaping parameters a, § and a support of [0, 30],
since the maximum outage duration of a single incident that he has observed
amounts to 30 minutes.

Figure 1 illustrates the approach. The outage durations of all individual outage
incidents are aggregated into a single value measuring the total outage time (i.e.,
the reference value). Afterwards, individual outage durations are analyzed to
identify a probability density function that represents the distribution of outage
durations best. A probability density function can, for instance, be determined
by analyzing performance data of past monitoring periods (cf. [24]). Summa-
rizing, incident indicators characterize service performance through a tuple of a
probability density function and a reference value (dy,,7,). If more than one
indicator (i.e., more than one service incident class) is used to describe service

total outage time = G
— S
avail| °
f————
un monitoring period
avail. > >
time time outage duration

Fig. 1. Characterization of outage durations through a generalized beta density func-
tion and a corresponding reference value

3 Service incident classes (e.g. “outage incidents”) can usually be mapped to estab-
lished performance indicators (e.g. “service availability”).
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performance, tuples of reference values and probability density functions have
to be applied.*

A second fundamental concept are incident related penalty and reward func-
tions (e.g. [8]). In outsourcing agreements, the negotiation of penalties and re-
wards ensures that agreed service levels are met and incentivizes providers to
achieve or to exceed stipulated service performance [2, p. 82 f]. Incident re-
lated penalty and reward functions tie penalties and rewards to the financial
impact that single service incidents have on the customer’s business. For ex-
ample, let the customer’s penalty and reward function for “outage incidents”
be foutages(x) = 22, whereas the input variable z reflects the outage duration
of a particular incident. If a service provider generates an additional outage of
ten minutes (compared to guaranteed service performance) he is obliged to pay
penalties of € 100. If the provider manages to prevent an outage of eight minutes,
however, he will receive a reward of € 64.

If service performance is described through incident indicators we can gen-
eralize this concept: penalties and rewards are determined by comparing the
financial impact — which we denote as business impact (bi) — of guaranteed ver-
sus achieved service performance. The business impact of service performance is
calculated by combining a service provider’s information about the distribution
of attribute values of service incidents (i.e., the incident indicator) with the cus-
tomer’s penalty and reward function. If service performance is described through
incidents of a one-dimensional service incident class only, business impact can be
calculated as described in (1) below: we integrate over the support [ty , ux,] of
the product of probability density function dy,_, reference value ry_ and penalty
and reward function fj, and subsequently divide by attribute value x:

bikq _ /tulcq d}cq (1') * Tk ) fkq (.Z‘)d.%‘ . (1)

kq z

Simplified, the first factor of (1) (fraction @ra (z)'rk“ ) represents the “number”
of service incidents with specific attribute values to occur. The division by x in
the first factor is needed because the penalty and reward function fi, (z) as-
signs a financial impact to each service incident with specific attribute values.
The result of (1) is a monetary value which quantifies the business impact an
outsourcing customer incurs if a service provider delivers a service at a specific
performance level. By comparing the business impact of stipulated and achieved
service performance the amount of resulting penalties and rewards can be de-
termined. If service performance is characterized through incidents which are
described by multiple attributes, (1) needs to be generalized by considering all
service incident classes accordingly.

4 Depending on the dimensionality of service incidents considered, probability density
functions might be univariate (e.g., generalized beta density functions) or multivari-
ate (e.g., dirichlet distributions).
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3 Related Work

To set our work in reference to contributions of other authors we have conducted
a literature review on the definition of service offers from the perspective of ser-
vice providers. The literature review follows the methodology proposed by Web-
ster and Watson [25]: we performed an extensive forward and backward search
without temporal restriction in “Google Scholar” with the following keywords
(as well as combinations thereof): “service”, “service provider”, “service offer”,
“service performance”, “service quality”, “generation”, “definition”, “decision”,
“decision support”, “risk” and “uncertainty”. The remainder of this chapter is
divided into three parts, each covering a specific field of research.

Decision Support. In [15], [16] and [17] the authors discuss portfolio optimiza-
tion of service level agreements (SLAs) in service value networks. The objective
of all articles is to determine an optimal portfolio of SLAs (provider view) which
minimizes the risk of SLA violations caused by service failures (and incurred
penalty payments). While Michalk et al. analyze the optimization problem from
the perspective of a risk averse outsourcing provider [16], their approach is ex-
tended by Michalk and Blau to investigate this issue from the perspective of a
risk averse service intermediary [15]. In [17], Michalk et al. study the portfolio
optimization problem under consideration of different risk attitudes of a service
provider. In contrast to those articles, Schulz discusses business related design
of service level objectives (SLOs) for service level agreements [21]. His objective
is to design service offers through the specification of thresholds for SLOs which
ensure that expected penalty payments do not exceed a predefined upper limit.

SLA Design. The works [12], [13], [19], [20] and [26] discuss the derivation
of optimal service level objectives for SLAs. Sauvé et al. derive optimal SLOs
from a service provider’s (internal) view by minimizing IT infrastructure cost
and business financial loss (lost revenue) incurred through performance degra-
dations and service failures [19]. In [20], Sauvé et al. apply this approach in
an e-commerce setting. Marques et al. extend the approach suggested in [19]
to study the derivation (negotiation) of optimal service level objectives from a
joint perspective of a service provider and customer ([12], [13]). Optimal SLOs
are derived by maximizing the profit margins of service provider and customer
at the same time. Finally, Zhang et al. derive optimal SLOs for diverse usage
windows in a software as a service domain from a provider’s point of view [26].

Regarding the design of SLAs the articles [4], [5] and [11] further discuss the
derivation of SLOs through the analysis of operational data. Breitgand et al.
derive optimal response time SLOs for different service usage windows by maxi-
mizing a service provider’s utility [4]. Utility considers gains through successful
transactions and losses incurred by service failures. Ismail et al. design optimal
service offers in a negotiation setting by evaluating constraints and objectives
[5]. Constraints comprise resource capacity, temporal constraints and QoS re-
quirements. Objective based evaluation then identifies the particular time slot
that maximizes the provider’s utility. Ludwig and Kowalkiewicz define service
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level objectives by predicting future service behavior (and performance) on basis
of an analysis of past operational data [11].

Insurance Theory. Mastroeni and Naldi discuss the calculation of risk premi-
ums for insurances of service providers against SLA violations [14]. The approach
aims to determine maximum insurance premiums that service providers with dif-
ferent risk attitudes should be willing to accept if they purchase an insurance
against penalty payments for SLA violations.

Identified articles have in common that service performance is almost exclu-
sively described through aggregating indicators: a characterization through inci-
dent indicators - in which the number of incidents and their respective attribute
values matter - is not considered. Not surprisingly, incident related penalty and
reward functions (see previous chapter) are not discussed either. None of the
identified articles discusses the design of optimal service offers in a setting in
which penalty payments are tied to the adverse financial impact of service per-
formance. Either this impact is not considered at all or it is only tied to the
number of incidents that occur, but not to their specific attribute values. Con-
cluding, current literature - though diverse in topics - lacks methodologies to
design optimal service offers if service performance is to be defined on basis of
incident indicators.

4 Business Setting

This work addresses the design phase of a service that precedes the negotiation
of an outsourcing contract between a service provider and its customer. We focus
on a single outsourcing provider who is invited (among other external providers)
to respond to a customer’s request for proposal (RfP) and to submit a service
offer. We analyze the provider’s challenge to design an optimal service offer.

We assume that service offers need to be defined through tuples of service
price and performance, the latter of which has to be described on the basis of
incident indicators.® Remaining functional and non-functional requirements —
except for service performance and price — are supposed to be fixed.

Due to the high significance of the service, the outsourcing provider has to
accept the following specifications regarding penalty and reward functions:
penalties and rewards are quantified on basis of predefined penalty and reward
functions. The stipulated service performance level (reference values and corre-
sponding probability density functions) constitutes the basis for the determina-
tion of penalty payments and rewards. If the business impact of achieved service
performance exceeds the impact of stipulated performance (i.e., if the provider
delivers an “inferior” distribution of service incidents) the outsourcing provider
has to pay penalties in the amount of additional business impact caused. In

® Regarding the characterization of service performance we further assume that ser-
vice incidents are independent of one another and that single service incidents do
not overlap. This implies, for instance, that “outage incidents” and “response time
incidents” do not occur at the same time.
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return, the outsourcing customer is willing to grant financial rewards if the
provider performs better than promised. To establish a shared understanding
of achieved service performance during service delivery, outsourcing providers
are asked to grant their client constant monitoring access.

5 Considering Service Performance Uncertainties in
Service Offers

The outsourcing provider faces the challenge to design a service offer which al-
lows realizing an expected profit even if service performance is uncertain and
penalties and rewards have to be expected. The process of offer design requires
two decisions: first, providers need to determine which level of service perfor-
mance to bid. Second, they have to set a price for the delivery of the service at
the specified performance level. Both problems are closely interlinked and cannot
be addressed independently.

Decision theory allows translating these challenges into a formal model which
may then serve as a basis for structured analyses. In the following, we first
elaborate on the setup of such a decision model before we subsequently discuss
how to design optimal service offers.

5.1 The Decision Model of the Service Provider

The objective of decision theory is to support decision makers in identifying op-
timal decision alternatives to pursue. To compare different decision alternatives,
a decision problem can be transformed into a formal model of three components
(cf. [1]): a set of decision alternatives to follow, a set of states that may be
realized in the future® and a set of corresponding decision outcomes. Decision
outcomes are assigned to each combination of decision alternative and state and
are calculated on basis of a predefined result function. All three components
are used to compile an outcome matrix that describes a decision problem in a
systematic way.

As decisions have to be modeled with regard to the context they are made
in, we define decision alternatives, states and outcomes with reference to our
business setting. In the following, for reasons of simplicity, we describe service
performance through incidents of the class “outage incidents” only. Results ob-
tained may, however, be generalized to characterize settings in which service
performance is described through different indicators and combinations of sev-
eral indicators as well.

Decision Alternatives. Decision alternatives describe different strategies a de-
cision maker can pursue in a particular situation [1]. With regard to our setting,
decision alternatives correspond to the set of performance levels A a provider

6 States describe environmental factors that have an influence on the outcome of a
decision.
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stipulates in the design phase of a service. As service performance is to be de-
scribed through incident indicators, each decision alternative a; € A is defined
through a tuple of probability density function d,, x, and a corresponding refer-
ence value 7, 1, , whereas k, is a proxy for the service incident class considered.
Thus, we can write a; = (da; &, Tai k,)-

States. States describe environmental factors that have an influence on the
outcome of a decision [1]. In our setting, decision outcomes are influenced by
the performance level that is achieved in the delivery phase of a service. Similar
to decision alternatives, states s; = (dsj,kq,rsj’kq) with s; € S are described
through a probability density function ds; , and a corresponding reference value
Ts; kq- We assume the occurrence of states to be uncertain, i.e., the outsourcing
provider has no information about the probability of a specific performance level
to be realized in the delivery phase of the service.”

We assume that outsourcing providers evaluate performance data of past mon-
itoring periods to generate decision alternatives and states. This assumption im-
plies that the set of decision alternatives A and states S correspond to each other
as both are compiled out of the same historic performance data.

Decision Outcomes. Decision outcomes are defined as the (monetary) difference
between the business impact of stipulated service performance bi(a;) (i.e., the de-
cision alternative selected) and actually achieved service performance bi(s;) (i.e.,
the state realized). Mathematically, decision outcomes o(a;, s;) of an arbitrary de-
cision alternative a; € A, state s; € S and a result function g are calculated as

(ai,55) 2 0a,.5; = glai, s5) = bia;) — bi(s;) - (2)

Negative decision outcomes (04,;,s, < 0) result in penalty payments and imply
that a service provider performs worse than promised. If this is the case, business
impact of achieved service performance is higher than the one of stipulated
service performance. Due to the conditions stated in the request for proposal
(see Chapter 4), the service provider is obliged to reimburse its customer in the
amount of additional financial impact caused. Positive outcomes (0q4,,s; > 0), in
contrast, result in financial rewards and imply that a service provider performs
better than promised. In such cases the provider will be rewarded in the amount
of business impact prevented on the customer’s side. Outcomes of zero imply
that neither rewards nor penalty payments will be paid.

Finally, decision alternatives, states and outcomes are used to compile an
outcome matrix. We will illustrate the setup of such an outcome matrix based
on the following example.

Example
An outsourcing provider has received a request for proposal from his potential
customer that contains the following information: service performance is to be

" As outlined in Chapter 4 we consider the environment used to deliver a service (hard-
ware, software, etc.) to be constant. The performance of this delivery environment
is, however, assumed to be subject to fluctuations within reasonable limits.
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measured through incident indicators with regard to “outage incidents” only. The
penalty and reward function for outage incidents is defined as foutages(T) = T2
whereas the input parameter T corresponds to the duration of an outage measured
m minutes.

As introduced above, the service provider assesses available performance data
of four monitoring periods. A thorough analysis of the incident data collected
allows for the derivation of a reference value royiages (“total outage time”) and
a probability density function doytages(x) for each monitoring period. Probability
distributions are found to be representations of generalized beta density functions
doutages () = B(ey; B; ), which characterize the distribution of service incidents
outage durations for each monitoring period considered. Shapes of generalized
beta density functions are described by two input variables o and B and by the
function’s support [t,u] = [0,30], since the RfP restricts the mazimum duration
of a single outage to thirty minutes.

Figure 2 shows the resulting outcome matriz. Both, the set of decision alter-
natives and the set of states are derived on basis of past performance data and
correspond to each other. As the outsourcing provider has no additional infor-
mation about the probability of a specific state (s1 to s4) to be realized (because
the obtained data set is too small), the occurrence of future service performance
(states) is uncertain. For each combination of action a; and state s; the cor-
responding decision outcome 0q, s; is calculated according to (2). For example,
decision outcome 04, 5, = —1,360.71 may be obtained by subtracting the busi-
ness impact of state so (bi(sz2) = 3,075.00) from the business impact of decision
alternative a1 (bi(a1) = 1,714.29). Alternatives a; and states s; are described
through a tuple of generalized beta densitiy function B(«; B;x) and correspond-
ing reference value (total outage time [minutes]) each. Negative entries constitute
penalties, while positive ones are financial rewards.

States (uncertain

N N s S

1 2 3 4

(B(5;30;x);400) | (B(5:15;x);410) | (B(5;5;x);450) |(B(30;5;x);400)

|| (B(5:30,x):400) 0.00 -1,360.71 -5,035.71 -8,571.42

é ‘%az (B(5:15x):410)|  1,360.71 0.00 -3,675.00 -7,210.71

E §a3 (B(5;5;x);450) 5,035.71 3,675.00 0.00 -3,535.71
a,|(B(30;5:x);:400)| g8 57142 7,210.71 3,535.71 0.00

Fig. 2. Example of an outcome matrix stating potential penalty payments and rewards
for four decision alternatives in dependence of realized states
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5.2 Designing Service Offers through the Quantification of
Uncertainty Premiums

Now, we want to turn towards the question at what price a provider should offer
a service solution if he assures to deliver a specific service performance level.
This problem is analyzed under the assumption that the environment used to
deliver a service remains unchanged which implies that the delivery cost c is
constant (see Chapter 4). In this work we further assume that providers aim to
achieve a profit that satisfies their expectations when designing service offers.

Profits are implicitly represented in service prices. In its simplest form, a
service price for an arbitrary service offer a; € A is composed of a constant
profit m which is added to the constant cost ¢ (see Chapter 4) a provider incurs
for the delivery of this service:

Pa, =CH+m. (3)

What is not considered in (3) is the uncertainty of future service performance
which in turn results in an uncertainty of potential penalty payments or rewards.
Consequences with regard to the definition of service prices are twofold: under-
performance will entail penalty payments, which will cannibalize the provider’s
profit. Performing better than promised, in contrast, will increase the profit due
to financial rewards a provider will receive. Though the second effect seems quite
attractive, it may lower an outsourcing provider’s chance to win the customer’s
contract. This is especially the case if the considered market is a buyer’s market,
in which the price is the major source of differentiation. Thus, when expect-
ing rewards providers should consider giving customers a price discount to stay
competitive.

The severity and impact of performance uncertainty becomes evident if we
take a look at our example (see Figure 2): we recognize that decision outcomes
differ significantly. If an outsourcing provider stipulated alternative a; (“high”
performance) and state s4 (“low” performance) was realized, the provider would
be obliged to pay penalties in the amount of €| — 8,571.42| = 8,571.42. De-
pending on the variance of service performance and the customer’s penalty and
reward function, neglecting performance uncertainty may result in significant
financial losses for service providers.

To ensure that outsourcing providers are able to satisfy their profit expecta-
tions in case of performance uncertainty, they need to assess and consider the
risk of penalty payments and rewards when defining service prices. To do this,
it is essential to gain an idea of the amounts of penalty payments and rewards
which might occur. If both values were known, risk neutral providers would sim-
ply add expected penalty payments m,, to the service price and reduce it by
expected rewards pg,:

Pa; :c+m+(ﬂ-ai_pai)' (4)

Penalty payments m,, and rewards p,, vary for different alternatives a;, whereas
delivery cost ¢ and profit m are the same for all alternatives a; (see (4)). Con-
sequently, the price to be charged depends on the decision alternative selected
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as well. However, for settings under uncertainty, which we focus on in this work,
probabilities for the occurrence of states are unknown. Thus, providers cannot
simply determine expected values for penalties and rewards. Moreover, providers
with diverse attitudes towards risk may assess and consider the risk of penalty
payments and rewards differently.

Decision theory has developed means to deal with problems of uncertainty, for
instance, through the development of decision rules. Decision rules are applied
if a dominant decision alternative does not exist [1, p.110 ff]. In such settings,
decision rules assess and compare the set of decision alternatives (i.e., the rows
of an outcome matrix) by assigning a valuation vg; dec.rute t0 each alternative
a; € A (i.e., a real value). This value is obtained through a valuation function
Piec.ruie(a;). The latter aggregates the perceived utility® that a decision maker
associates with each decision outcome of an alternative to a real value [1, p.100
ff]. For instance, for a highly risk averse service provider the valuation of a
particular decision alternative may correspond to the value of the worst decision
outcome that might be achieved.

Decision rules, represented through valuation functions, implicitly character-
ize preference relations of decision makers. Thereby, it is possible to model the
behavior of decision makers with different attitudes towards risk [1, p.112 ff].

If the mapping between risk attitude and valuation function is known?, it is
possible to determine the valuation that a decision maker with a specific risk at-
titude associates with a decision alternative. For example, the valuation function

of a risk seeking provider is defined as @gec.ruic(ai) = max o, s; [1, p.113]. If this
j

valuation function is applied to decision alternative as of Figure 2 the obtained
valuation of the service provider equals va, dec.rule = MaxX 04, s; = 1,360.71.

We suggest using this kind of valuation functions as a proxy for the estimated
penalties and rewards, which may result from the stipulation of specific deci-
sion alternatives. That is, in dependence of a decision maker’s risk attitude we
calculate an uncertainty premium for each decision alternative:

(Wai,dec.rule - pai,dec.rule) = —Va;,dec.rule = *@dec‘rule(ai) . (5)

The valuation vg, dec.rute is negated for the following reasons: negative valua-
tions (vq; dec.rutle < 0) correspond to penalty payments that providers expect
to incur, while positive valuations (vg,, dec.ruie > 0) are associated with financial
rewards. Thus, if valuations are negative, providers should increase service prices
to ensure that profit is not cannibalized. Likewise, if valuations are positive, they
should grant price discounts, as these will increase chances of winning service
contracts.

8 We assume the associated utility for a decision outcome to equate to the (financial)
decision outcome as defined in the outcome matrix.

9 Decision theory allows identifying decision rules for decision makers with diverse risk
attitudes based on empirical analyses (see e.g. Hurwicz principle [1, p.113 ff]).
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6 Considering Uncertainty Premiums in Service Offers -
An Example

Given the risk attitude of outsourcing providers, decision rules allow the quan-
tification of uncertainty premiums that providers should incorporate into their
prices. In this section, we apply four different decision rules to illustrate the
applicability of our approach: Maximin (risk averse), Hurwicz (risk averse with
parameter value A = 0.210), Laplace (risk neutral), Hurwicz (risk seeking with
parameter value A = 0.8) and Maximax (risk seeking) [1, p.112 ff].

Table 1. Matrix stating obtained uncertainty premiums which result from the appli-
cation of different decision rules

Uncertainty premiums in dependence of applied decision rule
Maximin ~ Hurwicz(0.2) Laplace Hurwicz(0.8)  Maximax

—Va;,Mazimin ~Ua; Hurw.(0.2) ~UVa;,Laplace ~Va; Hurw.(0.8) ~Va;,Mazimaz

o § a1 8,571.42 6,857.14 3,741.96 1,714.28 0.00

% *5 a2 7,210.71 5,496.43 2,381.25 353.57 -1,360.71

g E a3z 3,535.71 1,821.43 -1,293.75 -3,321.43 -5,5035.71
< 44 0.00 -1,714.28 -4,829.46 -6,857.14 -8,571.42

Let us assume that an “optimistic” service provider aims to quantify uncer-
tainty premiums for the set of decision alternatives a; € A from our example.
Based on an experiment, the provider has determined that his preferences are
best represented by a Hurwicz decision rule with a parameter value of A = 0.8
(risk seeking). The valuation function of the Hurwicz decision rule is defined as:

Va;, Hurw.(\) = deurw.()\) (az) =X mjax (Oai,sj) + (1 - )\) : H’ljln (Oai,sj-) A€ [Oa 1] .

(6)
If the outcome matrix of our initial example (see Figure 2) characterizes the set
of decision alternatives that can be pursued, the outsourcing provider applies the
valuation function (6) to calculate uncertainty premiums for all decision alter-
natives a; € A. Taking alternative a; as an example, the uncertainty premium
is calculated as follows:

~Vay,Hurw.(0.8) = _@Hu'rw.(O‘S) (al)
= 0.8 - max (04, ,5;) + (1 = 0.8) - min (04, s,) (7)
J J

=—(0.8-0+0.2--8,571.42) = 1,714.28 .

19 The parameter value A € [0, 1] is a measure which indirectly characterizes a decision
maker’s attitude towards risk. In this paper we apply the Hurwicz decision rule with
parameter values A = 0.2 (risk averse) and A = 0.8 (risk seeking).
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If preferences of the outsourcing provider were represented by different de-
cision rules, he would calculate uncertainty premiums according to the same
underlying rationale. Table 1 provides an overview of the uncertainty premiums
that a provider would incorporate into his service price in dependence of the de-
cision rule applied. Positive entries signify that the provider will add a premium
to his price, while negative entries constitute price discounts.

Figure 3 shows the calculated uncertainty premiums which result from the
application of the considered decision rules. The horizontal axis of the figure lists
the different decision alternatives whereas the vertical axis marks the amount of
uncertainty premiums in dependence of the applied decision rule.

Uncertainty premiums in dependence of applied decision rule
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Fig. 3. Calculated uncertainty premiums in dependence of applied decision rules

We recognize that risk seeking providers will grant higher absolute price reduc-
tions than those who are risk averse. This effect becomes evident, for instance,
through a comparison of the calculated uncertainty premiums of the Maximax-
(risk seeking; green graph) and the Maximin-rule (risk averse; red graph). We
recognize that the green graph always runs below the red one. The blue graph
characterizes uncertainty premiums which are obtained through the Laplace-
rule. As the latter is applied by risk neutral decision makers, the blue graph
separates risk averse from risk seeking outsourcing providers. If a graph falls
below the blue one outsourcing providers are considered to be risk seeking and
vice versa. In general, risk seeking outsourcing providers will have better chances
of winning service contracts, as they define lower uncertainty premiums and are
thus able to offer lower prices. We recognize, for instance, that the curves of
service offers of risk seeking providers which follow the Hurwicz(0.8) principle
(purple graph) or the Maximax-rule (green graph) are much lower than those
of a risk neutral (Laplace) or risk averse outsourcing providers (Hurwicz(0.2) or
Maximin-rule). This is obvious from an economic point of view: the uncertainty
premium that a risk averse provider demands has to be borne by the customer
via the terms and conditions of the contract. In other words: the distribution
of risk between the parties engaging in the outsourcing contract is a source of
economic advantage in itself as, for instance, laid out in [18]. In this example, a
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risk neutral customer and a risk seeking provider can benefit from the provider
being able to bear the risk “cheaper”, while a risk averse provider would charge
more than the customer itself making an outsourcing contract less likely.

7 Conclusion and Outlook

Concluding, in this work we have analyzed an outsourcing provider’s challenge to
design optimal service offers in a setting in which (1) future service performance
is uncertain and (2) the provider is penalized or rewarded for deviating negatively
or positively from performance guarantees. In particular, we have addressed the
question how outsourcing providers with different risk attitudes should mitigate
the risks of cannibalizing their profits or losing service contracts by incorporating
uncertainty premiums into service prices. The problem has been studied in the
light of incident related penalty and reward functions. Though this work focuses
on IT outsourcing, our findings may be generalized in many cases to address
similar challenges in other application domains as well.

The contribution of this work is twofold: first, we apply concepts from de-
cision theory to map the provider’s offer design problem to a formal model of
decision alternatives, states and outcomes. Second, based on this model, we sug-
gest using valuation functions of decision rules to quantify uncertainty premiums
that outsourcing providers should incorporate into their service prices. We find
that providers with different risk attitudes will define uncertainty premiums of
varying amounts. Risk seeking providers will grant higher absolute price reduc-
tions than risk neutral or risk averse providers. The latter will hence have lower
chances of winning service contracts as prices of their service offers will be higher.

Having summarized the benefits of our approach we want to point to its
limitations as well. First, we have simulated decision alternatives by means of
randomized generalized beta density functions. In future works we will apply
real world data of service delivery environments to set up our decision model.
A second limitation is the limited number of decision rules applied. Further
research is needed, to characterize the behavior of providers the risk-attitude of
which can not be modeled through the introduced decision rules.

With regard to future research we plan to address the following issues: in co-
operation with a large IT service provider, we will elaborate on how to influence
the incident behavior of service delivery environments. Thus, we aim to support
the realization of specific service incident distributions. First promising results
with regard to the classification of server incident behavior, have, for instance,
been presented by Bogojeska et al. [3]. Second, we have assumed the internal
costs of operating service delivery environments to be known and stable. Future
research is needed to enable service providers to quantify these costs. Third,
we will complement the approach presented, and study the provider’s problem
of designing service offers in settings under risk. We plan to consider varying
operating cost in that approach as well.

We are convinced that our approach towards the consideration of performance
risks in service offers can serve as a basis for future research on the design of
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optimal service offers. In practice, outsourcing providers will benefit from the
recommendations on how to determine uncertainty premiums, which account
for the uncertainty of future service performance.
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Abstract. The paper aims to analyze the new trends in the public
administration’s way of doing government business. Specifically, it takes stock
of the various actions developed to modernize the administrative and
management structures of public companies (PA) and their outcomes. The
modernization effort is the result of two macro actions: public administration
reforms and the successive pervasion of Information and Communication
Technologies (ICTs). The e-Government process is driven by ICTs and the
search for a new way to govern. Given that many aspects of the reforms
highlight the PA’s multifaceted nature, the outcome of the phenomenon also
needs to be defined and studied by taking into account how it straddles the
technological, organizational, managerial, informatics, relational and cultural
dimensions. The paper analyzes a case study of e-Government implementation
in a mid-sized municipality in Northern Italy; the aim is to understand how
Italy’s new reforms and the advent of ICTs have shaped the City of Alfa’s route
to change.

Keywords: e-Goverment, case study, new public management.

1 Introduction

From the mid-1980s to the 1990s, the public administration systems of the developed
countries were all objects of modernization reforms. Nevertheless, the process of
change has taken place at different times and using different implementation methods,
depending on the area or country involved. The word ‘change’ or ‘process of change’
signifies the process that involves an economic unit at a certain moment in time and in
a certain economic, social and competitive context, and is the result of the joint
decisions and actions implemented by said unit to address an ‘“undetermined
situation” [1]. In the past, the expression ‘change’ was flanked by an array of
heterogeneous phenomena that could not, apparently, be attributed to the same object
of analysis: the public company. In fact, in some cases this has affected the
organizational dimension of the entire PA system or its individual units, while in
others it has referred to new management logics and/or tools of the sector in question
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or has analyzed the process of change of the State legal system or the information
system. In yet other cases, it has targeted also the innovation processes. The apparent
diversity of the phenomenon object of study is debunked when one approaches the
public sector as a complex organization with a three-tiered matrix [1].

The public enterprise theory has addressed the public organization mainly through
three lenses that have pushed it in three different directions. The direction of
managerial change, related to the corporatization processes, has progressively led the
public company to adopt new principles and tools in the organizational, managerial
and information technology processes of change. The direction of political change has
reshaped the role of the public subject in the eyes of the external stakeholder. Then
the direction of legal change through reform has led the public systems to
acknowledge the transformation that is reshaping the socio-economic scenario,
fuelling processes of innovation and simplification aimed at favoring adaptation [2].

The aim of the paper is to analyze the impact of Information and Communication
Technologies (ICTs) on the public administration process of change.

As part of the entire “automation of the public administration” [3], the new
information technologies have the capacity to transform data into ‘knowledge’, i.e.,
into information that can be of use in the decisional processes. The development of
targeted information systems for management and decisional support systems has
paved the way from a closed to an open public administration model [3]. That marks
another milestone in the focus of the public action, which has moved from a model
centered on documents and compliance to a model that centers on the results, on the
identification and interpretation of needs, and on giving satisfying responses to its
stakeholders [4]. Effective change is not driven by the reform process alone nor is it
spurred by the mere implementation of information technologies; likewise, the
modernization of the PA cannot be achieved purely by deploying ICTs [5, 6]. Hence,
the process of change is the result of two combined macro actions [1]: the process of
restructuring and rationalization through normative action and the process of
computerization. In fact, reform becomes change only when the people employed at
the diverse levels of the organizational structure contribute to transforming the
opportunities offered by the legislative framework into vehicles of innovation. The
outcome of these two forces is e-Government [7, 8].

2 e-Government and ‘“Good Government”
e-Government can be defined as the: “...use of technology, particularly web-based
Internet applications, to enhance the access to and delivery of government
information and service to citizens, business partners, employees, other agencies, and
government entities” or “...the continuous optimisation of service delivery,
constituency participation, and governance by transforming internal and external
relationships through technology, the Internet, and new media” [9, pp. 1011]. In other
words, the term e-Government translates into the provision of information and
services via the Internet or any other digital tool. However, many authors were quick
to agree that it was highly reductive to consider the use of the internet and ICTs
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generally as solely a “means to an end” and thus concluded that “the use of ICTs, and
particularly the Internet, [is] a tool to achieve better government” [10; pp. 3].
Therefore, the consensus of both the academics and the institutions today is that e-
Government is a tool that can bring the PA and the citizens closer through the
building of a new relational model based on a more open administrative system, the
engagement of the citizens in public affairs, and an increase in the level of
accessibility to the public services, interaction and accountability.

According to that concept, ICT acquits the important task of restoring the trust of the
citizens in the public action, “enhancing transparency, cost efficiency, effectiveness, and
political participation” [10; pp. 4]. According to Mutz and Flemming, the degree of
psychological and informative proximity between government and citizens reflects the
degree of public trust in the institutions because “the perceived distance about the
information gap between the public and government appears to be one of the major
elements that have led to the decline of public trust in government” [11; pp. 80]. Indeed,
the internet has turned the traditional hierarchical, linear and mono-directional structure
of the PA into a “non-hierarchical, nonlinear, two-way, available 24 hours a day, seven
days a week” system [12; pp. 16]. The origin of this global trend, which calls for not
only new methods of providing services, but also giving the citizen the option of
accessing the system when it is more convenient, reflects the offer of interactive
initiatives pioneered by the private sector [13].

In this context, the ICTs are both a tool with which to build the infrastructure to
enable the cast of actors to connect and communicate with each other and the means
to enable the different public administrations to jointly agree the realization of public
services. Hence, the outcome is a more horizontal, customer-oriented public
administration system, called a ‘network’ or ‘network organization’ [3]. The ensuing
increase in the number of actors on the stage multiplies the complexity of the services
on at least two counts [14]: it makes it harder to access the information and has a
negative impact on the quality of the service provided, given that the information
exchange between the diverse public units is based on heterogeneous platforms.

Therefore, ICTs work in two ways: i) they provide the infrastructure needed to
circulate the diverse information flows; and ii) generate improvements in both the
delivery and the efficacy and efficiency of the services, thus enhancing the public
services offer.

3 e-Governance Models

While the literature proposes a range of e-Governance models, defining the diverse
evolutionary stages does not necessarily imply a transition in each, nor does it impose
a strict chronological observation. An analysis of the models shows the most complete
is that of West [12], which is split into four main development phases.

The first is called the ‘Billdoard stage’. This is a phase in which the governments
are still fairly inexperienced in the use of the technologies, in particular, the internet,
leading them to minimize risk by supporting solely small projects [7]. The Billdoard
stage consists of implementing static mechanisms to enable the user to visualize the
information content of the websites and responds to the growing pressure of civil
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society. It offers basic functionalities and minimal two-way interaction, giving the
users access but not the ability to manipulate the information [12].

The second is the ‘partial-service-delivery stage’, in which, in tandem with the
evolution of the websites, both the employees and the citizens add value to the
internet as an additional channel for providing services [7]. The users can use some of
the online services and also start to manipulate the database information. The websites
let them to gather the information they need without having to rely on solely the
information that the employees “intend” and “want” to give them. Nevertheless, the
volume of services and information is sporadic and restricted to certain areas only,
while the level of privacy and security are fairly low and access itself is far from
universal [12].

The third is the ‘portal stage’, with fully executable and integrated service delivery.
The focus in this phase is on the transformation of the services rather than on the
automation and digitization of existing processes. Indeed, it is not enough to provide
services online that were previously provided in other ways, a permanent change in
processes is required to achieve e-Government. In other words, e-Government
initiatives need to be accompanied by a contextual redesign of the service itself.
Ultimately, “the full benefit of e-government will be realized only when
organizational changes accompany technological changes” [7; pp. 130]. A peculiarity
of this phase is the setting up of portals [15], the function of which is to render the
online services fully operational and integrated. The portal stage gives the citizens
indisputable benefits because a virtual area that integrates the different administration
systems translates into easier and more efficacious access to the information [12].
Further, the growing attention to privacy and security is another stride forward in the
development of e-Government, leading the websites themselves to publish the relative
policies adopted [12].

The fourth, the ‘interactive democracy with public outreach and accountability
enhancing features stage’ is unquestionably the most important. Only once this level
has been reached are all the organizational boundaries surpassed. This is done
through: the vertical integration of the diverse organizational levels of the
administration system; the horizontal integration that determines the connection
between this latter and the external environment; and, the building of connective
infrastructure (interoperability issues) [15]. The fourth stage sees the websites
transcend the simple delivery of services by giving the user the opportunity to
customize the service itself and to push technology. This stage casts the citizen in a
new role, elevating them from being a mere consumer of the public service to a
proactive player in the provision of the service [12, 16].

In the wider scope of the public administration’s mission, the above model enables
the creation of public value. The expression ‘public value’ generally refers to the
value created by governments through the delivery of services, legislation/regulation,
and other actions. On the other hand, the concept investigated in this paper leads us to
give the term ‘public value’ a wider meaning to that usually attributed by New Public
Management (NPM), extending it to encompass the results, their publication, trust
and legitimization [17]. Hence, by recognizing the creation of value as the ultimate
goal of the public action and by adopting the broadest meaning of the concept of
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public value as our analysis perspective, we can argue that “the use of ICTs to
improve government and governance, as implied by e-Government, can be considered
as a means to increase the public value produced by Public Administration” [18; pp.
67]. It therefore follows that the various actions undertaken by the PA in
implementing the e-Government process can be evaluated based on how those actions
increase the potential of the administrative system to generate public value.

Similarly, when the interaction between the citizen and the PA involves the former
as both the user and the operator, it is possible to measure public value by adopting
both an external (citizen-user) and an internal (citizen-operator) perspective [18].
Generating value through services depends on the quality of their delivery, which, in
turn, depends on: the availability of the service; the level of satisfaction; its
importance; integrity; and, ultimately, its cost [17]. The first outcomes of e-
Government were obtained in the area of environmental policies, which, adopting the
broadest definition of the term, includes the concept of the constituent environment,
i.e., the local and global system of the public administration [17]. Thus it is clear that
evaluating the outcomes of the diverse policies to support the creation of municipal
aggregations needs to take account also of their capacity to increase [18] the level of
integration of the policies in homogeneous local areas, the organizational and
operational simplification of the diverse units that make up the network, and the
capacity to maintain cooperative relations with the other actors.

4 Methodology

To confirm our research questions and to test the theoretical framework of reference,
the paper uses the qualitative methodology and a field case study to analyze the data
[19-21], which enables the phenomenon to be analyzed in its natural state [22].
According to Darke et al. [23; pp. 274] “...case study in research is useful in newer
less well-developed research areas particularly where examination of the context and
the dynamics of a situation are important”.

In this specific case, the authors analyzed a mid-sized municipality in the North of
Italy during the analysis and process reengineering of its new trade and business
authorization/licensing  service (‘new business authorization’) or “SCIA”
(Segnalazione Certificata d'Inizio Attivita).

The City of Alfa was chosen for two reasons. First, the municipality surveyed is a
particularly relevant case of the analysis and reengineering of the new business
authorization process through the introduction of e-Governance ICT tools [23].
Second, direct access to the data was obtained [24].

The case study was conducted according to the guidelines of Yin [22], hence,
information was collected through semi-structured interviews, direct observation and
documentation analysis, while the test sources consisted of interviews and internal
documentation.

Privileged access to the information facilitated the gathering of data from several
sources, thus increasing the quality of the information obtained [25].
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The case analysis involved 12 semi-structured interviews of approximately 40
minutes each in the Alfa municipality with both researchers in attendance and used
the protocol presented by Arksey and Knight [26; pp.74-75]. The interviews were
conducted with one senior manager, one manager, four office staff, and an intern.

The information and the results were confirmed by transcribing the interviews and
the interim results of the “data collection” phase and presenting these to the four main
organizational actors of the Alfa study. In addition, the data analysis was performed
using CAQDAS [Computer Assisted Qualitative Data Analysis Software],
specifically Atlas.ti. This latter was deployed for the hermeneutic analysis of the
documents and the transcription of the interviews [27], especially for the open coding,
axial coding [28; pp. 61-69] and memoing [29; pp. 83-84] operations. Data collection
started in April 2012 and ended roughly eight months later. The existing data was
analyzed and integrated starting late December 2012.

5 Case Study: The City of Alfa

5.1 Scenario

The case study was conducted at the City of Alfa, a Northern Italian municipality,
with the aim of analyzing the state-of-the-art of e-Government implementation in the
administrative system, in particular, in the ‘Settore Politiche dello Sviluppo -
Commercio Fisso’ (Development Policies Department — Office of Fixed Trade) in the
wake of the recent legislative and regulatory measures and the modification of the
new business authorization process.

Alfa is an important industrial and economic center, the beating heart of a province
of small and medium enterprises. Data from ISTAT (Italian National Institute of
Statistics) and Confindustria (the national business owner’s association) highlight the
province’s leadership status, the sign of a dynamic production and commercial
landscape, strong in numbers, with an eye to quality, and a player not only in the
domestic, but also the world markets with a high level of exports.

In particular, this study will analyze the Development Policies Department (DPD)
and, specifically, the Office of Fixed Trade (OFT). The Department is staffed by 12
people: a senior manager, two organizational staff, and nine employees, three of
which part-time. The DPD is responsible for the planning, direction and control of
commercial activities, while the number of administrative inspectors assigned to each
OFT is confidential: the inspections are prerequisite to the issuing of licenses and
control authorizations on the coordination SCIAs and the trading hours of the
commercial activities and the serving of food and beverages. To recap, the DPD
manages and regulates all the local area’s shops and trading premises (e.g., store
opening times, identification of spaces and the issuing of authorizations to trade, and
the processing of applications to open new businesses, etc.).

Alfa is an interesting case study because this municipality has analyzed and
introduced an e-Government system to the DPD-OFT processes. The distinctive
aspect is that the DPD-OFT is going through a transitional phase, i.e., it is currently
running two administrative systems in parallel; the former is being phased out (20%
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operational at the time of our analysis), while the new e-Government process was
80% on stream with full implementation and operational launch slated for end-
September 2013.

5.2  The “Pre” e-Government Situation

Prior to the implementation of e-Government, the Alfa new business application
process, or SCIA, involved the external user (usually the shop owner and/or their
business advisor) and the municipality’s internal staff, split between the employees
that managed the front office, i.e., the ‘One-stop Trading Activities Desk’ — in Italian,
“SUAP” (Sportello Unico delle Attivita Produttive — and the back office, i.e., the
administrative inspectors of the OFT. The process analysis (“AS-IS” analysis) called
for first interviewing the municipal staff directly involved and then studying the
legislative/regulatory framework and the online application forms plus all the relative
attachments currently used for opening a new business. The business advisor
mandated to deal with the online SCIA application started by downloading and
compiling the requisite form from the City of Alfa website; the client (the
store/business owner) then went to the advisor’s office to sign the form. After
attaching the required documentation to the SCIA, the whole package was then
converted into PDF format and the digital signature affixed in those cases where the
client was without, attaching the relative power of attorney for the digital signature
and/or online submission. The completed SCIA was then transmitted to SUAP using
certified e-mail. When the system received the SCIA, it should have automatically
checked the application form and its attachments to ensure these were prepared
correctly. In practice, however, on receipt of the documentation, the information
system merely generated a return receipt for the external user giving the user
permission to immediately open the business activity object of the SCIA. Then the
SUAP clerk registered the notified receipt and transmitted it electronically to the DPD
Secretarial Office.

After verifying the digital signature and the object of the new business activity, the
documentation was then printed out and filed in a paper folder. The next step was the
inspection phase, which called for verifying the SCIA and its attachments for official
compliance and correctness. After which, the whole bundle was archived manually
due to the lack of an electronic archive in which to keep a record of the information.

Of the nine critical aspects of this process, the primary issues reported were:

e  Problems with the incoming new business applications: instead of submitting
the application forms provided on the City of Alfa website, the external user
often transmits the application forms of the regional government or even the
wrong SCIA form; (e.g., instead of submitting a SCIA for opening a store or
business in a residential area, the user submitted a food & beverages licensing
application);

e  SUAP does not fully perform its assigned tasks. In fact, the system verifies the
formal completion of the SCIA application and its attachments on receipt but,
despite the fact that the software has the capability to check whether the digital
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signature has been affixed, the front-office staff do not reject the applications
from which it is missing. Hence, despite not being valid right from the outset
of the process, the application continues its journey and eventually reaches the
Office of Fixed Trade, which then finds itself having to reject it for reasons of
inadmissibility;

e Sorting errors: each application is subject to two sorting processes, the first at
SUAP and the second at the Secretarial Office. Aside from every plausible
human error, a genuine problem of redundant information exists that makes it
difficult to track down the file;

e Slow pace of document dematerialization: on receipt of the application, all the
relative documentation is saved in an electronic folder and most of it printed
out without first verifying whether it is even in a condition to continue down
the administrative line;

e Delayed inspections: it takes at least 15-20 days from the date the application
is registered before the inspection process gets underway and, in the event of a
negative outcome requiring a conformation request, this same is preceded by
telephone reminders (most times) that are hard to prove should a dispute with
the external user arise;

e No schedule of completion dates for the in-house activities, which leads to
application processing delays;

e Inefficient information system: hard to locate the information, duplications,
information lost/misplaced, etc.

5.3 Launch of the New e-Government System

In response to the above criticalities and the need to re-establish the functions for
which the SUAP itself had been created, the City of Alfa launched a major process
reengineering project. The project was part of the broader strategy to advance the e-
government process from a phase that we can call enhanced [15; pp. 215], i.e., the
“AS-IS” process just analyzed, to an interactive phase [15; pp. 215] that would both
enable the PA and the citizens to enjoy a two-way rapport and introduce the
interactive portals needed to support it.

The new project was proposed by the City of Alfa’s Economic Development
councilor and Residential Construction councilor. The idea is to combine the
management of both the functions carried out by the One-stop Trading Activities
Desk (SUAP), i.e., the front office and the back office, assigning the task jointly to
two national leaders, respectively: Infocamere, through the national “impresa in un
giorno” (“business in a day”) portal, and the Maggioli Group, through the J-IRIDE
software.

Alfa’s local government redesigned the process to achieve the following
objectives:

e Procedures standardized with those of the regional government to ensure the
interoperability of the diverse systems used by the process;

e A single operations management to ensure the transparency and uniformity
of the processes;
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e The progressive dematerialization of the paperwork in order to save costs;

e Reduction in the time required for the business application process to make
its journey and ensure the completion of the application process in the
shortest time possible;

e Cost-savings for both private businesses and citizens.

Without eclipsing the functions attributed to SUAP, the Italian Chamber of
Commerce offers the municipality a shared organizational solution in the form of a
web platform called ‘SUAP camerale’. This tool enables the external user to
communicate with the municipal SUAP via the portal and, starting with the City of
Alfa website, use a single, standardized method to submit new business requests.
Hence, the portal performs a linking function between the infrastructure and the
networks already in operation for the exchange of information and online interaction
between the administrations and agencies that play a role in both the new business
processes (products and services) and the localization, development, transformation,
restructuring or conversion, expansion or transfer of business premises, and the
ceasing or resumption of trading of the business activities in question. The portal is a
tool that can enable the concrete realization of the goal to transform the traditional
hierarchical and centralist structure of the PA into a network organization. It ensures
the municipal area a single point of access to all the procedures and processes,
coordinating and managing all the relations with the internal offices and the agencies
involved in the various phases of issuing the authorization or other measure. Further,
it enables the integrated management of the information that, in turn, translates into
the rationalization of a shared information asset that enables the Alfa municipality to
save operating costs. The portal’s front-office service provides accurate information
on the legislative/regulatory requirements of the administrative procedures, third-
party procedures, the application forms and the relative contacts.

The new SCIA process now crosses the administrative system’s borders to directly
involve the diverse actors that make up the environment system. Unlike the AS-IS
process, the stakeholders of the process are both the external user and the internal
staff, split between those responsible for the front office (SUAP camerale) and the
back-office administrative inspectors (Ufficio Commercio Fisso) and any other
external agency involved (e.g., ASL (national health service) and INPS (social
security department), etc.). The external user launches the process by accessing the
portal and, once authenticated, keys in three identifying coordinates to proceed to the
compilation of the application:

e region: the area in which the trader plans to operate

e company business sector

e operations requested: what the applicant wants to do and the type of
operation.

The user then compiles the application form in dynamic mode. The portal
automatically generates a form split into several sections depending on the choices
made; the sections are translated into declarations and attachments that the user is
required to compile. After completing the forms, the request is digitally signed and
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forwarded to the SUAP camerale. When the form is submitted by a delegated
representative, this latter must attach the digitally signed special power of attorney
(POA) supplied by the system and the identification documents of both signatories.
The SUAP camerale bundles a PEC mail that contains the descriptive xml
attachments and transmits it to the agencies and organizations in question, including,
obviously, the Chamber of Commerce and the City of Alfa, which receive it via the J-
IRIDE SUAP information system. The system then recognizes the presence of the
xml application descriptor and automatically deduces the information needed to
automate the registration of the application and launch the back-office procedure. In
parallel to the transmission phase, SUAP camerale generates an electronic folder in
which to gather the opinions and/or authorizations of all the diverse administrations
involved. Unlike the previous software used to manage the procedures, the J-IRIDE
system offers the administrative inspectors a timetable of due dates that enables them
to program the workflow accordingly. The SCIAs are then dealt with in chronological
order of receipt or, in the case of supplementary documentation, based on the need to
complete procedures falling due. The platform also enables the dynamic modeling
and management of the administrative procedures, ensuring security, authenticity,
archiving, compliance with the record-keeping rules and information confidentiality
pursuant to the relative law. Finally, it enables the control of all the creation,
acquisition, management, distribution, sharing, exchange and archiving cycles relative
to the structured information, and of the documents and the correlations inherent in
the processes used by the municipality to expedite its activities.

6 Discussion

Automation or computerization can be implemented at different levels, from paper
documents and the introduction of the electronic protocol through to the switchover
from paper to electronic documents. The case study of the municipal Department
(DPD) presented in the paper is an example of slow yet progressive dematerialization.
Even though a good part of the incoming documentation is digital, to facilitate its
citizens Alfa still allows a small percentage of applications to be submitted manually.
Despite the fact that the incoming documentation is sent electronically, or is
converted post-registration for the reasons illustrated earlier, most of the documents
are printed out and a paper record of the application kept after the competent
Secretarial Office has done the sorting. This has a negative impact on the
municipality’s objective of boosting productivity and saving the cost of keeping
material records.

The most serious inefficiencies attributable to SUAP are the absence of an
effective official check of the applications and the inefficacious connection between
the diverse offices and third-parties involved in the process. In terms of the former,
the AS-IS process underscores how 20% of SCIA applications, despite their initial
inadmissibility (digital signature missing), are still forwarded to the OFT for rejection.
Further, about 40% of the applications bypass the official controls of the One-Stop
Desk because the user fails to enclose the required attachments and technical
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information. These problems will be eliminated once the new process is fully on
stream (end-September 2013). Indeed, the portal’s dynamic compilation system will
generate the appropriate application form complete with all the relative sections by
asking the user to enter the three identification coordinates. The user then compiles
the application form and attaches all the required information and presses ‘send’ to
submit the documentation to SUAP. However, prior to sending, the system will check
the form has been completed correctly and, if not, will block its transmission,
prompting the user to make the relative corrections, give mandatory information that
has been omitted or enclose any missing attachments. The same goes for the digital
signature; the portal’s system will block the external user from submitting the
application if the digital signature and/or the relative POA is missing. The AS-IS
process has underscored the inability of SUAP to integrate and share the management
of the information received. On the other hand, the SUAP camerale is able to identify
all the actors involved in the process and, once it has received the application, will be
able to add new recipients where required. The new process has several benefits:

e Integrated management of service production/delivery and the creation of a
shared file into which all the opinions and authorizations of the agencies and
departments concerned will flow, thus, even though several different
stakeholders are involved, the user will have the perception of a single
service;

e The sharing of information between the network actors will enable both the
user and the City of Alfa to reduce costs. Indeed, the municipality will be able
to eliminate both duplications and redundant transactions, while the citizen
will no longer be forced to learn the internal workings of the PA to obtain the
service they need, nor will they have to furnish information that the
administrative system can retrieve autonomously; moreover, the citizen will
need to transmit any changes to information already submitted one time only,
given that the network will be tasked to circulate the information thus
received.

The SUAP inefficiencies can be attributed to both the lack of a technological
infrastructure capable of providing a real connection between the different application
process nodes, and the failure to give staff the relevant training. To ensure the process
is implemented smoothly, the Alfa municipality can adopt an effective human
resources program to remedy the personnel issue by upgrading their skills,
redesigning their roles and responsibilities according to the new needs as these arise,
and, last but not least, raising the level of motivation. From the back-office
perspective, the new system has accelerated the registration and accreditation process;
reduced the diverse inefficiencies, now reported in real time; increased the sense of
responsibility of the persons involved in the application process; reduced process
management and maintenance costs; and boosted system efficiency and efficacy.



Developing Municipal e-Government in Italy: The City of Alfa Case 135

7 Conclusions

Despite Italy’s position of laggard in the e-Government global scenario, the UN
Public Administration Programme ranks it Number 32 in the world classification of e-
government implementation. In Europe, however, the situation is not so satisfactory,
with Italy still placing 32nd but in a classification made up of solely 43 countries.

The case study has sought to illustrate the state of implementation of digital
government and the major drivers of its innovation at the City of Alfa, an Italian
municipality. The analysis of the AS-IS process has demonstrated how the e-
Government process of Alfa is still in a primitive state, not only is its website content
still visualized in static mode, but also the online services are still few in number. The
SCIA application process object of our study has underscored how the use of ICTs is
merely functional to the delivery of information and services. In particular, the online
interaction between citizen and administration is limited to the option given to the
former to fill in the forms published on the website and to receive confirmation
of receipt or other indications (“pre e-Government scenario”). The analysis of
the consolidated process (“post e-Government scenario”) highlights how, from the
organizational viewpoint, the e-Government evolution has prompted the
reconfiguration of part of the organization’s internal structures and, at the same time,
shaped a new form of interaction between the municipality and the external
environment. Nevertheless, from the managerial perspective, the integration of the
processes to produce and deliver the services is neither complete nor efficacious. In
fact, despite the significant changes to the organizational structure of the SUAP front
office, full integration between the different organizations involved in the
authorization process has not been achieved. The ineffectiveness of the
reconfiguration is reflected also in the back office, where inefficiencies continue to
persist at the level of both the connection and the interaction between the
municipality’s internal departments. Neither has the e-Government process generated
the desired benefits from the information/IT standpoint. In fact, we cannot call it an
integrated model of information management, either in-house or between the
municipality and the other public network actors. Probably, it is not even correct to
use the expression ‘public network’ to describe the organizational structure currently
in place.

These considerations can be applied to a certain extent also when looking at the
phenomenon through the relational lens. What is happening in the Alfa municipality
is a progressive transition from a relational, face-to-face model to a Government to
Government (G2G), Government to Citizen (G2C) and Government to Business
(G2B) model. Then, if we examine the cultural angle, it is clear that it is a requisite
condition for the success of the entire e-Government process. The under-use of some
of the new ICT tools in routine internal operations is a clear sign that the
implementation phase antecedent to that of the current system failed to give the staff
involved in the process adequate training. Our approach to our research questions
relies on a field case study analysis (City of Alfa) during the analysis and process
reengineering of its new trade and business authorization/licensing service.



136 A. Zardini et al.

It is quite evident that this study needs further and deeper investigations in order to
give a more incisive contribute in the understanding of the impact of ICT and new
reforms on the organization context in the public companies. In the next studies, in
order to reduce the limitation of relying on subjective performance data, we will
create a questionnaire to distribute to the other Italian medium cities that develop/use
e-Government processes/platforms.
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