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1 Motivation

Information models are an important object of research in information systems (see,
among others Loos & Scheer, 1995; Becker, Rosemann, & Schütte, 1995; Rosemann
& Schütte, 1999; Frank, 1999, p. 695; Davies, Green, Rosemann, & Gallo, 2004,
p. 165; Wand & Weber, 2002; Becker & Schütte, 2004, p. 74ff.; Fettke & Loos,
2004, p. 550; Persson & Stirna, 2002). In this article, because the discussion about
the model definition in literature cannot be conducted here in the required brevity,

1

information models should be understood in short as a representation of something
for something (Becker & Schütte, 2004, p. 65).

1 In 1997, the author introduced the construction-oriented model concept into information systems,
cf. Schütte (1998), which has been discussed in many publications over the last 20 years, cf. among
others Wolf (2001), vom Brocke (2003), Wyssusek (2004), Thomas (2006). From the discussion,
it has emerged that the boundary between “model” and “no model” is narrow, which in particular
also speaks against any image postulate. The image-oriented definitions represent a demand on
an artifact before something can be called a model. In this context, image-oriented definitions
necessarily become entangled in the problems of verifiability or uncertainty, cf. also Zelewski
(1995, pp. 24–25). For reasons of the general validity of the following explanations, no conceptual
restriction with the associated reduced extensionality of the term model is undertaken. This also
means that an information model is not as narrowly understood as Jörg Becker published in 2003
in the sense of a construction-oriented scientific theory position: “Against this background, an
information model can be defined as a representation of a fact. Furthermore, an information model
is always to be understood in the sense of current speech and will usually last as a brand and will
not be transient. […] It is demanded that each modeling step and the insertion of each modeling
component can be determined by reasons. As a representation of a fact, an information model
consists of a set of elementary model statements that are linked to complex model statements. The
truth of these statements can be verified by interpersonal verification” (Becker, Holten, Knackstedt,
& Niehaves, 2003, p. 21).
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The purposes associated with information modelling have been the same since
the Cologne Integration Model of Grochla (1974). These are to analyze and design
information systems (Fettke, 2009). Information modelling is therefore not highly
but outstandingly important for information systems (Fettke, 2009; Frank, 1999).
This is also implicitly documented in the fact that the role of information models
is emphasized in the standard literature on requirements engineering and software
engineering, up to the efforts ofModel Driven Architectures (cf. Pohl, 2010; Partsch,
2010;Wagner, Andres, & Lauer, 2007; Millet, 2013). The importance of information
models in research and the significance for practice propagated by researchers was
empirically investigated in the literature of Davies, Green, Rosemann and Gallo
(2004), Davies, Green, Rosemann, Indulska and Gallo (2006), Sarshar, Loos and
Weber (2006), Fettke (2009), among others.2 The published empirical studies were
usually carried out using questionnaires (in the more recent studies via the web
and previously by sending the questionnaires via mail). In individual cases, also
explorative approaches were used. The vast majority of the questions were asked
as closed questions, and sometimes it was attempted to derive correlations using
quantitative data. In the context of information modelling practice, this includes
above all to the size of the company or the experience of the modelers and the
intensity of use of information models. The works of Davies et al. (2006), Fettke
(2009), Sarshar et al. (2006) document a considerably higher use of information
models in larger companies than in smaller ones.3 This statement is important for
the further argumentation, because the author does not want to expose himself to
the accusation of generality and will conduct the further discussion exclusively for
the class of enterprises, for which the use of information models was judged to be
significant.

2 Reference Models and Their Use for Application Systems

2.1 Reference Application System Models

Reference models (as a short form of reference information models) represent
a subclass of information models. They not only represent a specific situation
—regardless of whether existing or ideal—but claim to be suitable for a class

2There are older empirical studies, cf. the list by Fettke (2009, p. 555) as well as the work by Batra
and Marakas (1995), Maier (1998) which, due to their age, are no longer considered here because
they no longer seem appropriate for the evaluation of current modelling practice. The empirical
study by Schütte (1998, p. 367ff.) will be used in the further course in order to be able to carry out
a longitudinal section analysis.
3It should be noted that this is not a continuous process (cf. Fettke, 2009, p. 573ff.), but all studies
come to the conclusion that the intensity of use in the class of the largest companies in the study is
significantly higher than in the class of small companies. This applies in particular to the reference
application system models to be addressed later, e.g. cf. the works by Sarshar et al. (2006).
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of applications4 (Delfmann, 2006; Fettke, 2006; Fettke & Loos, 2004; Knackst-
edt, 2006; Scheer, 1997; Schütte, 1998; Thomas, 2006; vom Brocke, 2003; vom
Brocke & Fettke, 2016). This assumes reuse or reusability in different situations.
This situation is present prima facie with standard application systems, since these
are used in different enterprise contexts, which constitute a special type of reference
models: the reference application system models. The main purpose of these is to
document an existing standard system in order to enable a concrete technical system
to be designed on this basis, as they are based on concrete application systems that
have been designed not only for one case, but for several situations. Because of reuse
in different situations, drawing on reference application system models is likely to
be more economical than company-specific models. In any case, this presupposition
is included in various versions in the literature.

With regard to reference models for standard application systems, the SAP ref-
erence model takes a special position, since it is regarded in the literature as the
most developed and comprehensive reference model (on the history, see Fettke &
Loos, 2004, p. 331; on the typology, see IWi 2018; on the evaluation as a particulary
important application case of reference modelling, see Gottschalk, van der Aalst, &
Jansen-Vullers, 2007; Leimeister, 2015).

The degree of usage concerning information modelling in business practice is
not generally proven in empirical studies, even though the previously cited analyses
show a usage.5 In the various studies, however, there was always a one-dimensional
question as to whether information modelling would be used and for what purpose it
would be used. Whether an intensive use of information models takes place remains
open in the investigations. It seems trivial that in a larger company in a department,
one would find at least one employee describing data with an ER model or a process
using a formal language. The dominance of languages for data modelling found
by Davies et al. (2006, p. 368), Fettke (2009, p. 560) in the form of ERM or the
more data-oriented UML at least indicates that such artifacts are mandatory for the
development and adoption of software systems. However, the actual significance
of information models is not documented by the fact that something is used. One
questionwould be to answer in what ways and how intensively the use is in order to be
able to evaluate a degree of utilization and thus also the actual benefit of information
models. The methodical deficits in the empirical studies are therefore to be evaluated
as considerable and consequently hardly allow an evaluation of the use in practice.

This problem seems to be even more pronounced for reference application system
models: the adoption of a standard system should always involve the use of informa-
tion models. However, the question arises as to whether information models are used
by the software manufacturer or whether own information models are created and
which of the models were actually reference application system models. In the study
by Sarshar et al. (2006) this is does not become clear, so that the conclusions of the
explorative study represent a starting point for the subsequent critical discussion.

4Therefore, the distinction between referencemodels in thefield of objects and statements is artificial
in Fettke and Loos (2004, p. 332).
5See the work outlined in the previous chapter on information model usage in general.
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The study by Sarshar et al. (2006) assumes a positive correlation between the size
of the company and the use of information modelling. Furthermore, the adoption
of SAP is emphasized as a further influencing factor for more intensive use. The
purposes of information model use are seen in “configuration of standard software”
and “business process management”. The preference for these application purposes
was also the result of the study on reference model usage at Schütte (1998), so that
in the sense of a longitudinal view the hypothesis is supported that those are the two
dominant objectives for reference model usage.

In his professional past, the author of this article has been responsible for or
accompanying several SAP or other standard application systems adoptions in large
companies and cannot share the conclusions from the literature about the use of
information models for the adoption of standard systems. In some sense, there is
no conflict between the findings of the empirical studies and the evaluation by the
author, because information models are used in operational practice. The author has
not encountered a project in which at least one data model with an ERM or a class
diagramwithUMLor a processmodel with event-driven process chains, with BPMN
or any process description had not been used. The use of tools, as found for example
in Sarshar et al. (2006) also indicates that although there is a use, it can hardly be
described as intensive. With drawing tools such as Visio, other Microsoft Office
products, etc. models can be created, but serious information modelling in the sense
of long-term use is not possible. In contrast to the rather positive empirical studies,
which—in the absence of an analysis of the intensity of information model use in
real projects—only arrive at superficial confirmations, the experiences of the author
are sobering. The importance of information models for the adoption of standard
application software has declined significantly since the start of SAP’s efforts, and
sometimes the impression can be gained that information models no longer play a
serious role in the adoption process.6 This observation in more than a decade of
adoption practice at various large companies should serve to point out the problems
of reference modelling by explicating various propositions.

The demarcation point of the argumentation, which the author will use for his dis-
cussion of the use of reference application system models, must first be concretized.
The empirical studies on informationmodelling in general have shown that the inten-
sity of use increases with the size of the company and themodelling experience of the
users. Modelling experience is also likely to be more pronounced in larger compa-
nies in percentage terms, as the proportion of employees with an academic degree is
usually higher. Thus, it makes sense to choose the use of information models in large
companies with experienced modelers as a starting point. This situation is particu-
larly likely to affect large technology companies that want to describe their standard
application systems during or after development. In addition to company size and

6The year 1993 was chosen as the reference time, as SAP documented the system processes using
EPCs and data models during the introduction of R/3 and promoted the introduction of reference
models in marketing terms. There were separate departments within SAP for these tasks, which was
driven forward not least by Gerhard Keller as a former employee of August-Wilhelm Scheer for the
process models and also by Michael Seubert for data modeling. Also confer a similar evaluation by
Fettke and Loos (2004, p. 331), who see 1993 as the first high point of reference modeling practice.
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modelling experience, there is also the situation that the models are reusable several
times in different contexts, which should take particular account of the economic
efficiency of model creation and use (cf. also the first empirical study on reference
modelling at Schütte (1998, p. 367ff.), Sarshar et al. (2006)). In summary, based
on the empirical studies, it can be concluded that the use of information models in
general and reference models in particular would have to be especially pronounced
for the adoption of SAP systems in large companies with many modelling experts.

2.2 Propositions on the Limited Usability of Reference
Application System Models

2.2.1 Model Use Requires the Availability of Models from the Software
Manufacturer

The reference model of the standard software manufacturer forms the basis for the
use of the reference application system models. In recent decades, the application
landscape of manufacturers has changed dramatically. Not least due to the course
of digitalization, the view of one large application system is increasingly obsolete.
Individual comprehensive applications are being replaced by architectureswithmany
applications in which the scope of heterogeneous technology components has also
increased.

In contrast to the first climax of reference modelling, which was advanced by
SAP and August-Wilhelm Scheer with IDS—in cooperation with SAP—the prereq-
uisites for the usage have changed since then, because the development of standard
software has become more distributed and different products exist in the respec-
tive ecosystems, which are developed “independently” and in parallel. The standard
software vendors are also very product-centered due to acquisitions (for example,
SAP Business Objects, Hybris, Success Factors, Concur, etc.; on Oracle’s company
acquisitions cf. Oracle 2018) and cloud development and are to be understood as
software ecosystems only. There are three main reasons for the poor availability of
referencemodels, whichwill be briefly explained below: The complexity of the prod-
uct variety of real application architectures, the platform problems and the changed
development process of software.

The enormous increase in complexity of the solutions of the standard software
providers has led to the fact that methodical guidelines for the development and
methodical guidelines for the documentation of the software seem hardly to exist.
In the course of this constant differentiation of the solutions offered, it is no longer
possible to speak of a reference model anyway. A solution like ARIBA from SAP is
in no way comparable to S/4 Finance, neither technologically nor in terms of docu-
mentation and implementation requirements. SAP currently provides the reference
models via Solution Manager 7.2, whereby the individual reference models must
be downloaded from the Internet, depending on the components to be implemented
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.However, the availability of themodels for individual applications is very unsatisfac-
tory and only helpful in a fewcases for the purpose of system implementation. In addi-
tion, Solution Manager provides tool support for creating own process models using
BPMN in the phase of the business concept. Information models are used in many
implementation projects. Last but not least, DSAG—the German-speaking SAP user
group—recommends using the tools around SAP Solution Manager (DSAG, 2013)
to create process models and implement Business Process Management. This also
includes information on how the reference processes documented in the Solution
Manager can be used.However, this is still not sufficient for the actual and subsequent
adoption process of the software. The enormous change in the field of software solu-
tions has contributed to the fact that softwaremanufacturers—in this case SAP—have
not been able to provide current reference models. The complexity of products and
their combinatorics seem to make it impossible to keep reference models up-to-date.
For reasons of market availability, the technical product is more important than the
conceptual documentation. At the same time, this means that information modelling
has not yet established itself in the creation of standard software. If an information
model were created ex ante during the creation of standard software—in the sense
of classical requirements engineering—the availability of the models would be guar-
anteed. The non-existence of information models after the development of a product
proves that such a development practice is rarely found in software companies.

The non-existent reference models of standard software manufacturers are proof
that reference models do not seem to have any added value for the manufacturers. If
technology companies could be successful with even a minimum efficiency, then the
question must also be asked why of all companies, those for which development is
the very area of value creation, have not become pioneers of information model use
(in contrast to the research expectations, see Becker, Delfmann, &Rieke, 2007). This
circumstance should raise questions for the entire information modelling research
as to whether the right problems are still being researched. Particularly due to the
pronounced requirement pluralism in the implementation of requirements (since not
only one situation but several are to be implemented) in standard software systems,
it would seem obvious that information models are used due to the complexity of
the task. The practice of software manufacturers not to resort to comprehensive
information models before development can only be explained by the fact that it is
either not economically advantageous or not yet economically necessary. The latter
is the case if there is insufficient competition between the individual suppliers in the
field of development which is important for the success of software companies. In
this situation, the non-use of an important efficiency-enhancing instrument could be
explained. However, in view of the fact that there has already been a significantly
higher penetration of SAP in information modelling in the past, this does not appear
to be a plausible reasoning.

The reasons for not applying information modelling at standard software vendors
may have something to do with the division of labor in the development of software
products. The development towards platforms such as Android, iOS, the HANA
Cloud Platform, microservice architectures, etc. have led to software development
becoming more distributed and above all “atomic”. These are largely uncoordinated
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and there is an atomization of development, which may entail conceptual shortcom-
ings (e.g. data integrity), but is accompanied economically by significantly faster
availability of the solutions. The standard software manufacturers have recognized
that they are less and less able to deliver additional functionality in a few releases, but
instead have to rely on the power of the platform with the corresponding developers.
The software market has developed into a platform market that can be described by
Tirole’s “two sided market” concept (Rochet & Tirole, 2003). The network effect
now dominates the software world and this network effect was not that effective
25 years ago in software development, where software ecosystems were easier to
control and were subject to other economic laws. It was possible to make guidelines
and ensure coordination from a central location.

A third aspect, which can certainly be linked to the economic platform aspect, has
something to do with the way of software development. Today, software is no longer
developed on the basis of requirement documents alone as it has been in the past.
Instead, the developers draw on frameworks within the programming environments
to a considerable degree. This means that programming is no longer exclusively
geared to the type of requirement, but must be integrated into the thought logic of
the framework, as the developer interprets it. The components of the framework are
thereby well known to the developers and are no longer “covered” by classical infor-
mation models, so that the use of information models from a technical perspective
is no longer mandatory. This technical view corresponds directly with the previ-
ously developed economic argumentation of the platform and the division of labour,
because the technical change makes the outlined economic consequences possible.
Taken together, the situation at the standard software manufacturers seems to speak
against rather than in favor of an intensive referencemodel creation. It is also possible
that the necessary framework conditions for information modelling are responsible
for the existence of this situation. It would be the task of research to investigate this
situation by means of explorative studies in order to develop solutions based on this
in our construction-oriented information systems discipline.

2.2.2 Use of Reference Models During Adoption: The View
of the Domain Companies

According to empirical studies, the domain companies that use information models
in general and reference models in particular when adopting standard software strive
to use models at least at the beginning of an implementation project. The main focus
is on procedural considerations of BPM, as documented in the corresponding pub-
lications of DSAG (2013). The connection of the models with the configuration of
software is rather implicit, because there is no model-driven customization of appli-
cation software. As a rule, the reference models provided by standard application
manufacturers have a very high level of abstraction in order to reflect the different
application situations. The explicit presentation of variants that have also been the
subject of considerations on language extensions in information systems (Schütte,
1998; Gottschalk et al., 2007; Rosemann & van der Aalst, 2007) has not yet gained
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acceptance. For domain companies, the focus is on the two main purposes “im-
provement of business processes” and “configuration and development of software”
(Fettke, 2009, p. 558; Davies et al., 2004, p. 39, 2006, p. 371).

The purpose of improving business processes with reference models is not to
be expected directly in reference application system models. In the literature, no
distinction was made in the empirical studies between reference application system
models and reference organization models. However, the study by Sarshar et al.
(2006), which focuses exclusively on the adoption of standard software, yields sur-
prising results. Standard software will only become operational through the process
of de-standardization (Mormann, 2016). It is not the standard that is used, but the indi-
vidualization of the software is imperative from the processes, the structures and the
individual data elements in the system. The work in sociology and business adminis-
tration documents in their research results that the economic legitimacy of the insti-
tutions is hardly likely to lie in their interchangeability. In view of the brevity of this
contribution, this fundamental knowledge cannot be elaborated. However, the opti-
mization of processes is less the task of a reference application systemmodel than the
subject of an individual project for the adoption of software. This purpose-pluralism
of reference models, from which the distinction between organization-oriented and
application-oriented reference models also arises, has been problematized much too
little, although this integration perspective is an essential subject area of information
systems (on the multi-perspectivity of reference models, see Rosemann & Schütte
1999). The high degree of abstraction of reference application systemmodels, which
is problematized below, leads to the loss of individuality, even though the process-
related design of which should have the advantage for companies. This aspect will
be even more far-reaching in times of digitalization, because the systems are pene-
trating evermore areas of application and disregarding the differences would lead to
the interchangeability of companies.

With regard to the configuration and development of software using reference
application system models, existing models from the standard software manufac-
turer are used for customization purposes and, if necessary, for customer-specific
development. Two aspects need to be taken into account. First, there are so large
deficits in the availability of reference models when adopting application architec-
tures that continuous use via the subprojects of a comprehensive solution is often
impossible (cf. Sect. 2.2.1). The adoption of ARIBA as a platform for tenders and
networking with suppliers is impossible because of the lack of available reference
models.7 The master data creation that is to take place with an SAP S/4 HANA
in conjunction with an SAP MDG is not represented in this scenario.8 Secondly, it
seems essential that the prefabricated product “standard software” becomes a final
product for the companies only through a project. At the end of the adoption project,

7ARIBA is SAP’s procurement and network platform,which SAP acquired in 2012. There processes
of strategic purchasing, procurement, service procurement, etc. are supported.
8SAP MDG is SAP’s master data government product, S/4 HANA stands for the core products
of the new SAP generation, which is documented in the 4 for fourth generation. The S stands for
Simple and replaces the old R for Realtime (which extends to R/3).
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a first product version is used. From the point of view of the adopting company, the
importance of the project is often more important than the selected prefabricated
product. For information modelling, this means that considerable modelling work
still has to be done and that the degree of abstraction of the manufacturer’s models
is usually too high. Thus, the configuration, the company-specific refinement of the
manufacturer’s models, and also the enrichment required for process design purposes
must take place. Due to the need for versioning of themodels, resulting from the soft-
ware manufacturer’s constantly developed releases, a continuous and very complex
modelling has to be carried out by the domain company itself. Very often companies
succeed in modelling to some extent during the adoption of standard software and
then, after the adoption, this task becomes obsolete. However, even in the initial phase
there are considerable restrictions to be made, because it would be necessary for doc-
umenting the requirements, which is prepared by consultants and system analysts or
specialist department employees, to know the models of the software manufacturer.
If these are known, it should be noted that the models are usually so abstract that
the consultant and developer knowledge is much more profound, so that they would
first have to refine the software model. Alternatively, the models remain at the high
level of abstraction and are used as guidelines. The documentation of customization
and the developments required for individualizing the system is made in text form.
In the author’s experience, the latter procedure is the dominant one. The information
models are therefore of little use for the adoption of standard software, which may
explain the low usage intensity. They are mainly used as an argumentation as to why
the methodology used for the adoption was correct, not because the models have sus-
tainable benefits. In many discussions, the models make a visualization contribution
that supports the clarification of requirements up to a certain degree of abstraction.
However, the use for the configuration or development of standard systems is not yet
discernible to some extent.

3 Conclusion

The explanations have shown that there are good reasons for a low use of reference
models, which already reside on the software manufacturers’ side. The basis for the
reference application system model research is above all one in which the software
manufacturers create and consolidate the models, have a governance in the devel-
opment, etc. The information systems discipline has hardly been able to provide
any insight into the way standard software is developed using information models,
which is a major deficit. There have been some research projects dealing with the
extension of modelling languages—in cooperation with SAP (Rosemann & van der
Aalst, 2007)—further research projects are not available. According to the author’s
assessment, the progress of knowledge over the last 20 years has been far too small;
there is no adequate understanding of adoption projects with reference models.
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In reality, the hopeful claims of researchers have not been proven, so their state-
ments are more assertive than substantiating, which is scientifically disappointing.
Information systems should be less concerned with myths and more with reality
and consider how reference modelling research needs to be adapted to the practice-
oriented nature of the discipline.
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