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Value-oriented Information Systems Design:
The Concept of Potentials Modeling and its
Application to Service-oriented Architectures

The value proposition of information technology (IT) is subject to a number of situational
context factors and cannot be easily assessed. The concept of potentials modeling proposed
in this paper seeks to extend existing methods of information modeling and to provide a
means for evaluating information systems design alternatives in a specific organizational
context. The approach is substantiated by the example of service-oriented architectures (SOA).
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1 Introduction

Today, it is probably common sense that
information technology (IT) does not
create value per se. Instead, an alignment
of technical possibilities and economic
interests, commonly discussed under the
term “IT business alignment” (Henderson
and Venkatraman 1993), is crucial. The
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discussion particularly focuses on the
question of how the most efficient applica-
tion of IT can be accomplished with regard
to organizational requirements. It was
particularly stimulated by the so-called
“productivity paradox” (Brynjolfsson
1993) and subsequent studies on the value
contribution of IT (Carr 2004). Today,
however, the question is less whether IT
contributes to corporate value creation,
but rather how the IT value added can be
realized (vom Brocke and Buddendick
2008, p.1). Nonetheless, preliminary
work in the field does not provide entirely
satisfying answers. This perception has
also been acknowledged in recent studies
showing that IT executives have a high
demand for solutions for an IT business
alignment (Luftman 2005; Luftman et al.
2006).

Consequently, there is a great need for
methods enabling an analysis of the eco-
nomic value of information systems design.
The primary objective lies in justifying IT
investments in a specific organizational
context. Such a value assessment is of major
importance nowadays, since the potential
number of technology-induced design
alternatives has significantly increased.
Service-oriented architectures (SOA) pro-
vide a topical example for this perception
(vom Brocke 2008). While system ven-
dors propagate a new paradigm, particu-
larly characterized by a huge number of
alignment options between business and
IT, there is still uncertainty whether — and
to what extent — the adoption of SOA will
prove beneficial in a specific organization.
Given the possibility of selecting alterna-
tive services, SOA allows for a multitude
of design options whose economic conse-
quences can hardly be estimated in ratio-
nal terms without methodical support.
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This paper proposes an approach for
assessing the economic value of informa-
tion system design decisions by extending
existing methods of information model-
ing (Frank 1999; Frank 2000, p. 339; Frank
2006, p. 1; Wand and Weber 2002). There-
fore, the concept of “potentials modeling”
is introduced, allowing for both a fac-
tual and a value-oriented specification of
design alternatives. That being said, we
set out to explore to what extent the eco-
nomic potentials associated with infor-
mation systems design can be considered
in the modeling process. We particularly
consider the perspective of an organiza-
tion aimed at designing information sys-
tems of highest possible value. However,
the results should also be relevant for sys-
tem vendors and intermediaries.

The work described in this paper was
carried out following a constructiv-
ist approach (Becker and Niehaves 2007,
p- 202; Kasanen etal. 1993) and is based on
a design-science oriented research process
(March and Smith 1995). The structure of
the paper can be summarized as follows:
First, we clarify the scope of analysis and
the underlying terminology (section 2.1).
Next, we present selected results gained
from a literature review in order to outline
the relevance of our approach in the con-
text of SOA (section 2.2). Subsequently, we
introduce the concept of potentials model-
ing by proposing fundamental methodical
components that are specified by means of
reference meta-models (vom Brocke 2003,
p- 85) (section 3). Using event-driven pro-
cess chains (EPC) (Keller et al. 1992), an
application example serves as an illus-
tration of concept (section 4). The paper
finally concludes with a discussion of
the results (section 5) and an outlook on
future research (section 6).
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p. 26)

2 Research overview
2.1 Scope of analysis and terminology

The value-oriented analysis of information
systems design generally bears a challenge
for all application domains. Nonetheless,
there are definitely domain-specific
requirements that have to be considered;
this paper focuses on the concept of SOA.
This is due to two reasons. Firstly, we
address a topical and still emerging field
in both information systems research and
practice. Secondly, we assume structural
analogies with regard to the initially and
generally motivated problem and thus
consider the results to be well suited for
generalization.

Serving as a foundation for our
approach, the terminology used in this
paper is clarified first (Fig. 1).

Here, an information system is under-
stood as a goal-oriented, socio-techni-
cal system serving the processing or the
exchange of information (Davis and Olsen
1985; Ferstl and Sinz 1993, pp. 1 ff). Infor-
mation can be defined as explicit knowl-
edge, and knowledge as conceptions of the
truth of statements (Teubner 1999, p. 17).
The explication of knowledge is realized
via supporting media on which informa-
tion is prepared for the purpose of pro-
cessing (exchanging) data (messages)
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(vom Brocke 2003, pp. 27 f). Information
systems can be perceived as socio-techni-
cal systems, since not only software and
hardware, but also humans are involved
in information processing and exchange.
In contrast, application systems are parts
of information systems which are entirely
executed automatically. Moreover, infor-
mation systems are goal-oriented, as
they serve the fulfillment of tasks. They
are part of the company’s organizational
system which - following an instrumen-
tal conceptualization of the organization
— describes how specific tasks need to be
executed by the interplay of human, infor-
mation and technology (Kosiol 1962, p. 18;
Nordsieck 1955, p. 23).

The concept of SOA aims at assembling
application systems from different sub-
systems which provide specific services
and coupling them in a loose manner.
Such a “loose coupling” means that sub-
systems are not only used for executing
processes inside a single application sys-
tem - instead, specific sub-systems of dif-
ferent processes are provided by means of
a situational configuration of application
systems (Leymann 2003, p. 20).

Fig. 2 illustrates the impact of SOA on
information systems design (compared to
the conventional situation without SOA).

The development of traditional appli-
cation systems is based on assumptions

about the processes being supported by
and implemented in the systems’ applica-
tion layer (Buck-Emden 1999, pp. 115 ff).
On the one hand, this offers the advan-
tage of embedding the corporate process
know-how within the systems. On the
other hand, it limits the possibility of pro-
cess change and adaptation (to be con-
ducted in the system’s development phase
only). The concept of SOA is inspired by
the idea of abolishing these restrictions.
Therefore, process logic and process con-
trol are decoupled (Leymann 2003, p. 13;
Schmidtmann 2005, p. 17). That way, pro-
cesses can be (re-)designed according to
situational requirements and, at the same
time, selected application system services
can be used for the execution of certain
activities. A SOA infrastructure allows for
both integrating existing systems as well
as enabling the integration of new services
(Dostal et al. 2005, p. 19; Leymann 2003,
pp- 1 f; Woods and Mattern 2006, p. 104).
Legacy systems can be integrated by using
special services as so-called “wrappers”
(Sneed and Sneed 2003, pp. 36 f) that offer
their functionality via an enterprise ser-
vice bus (ESB). As a result, the boundaries
of an information system are determined
by the individual process design and can
be shifted dynamically in the course of
process adaptations (Andresen et al. 2005,
pp- 64 ff; Woods 2004, p. 23).

In conclusion, SOA particularly raises
the question of the IT value proposition
anew. The economic value of SOA adop-
tions often still remains unclear, since the,
in many cases, rather euphoric expecta-
tions are insufficiently justified by prof-
itability calculations. This perception has
also been acknowledged in a recent hype-
cycle analysis by Gartner, positioning SOA
in a phase of potentially “inflated expec-
tations” (Gartner Inc 2005). Case studies
shared by system vendors frequently report
three-digit profitability ratios which fur-
ther fuel these expectations (vom Brocke
2008, p. 2). These studies are particularly
misleading, since they cannot simply be
transferred to other application contexts.
It is likely that the economic potential of
SOA is subject to a number of situational
context factors that, moreover, vary con-
siderably in different application sce-
narios. Therefore, concepts allowing for
the evaluation of individual SOA design
options are required. Methodical support,
however, can hardly be found in prior lit-
erature — as outlined in the next subsec-
tion.
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Fig. 2 The impact of SOA on information systems design (vom Brocke 2008, p. 13)

2.2 Related work

Research in the field is particularly
characterized by works on the evaluation
of IT investments (Brynjolfsson 1993;
Hitt and Brynjolfsson 1996; Im et al.
2001; Mukhopadhyay et al. 1995; Porter
and Millar 1985; Tam et al. 1998). These
contributions, however, often remain too
abstract to capture the plethora of alter-
natives in information systems design.
Conversely, related work on more specific
design problems often neglects the eco-
nomic dimension. In the following, this
is illustrated more precisely for the SOA
domain.

Most contributions that focus on ana-
lyzing SOA aim at providing decision sup-
port for the choice of web services. These
rather technically-oriented contributions
often propose selection criteria for web
services (Kalepu et al. 2003; Ran 2003;
Zeng et al. 2003). Formal methods are put
forward aiming at an ad-hoc selection of
web services at process runtime on the
basis of these criteria (Cardoso et al. 2004;
Day and Deters 2004; Padovitz et al. 2003;
Spahn et al. 2006, p. 2). For example, Lee
and Park (2003) present an approach for
selecting web services which takes into
account operational requirements as well
as the functional specifications of the web
services.

Contributions with a more economic
focus provide estimates on the macro-
economic impact of SOA (Dibbern et al.
2001; Hagel and Brown 2003; Léwer and
Picot 2002). In addition, general poten-
tial benefits of deploying the new archi-
tectural concept are described (Erl 2005;
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Krafzig et al. 2006; Woods 2003; Woods
and Mattern 2006). Occasionally, total
cost of ownership (TCO) and return on
investment (ROI) calculations are pro-
posed for selected application examples
which, however, lack transferability (vom
Brocke 2008). Only recently, a discussion
of methodical requirements for evaluating
SOA has begun. Examples include contri-
butions focusing on success factors (Durst
and Daum 2007), performance indicators
(Fiedler and Seufert 2007) and profitabil-
ity calculations (vom Brocke 2007a).

In conclusion, the outlined approaches
represent fundamental preliminary works.
However, so far, they are largely isolated
from each other and, in particular, have
not been associated with information
systems modeling - as it is proposed by
the concept of potentials modeling to be
introduced in the following section. In
order to develop a generic conceptualiza-
tion of potentials modeling, we draw on
prior work in the field of both value-driven
design of service-oriented information
systems (Thomas and vom Brocke 2009)
as well as value-oriented process model-
ing (vom Brocke et al. 2008a) to illustrate
our arguments.

3 Introducing the potentials
modeling approach

3.1 Overview
The idea of potentials modeling lies in

specifying and evaluating information
systems design alternatives given in a

particular development project. Here an
information model is understood as a spe-
cial type of model describing constituents
of an information system (Frank 1999). A
potentials model is neither to be confused
with an as-is model, documenting the cur-
rent situation, nor with a to-be model, rep-
resenting the future situation to be finally
implemented. Instead, a potentials model
covers relevant design alternatives to be
compared with each other in terms of their
value proposition in a specific organiza-
tional situation. In terms of decision theory,
an alternative represents one out of multiple
exclusionary decision choices (Grob 2006,
p. 6). In the course of a information systems
(re-)design, thus, several potentials models
are compared in order to finally identify the
most beneficial alternative. Fig. 3 illustrates
the conception.

The concept of potentials modeling
distinguishes factual and value-oriented
potentials: (1) The factual specification
of design alternatives forms the founda-
tion for further analysis. Considering the
SOA example, this means, e. g., to capture
alternative services for supporting indi-
vidual functions - but also the various
alternatives for business process redesign.
(2) The economic consequences associ-
ated with the design alternatives are doc-
umented and consolidated within value-
oriented potentials models (e. g. by means
of financial measures). (3) On that basis,
the alternatives can be compared and
design decisions can successively be modi-
fied. (4) Concluding, such an evolutionary
approach makes it possible to create, com-
pare and modify potentials models until
- from a decision maker’s perspective -
a beneficial alternative has been identi-
fied. The latter finally represents the to-
be model for the subsequent implemen-
tation.

In the following, the idea of modeling
both factual and value-oriented potentials
is described in more detail.

3.2 Factual modeling of design potentials

Compared to conventional information
models, potentials models are character-
ized by optionality. They present “can-
didates” - or “alternatives” in terms of
decision theory - for information systems
design. Two general principles for the
factual representation of potentials can
be distinguished:
» [mplicit representation: The set of
design alternatives is specified within a

Business & Information Systems Engineering 32009
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Potentials Models

Fig. 3 Evolutionary development
of factual and value-oriented po-

tentials models for finally identify-
ing the to-be model of implemen-

»

tation

As-ls-Model

Value-oriented To-Be-Model

single model, thus requiring constructs
for the representation of the alterna-
tives as well as rules for managing pos-
sible dependencies.

m  Explicit representation: Each single
design alternative is specified in an
explicit model. Optionality is expressed
by the relationships between the mod-
els, which can be represented using a
corresponding operator in the model
system.

The choice of an either explicit or implicit

representation is influenced by the

number of alternatives as well as their
heterogeneity. If, for instance, an outtask-
ing decision referring to the selection of
alternative services from several service
providers (Reichmayr 2003, pp. 99 ff) is
to be made, the economic benefits of an
implicit representation come into effect.
However, if a decision also causes changes
in the organizational structure, as it is the
case in process integration or reorganiza-
tion initiatives (Linthicum 2000, p. 18), for
the sake of a preferably clear presentation,
an explicit model might be superior.
Potentials models contribute to both the
documentation and evaluation of design
alternatives, e. g. in the context of rede-
signing corporate organizational struc-
tures. This is why process modeling lan-
guages can be applied for the factual rep-
resentation of design alternatives (an
overview of fields of application of pro-
cess modeling is given by Rosemann et
al. 2005, pp. 51 ff). For leveraging bene-
fits of reuse, it seems reasonable to apply
modeling languages which have already
been used in specific application domains
for as-is modeling. Examples of well-
established process modeling languages,
already specified by means of meta-

models, are the EPC (Rosemann 1996,

pp- 122 f), petri nets (Baumgarten 1996,

pp- 50 ff) and unified modeling language

(UML) activity diagrams (Rumbaugh et

al. 1998, pp. 81 ff). In particular the EPC

Business & Information Systems Engineering

is one of the most frequently used process
modeling languages in both research and
practice (Davies et al. 2006).

In the case of SOA, the representation
of institutionalization alternatives in pro-
cess models is particularly crucial. There-
fore, constructs are requaried that allow for
specifying processes at an activity, infra-
structure and service level (vom Brocke
2007a). However, process modeling lan-
guages are typically comprised of con-
structs making it possible to describe pro-
cesses at the activity level only (e. g., events,
functions and control flow operators). The
conceptual modeling of potentials in the
context of SOA, therefore, requires an
extension of existing modeling languages
by means of constructs for specifying ser-
vices and infrastructures. Whereas ser-
vices perform a specific functional task by
making use of a certain set of resources,
infrastructure elements represent the spe-
cific requirements necessary for integra-
tion. At least partly, these constructs are
determined by both the specifics of indi-
vidual services and the application context.
The optionality given by SOA is then cap-
tured by representing services as alterna-
tive institutionalizations for single activi-
ties. The basic relationships are visualized
in a reference meta-model (Fig. 4).

The displayed entity relationship model
(ERM) (Chen 1976) outlines the constructs
relevant for the factual representation of
potentials in the context of SOA. The fig-
ure shows that in order to execute a certain
activity, alternative services can be used
(activity-service-rel.). Services may also
require specific infrastructure elements
(infrastructure-service-rel.). The config-
uration of a service portfolio necessitates
the selection of a specific service for each
process activity (service selection). Within
this context, an aggregation of all process
activities is crucial, including a consolida-
tion of the requirements on the infrastruc-
ture layer.
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In the following, we build upon the
results explained so far and introduce the
concept of value-oriented potentials mod-
eling.

3.3 Value-oriented modeling of design
potentials

An evaluation of information system
design alternatives requires a clarification
of the underlying value concept. In micro-
economics, the value of a good represents
its importance for satisfying one‘s needs
(Stavenhagen 1998, p. 235). A distinction
is made between the utility value of a
product or service and its exchange value
(Ott 1975, p. 116). Business administration
often focuses on the exchange or market
value, which is described in monetary
value measures (e. g. the market price,
see Ott 1975, p. 116). Both short-term
(e. g. revenues and expenditures, costs) as
well as long-term value measures (based
on in-payments and out-payments) are
applied. In the context of value-based
management, long-term and “future-
oriented” value measures play a vital
role (Copeland et al. 2002, pp. 86 ff).
Long-term value measures are largely
based on the discounted cash flow (DCF)
method; examples for related indicators
are the economic value added (EVA), the
economic profit or the cash flow return on
investment (CFROI) (Copeland et al. 2002,
p- 88). Existing approaches to measure the
value of IT primarily draw on short-term
value measures (e. g., infrastructure costs),
as the long-term economic consequences
are often not clearly quantifiable (Im et al.
2001). However, the economic value of IT
investments can also be analyzed on the
basis of business processes. As a result, the
latter become subject to internal evalua-
tions (Ray et al. 2007). Business processes
can be evaluated with the activity-based
costing method (Horvath and Mayer
1998, p. 59). In doing so, however, the
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notation (Chen 1976) for repre-
- senting factual design alternatives
assgament in the context of a SOA-driven pro-

cess design (Thomas and vom Bro-
cke 2009)

problem of reporting short-term and
“historical” measures remains. Only
recently, approaches have been suggested
to evaluate business processes based on
long-term value measures (vom Brocke
2007b; vom Brocke and Lindner 2005;
vom Brocke et al. 2008a; Thomas and vom
Brocke 2009).

In conclusion, the evaluation of infor-
mation systems design alternatives may
take different valuation approaches as
a basis. This paper follows a financial,
process-oriented approach to uncover
the long-term economic consequences
of design decisions. Such a valuation
approach requires a comprehensive exam-
ination in both factual as well as temporal
terms (vom Brocke 2007a). Factual deci-
sions not only refer to the selection of the
“correct” system - the increasing adapta-
tion possibilities also require numerous
decisions concerning the “correct” adap-
tation and migration of systems. Within
this context, a dynamic analysis of design
decisions has to be employed, covering
several periods of the planning horizon.
Overall, from a financial perspective, the
payments in the whole planning horizon
related to specific design decisions are to
be analyzed. These include original pay-
ments directly related to an investment as
well as indirect, derivative payments espe-
cially those resulting from interest and tax
effects as well as depreciation modalities
(Grob 2006, pp. 104 f).

The basic constructs for assessing the
original payments in the context of SOA
are illustrated in the reference meta-model
shown in Fig. 5.
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The figure shows that the payments
at the activity, infrastructure and ser-
vice level must be summed up for cer-
tain service portfolio configurations. For
this purpose, the locally documented val-
ues have to be aggregated according to
the specific business process structure.
Methods of business process analysis and
simulation can be applied (Schmidt 2002,
pp- 97 ff). Such methods should partic-
ularly allow for the consideration of dif-
ferent probabilities for entering process
branches. As a result, a series of payments
can be reported that represents the mon-
etary consequences of a specific process
variant. This series of payments forms the
link for calculating derivative payments as
well as financial ratios by means of estab-
lished capital budgeting methods. Exam-
ples are the ROI and TCO that can be cal-
culated based on the specific data situa-
tion of an organization.

The approach outlined here is illus-
trated by means of an example in the fol-
lowing section.

4 Example of application

As an example of application, in the fol-
lowing we design the fictional case of a
medium-sized logistics company special-
ized in the parcel delivery sector.

In some divisions, the company applies
a web-based enterprise portal, which is
intended to be expanded to support all
business processes — similar to the model
of enterprise resource planning (ERP) sys-
tems — in the long term. As a first step of

expansion, it is planned to integrate the
route planning process into the portal.
The company distinguishes two planning
types, namely: detailed plans and ad-hoc
plans. To determine the planning type,
orders are prioritized due to time con-
straints. That being said, supply contracts
showing a high priority strictly have to be
planned in a detailed manner. However, if
the available processing time is not suffi-
cient for detailed planning, ad-hoc plans
are created. Ad-hoc plans increase the
risk of determining inefficient routes and
often lead to missed deadlines and penal-
ties as well as to an inefficient use of the
vehicle fleet.

So far, the main process steps of the
route planning process have been carried
out manually. However, the considerable
complexity of manual route planning led
to a large number of ad-hoc plans in the
past — particularly in the case of high pri-
ority orders. By integrating the route plan-
ning process into the portal, the company
expects a lower error rate, a better adher-
ence to delivery dates and a more efficient
utilization of available resources. All in
all, the design potential of the portal inte-
gration thus can be seen in an increase of
both the planning capacity and quality by
decreasing the manual planning efforts of
the dispatchers. Technically, the develop-
ment of the enterprise portal is supposed
to be based on a SOA. Different design
alternatives have to be investigated for the
realization:

1. GlobalRoutePlanning: IT solution
enabling both the development of route
plans via an online interface and their

Business & Information Systems Engineering 32009



storage in the company’s database. The
application of the service requires the
transmission of supply contracts, fleet
capacity, order priorities, as well as
delivery addresses and dates. Employ-
ing this solution means to entirely out-
source the creation of route plans.

2. GeoDataForLogistics: In-house solution
that enriches existing internal routing
rules and customer data with external
route information. The latter are deliv-
ered via a map service specifically tai-
lored to transportation logistics compa-
nies. On the one hand, this service may
significantly reduce the input necessary
for route planning. On the other hand,
it also requires the self-development of
multiple data services (wrappers).

3. IntelligentRouting: Web service enabling
the creation of complete route plans -
in comparison to service (1), however,
only for German-speaking countries.
Generally, the timeliness of the geo-
graphical data tends to be higher for
this service (as also construction sites
or road closures are taken into account,
for example). This promises to further
improve the planning quality.

In the following, the design alternatives

given in the example will be subject to

a closer analysis based on the concept

of potentials modeling. Therefore, the

factual potentials of the three alternatives

are to be captured first (Fig. 6).

The model shows an excerpt from the
route planning process and specifies the
design alternatives in an implicit man-
ner (see Section 3.2). Moreover, the model
reveals the different requirements on the
infrastructure level coming along with
the integration of the three services into
the process (acquisition and maintenance
of an ESB, interface implementation as
well as self-development). In the example,
the decision of whether or not a service is
implemented is of local impact only, since
there are no structural or institutional
dependencies to other processes (or parts
of processes). The economic consequences
associated with the implementation of
the three design alternatives may finally
be disclosed by a value-oriented analysis.
Therefore, particularly the number of pro-
cess executions and the services” inherent
risk of both failures and errors have to be
taken into account particulary.

In conclusion, the model displayed in
Fig. 6 shows the factual design possibil-
ities given in the example. In order to
finally identify a to-be model, a compari-
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son of the three alternatives based on the

idea of value-oriented potentials modeling

can be conducted. The calculation of the
financial consequences is summarized in

Fig. 7 (focusing on the IntelligentRouting

web service).

As mentioned above, in the example the
design decisions are of local impact only.
As a result, a partial examination (based
on a differential calculation) can be con-
ducted for capturing the original pay-
ments. Therefore, it is necessary to exam-
ine what additional payments — compared
to maintaining the status quo (as-is) — are
associated with the three design alterna-
tives (fo-be). Relevant payments are iden-
tified on the activity, infrastructure and
service level and presented more precisely
in the following:

m  Activity level: Generally, the applica-
tion of the services in the route plan-
ning process promises both a greater
number of possible detailed plans
(pDP) and a higher quality of real-
ized detailed plans (rDP). Firstly, it is
assumed that the processing time (PT)
of the activity “create detailed plan”
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can be reduced from ten to five min-
utes. Secondly, an improved error rate
(ER) can be expected when creating the
detailed plans - in the case of the web
service IntelligentRouting from twenty
to three percent, for example. Tak-
ing into account the available capac-
ity (CA) of 1,825 working hours, the
number of process executions (PE) of
18,250 and the default risk (DR) of the
web service of three percent, savings
in period 1 mount up to 22,356 € for
IntelligentRouting (compared to con-
tinuing the status quo). This calcula-
tion is based on the assumption that
creating a detailed plan implies a ben-
efit of 2,50 € on average compared to
ad-hoc planning.

» Infrastructure level: The application
of the IntelligentRouting web service
requires the implementation of an ESB
solution. The example assumes that the
company follows an incremental adop-
tion strategy (Hagel and Brown 2003).
Therefore, both the capital expendi-
tures of 25,000 € and the subsequent
periodical payments for maintenance
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implicit profitability model for the process ,route planning”
e fimi for .
o delivery ordar
{ >
rocess execution
xR e
'\]/‘ period instances evert
[. . ] 1 18.250
1 2 19,163
1 3 20121
4 12127
determine free 5 22183
reans of
transport
activity
profitability [ )
higher probability for runninn the right dhafault risk 0,01%
process branch in order to create a higher number of
tetadled rouls plns. p - ermr rate 0,01% O
ot price 1,05 EURITrans
f;(& Planning
capacity ot avalithen? N capacty avalable? service
interface implementation
default risk 5.00%
&fror rate 5,00% I
Geolata pricc | D10 EUR/Trans restncture
ForLogitics B
L{ proprigtory development
defaull risk 3,00%
5% - error rate 3.00% XOR operalor
Infedigent price 0,25 EUR/Trans.
Routing B
I—{ ESB procurement and mantenance ] ?
control fiow
1
+ *ESB = Enterprise Service Bus

Fig. 6 Factual potentials model of the route planning process (following an implicit re-

presentation of the design alternatives)

and adaptation can entirely be imputed
to the alternative. Referring to the out-
tasking case (GlobalRoutePlanning),
the payments at the infrastructure level
are significantly lower. In contrast, the
relatively high implementation effort
(wrappers) coming along with imple-
menting the GeoDataForLogistics alter-
native, causes additional infrastructure
payments.

m Service level: The calculation of the
original payments on the service level
for the IntelligentRouting web ser-
vice follows a transaction-based pric-
ing model with a cost rate of 0,25 € per
transaction. Generally, the payments
for each period are calculated based
on the expected execution frequency
of the activity “create detailed plan”
(= rDPm_bC). In period 1, for example,
service payments for IntelligentRout-
ing mount up to 4,426 € (given 17,702
realized detailed plans). In contrast, an
outsourcing of the route planning pro-
cess would - at a lower default risk -
result in correspondingly higher pay-
ments of 19,161 € (at a given cost rate
of 1,05 € per transaction). Finally, the
calculation of the service payments for
GeoDataForLogistics also requires the
consideration of internal resource cost
rates.
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Next, the payments need to be aggregated
for decision support. For each alternative,
a series of payments has to be determined
(serving as the highest aggregation of the
original payments). On that basis, the
derivative payments have to be calculated.
For evaluating the alternatives’ profit-
ability, financial plans can be employed
according to the VOFI method (Visual-
ization of Financial Implications) (Grob
2006). VOFI allows for the calculation of
both the payment inflows and outflows
associated with a series of payments
resulting from the alternatives’ various
investment, credit and fiscal conditions.
The VOFI balance of the last period rep-
resents the final value of the investment in
aparticular service. In the above example,
the terminal value of the investment in the
reorganization process using the Intel-
ligentRouting (GlobalRoutePlanning; Geo-
DataForLogistics) web service accounts for
30,379 € (25,424 €, 26,235 €). Compared
with the opportunity’s terminal value of
11,425 € (at a 6 % credit interest rate), the
implementation of the services seems to
be value-adding as a matter of principle.
However, the investment in the Intelligen-
tRouting alternative generates the highest
terminal value (the ROI of this alternative
is 14.63 %).

5 Discussion

The potentials modeling approach seeks
to identify the economic consequences
of decisions concerning the selection
and adaptation of information systems.
Picking up on the concept of SOA, we
have shown how methods of information
modeling can be extended to allow for an
enterprise-specific value assessment.

The monetary value measures as cal-
culated in the example may support deci-
sion making. However, by no means do we
argue for grounding investment decisions
solely on a single target value. Instead, the
concept of potentials modeling in fact
allows for analyzing target value varia-
tions as a function of different planning
scenarios. Within the example, a critical
process frequency of 35 executions per day
(12,775 per period) exists, leading to the
SOA investment not proving beneficial. In
addition to such sensitivity analyses, the
entire spectrum of decision theory can be
used to gain further insights into the eco-
nomic consequences of information sys-
tems design.

The approach described here aims to
reuse best practices. This applies to both
methods of process modeling as well as
to methods of profitability accounting.
Undoubtedly, one challenge lies in iden-
tifying and analyzing the relevant pay-
ments in individual application cases. In
practice, such an analysis can cause signif-
icant planning efforts. However, it is likely
that possibilities for reuse exist here and
thus seems to be promising for informa-
tion systems research to investigate cer-
tain application domains with regard to
relevant payment types. In analogy to the
concept of reference modeling, reusable
templates for accounting systems could be
developed for a whole class of applications.
In the example, we created a basic struc-
ture for capturing payments related to the
adoption of SOA by differentiating pay-
ments on an infrastructural, service and
activity level. Other templates have already
been developed, e. g. for enterprise archi-
tectures (vom Brocke et al. 2008b), virtual
communities (vom Brocke et al. 2008b)
and enterprise content management sys-
tems (vom Brocke et al. 2009).

6 Summary and outlook

This work can be seen as a plea for value-
oriented information systems design and
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original payments

— IntelligentRouting —25.000 € 11431 € 12422 € 16.463 €
— activity level 22,356 € 24.569 € 29.614 €
[ |[= savings 22356€| 24.569€ 29614 €
(1) CA 1825 1.825 1.825
(2} PE 18.250 19.163 22183
(3) PTasis 10 10 10
(4) PTose 5 5 5
(5) ERus 0.2 0.2 02
(6) ERwne 0,03 0,03 0,03
(7) DRicse 0,03 0,03 0,03
(8} PDPoss = (1)/(3) 10,950 10.950 10.950
(8) pDPiora =[(1)/ (4} [T~ (7)] 21.243 21.243 21.243
(10) rDPys s = MIN [(2) ; (8)] * [1 = (5)] 8670 8,670 8670
(1) rOPyee = MIN [(2) ; (9)] - [T~ [6)] 17.703 18.588 20.606
(12) ArDP = (10) = (11} B8.943 9.828 11.846
savings per cetailled plan (€) 2,50 2,50 2,50
= overall savings (€) 22356 24,589 29614
— infrastructure level =25.000 € —6.500 € ~7.500 € 8.000 €
— template [payments for ESB] ~25.000 € -6.500 € ~7.500 € -8.000 €
capital expenditure -25.000 €
- maintenance 4.000€ 4.000€ 4.000 €
- adaptations 2500€ 3.500€ 4.000 €
depreciation 5.000€ 5000 € 5.000 €
(not directly affecting payment)
— service level 0€ —4.426 € —4.64T € -5.151 €
" |[— service payments 06| -—4426€| -4647€ -5.151€
service cost rate 0,25€ 0,25€ 0,25€
(price per transaction)
* rDPye 17.702 18.588 20,606
= service payments -4.426 € —4.647 € -5151 €
— GlobalRoutePlanning -1.000 € 3.060 € 5183 €| 9.349€
+  activity level 23.720 € 26.001 € 32839 €
+ infrastructure level =1.000 € =1.500 € =700 € =500 €
4+  service level -19.161 €| -20.119€ -22.990 €
+ GeoDataForLogistics =32.500 (|| 11.770 € 13.229 € 16.814 €

CA
B pDPus= ——
Placss
B pDPose = “(1-DR)
Pliot

B rDPuis = MIN(PE; pDPsss) * (1 - ERpes)
B DPuse = MIN (PE; pDPuts) * (1 - ERicin)

B ADP = rDPuse— MDPars

formulas for profitability assessment

B CA capacity (hour/period)

| FE process execution (number)

| Fr procassing time (min.)

B ER error rate (%)

B OR default risk (%)

| pbP possible detailed plans (number)
| F realized detailed plans (number)

Fig. 7 Calculation of original payments associated with the SOA adoption

introduces the concept of potentials model-
ing. Given the increasing number of design
alternatives, it can be assumed that such a
modeling approach will become even more
important in the future. Moreover, the
work shows an application of the potentials
modeling approach in the context of SOA.
On the one hand, this focus was defined
with regard to the given research design.
On the other hand, we simultaneously also
considered a very topical issue in informa-
tion systems research.

It has to be noted that further evalua-
tions are pending. This applies to both the
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analysis of additional application areas
and to further modeling techniques. In
addition, the cost-benefit ratio of poten-
tials modeling has to be examined more
precisely. Probably, there is a trade-off
between the soundness and the simplic-
ity of the proposed concept. The challenge
definitely lies in developing methods for
value-oriented modeling that are situa-
tionally adaptable and, thus, applicable
to use cases of varying complexity. More-
over, we consider further dimensions of
value to be necessary in the method con-
struction. All in all, the primary objective
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of research in this particular field lies in
providing decision makers with a “cock-
pit,” enabling them to analyze the eco-
nomic consequences of their actions in the
context of value-oriented information sys-
tems design.
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Abstract

Jan vom Brocke, Christian Sonnenberg,
Alexander Simons

Value-oriented Information
Systems Design: The Concept of
Potentials Modeling and its
Application to Service-oriented
Architectures

Companies are increasingly confronted
with the question of whether or not the
adoption of information technologies
(IT) turns out to be a profitable venture.
Thus, there is a great need for methods
which allow for both the analysis and
evaluation of the economic value of IT
investments. In this paper we introduce
the concept of potentials modeling
which integrates a value-oriented
perspective into information modeling.
More specifically, we set out to explore
the economic value of service-oriented
architectures (SOA). The practicability of
our approach is illustrated on the basis
of a simplified application example. It is
hoped that this paper will make a con-
tribution to the ongoing discussion of IT
value and stimulates further research in
the field of value-oriented information
systems (IS).

Keywords: Potentials modeling,
Information modeling, Service-oriented
architectures (SOA), Value
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