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Abstract—While digital transformation is still a challenge
for many companies when introducting digital technologies in
existing processes and business models, digital ubiquity stands for
the next step in digitalization. It characterizes the omnipresence
of a large range of digital technologies, connectivity, and data as
well as entirely digital organizations. This includes for example
upcoming technologies such as distributed ledgers, artificial
intelligence or augmented reality and according interfaces and
data sources as well as decentralized apps and autonomous
organizations. The challenge thus becomes to optimally deal
with these opportunities and deploy them efficiently in business
scenarios. In this paper we will investigate the role of enterprise
modeling under this paradigm and how it can contribute to
a well-structured, systematic understanding of complex digital
phenomena for supporting business and technological decisions.

I. INTRODUCTION AND MOTIVATION

A
LMOST any existing business is today being confronted
with the need to engage in digital transformation [1],

[2]. May it be the provision of digital services for physical
products, e.g. when a car manufacturer collects maintenance
data from its customers’ vehicles via remote interfaces [3], the
digitalization of government services that companies need to
interact with, e.g. for filing tax statements electronically [4],
or the entire transformation of value chains such as banks
operating without any physical presence [5]. This stems on
the one hand from internal demands for gaining efficiency
by using digital technologies, e.g. for optimizing throughput
and lowering costs. On the other hand, external factors come
into play such as the increased demand from customers for
digitally-enabled offerings, the potential or already effective
advancement of competitors, or the necessity to connect to
business partners or the public administration through digital
means.

However, digital transformation involves more than just
using technology. In many cases, the adaptation of products,
services, and processes to digitally-enabled versions requires
fundamental changes in the overall business model, the orga-
nization, and the IT infrastructure [6], [7], [8], as well as the
development of radically new software applications [9]. This
is turn necessitates according expertise that has either to be
built up within an organization or sourced from external spe-
cialists. For supporting these endeavors, enterprise modeling
has traditionally been a widely used method to structure this

transition and integrate the knowledge of all stakeholders [10],
[11], [12].

Digital transformation however also implies that at some
point in time the transition to a new state has been accom-
plished and a sufficient level of maturity is reached [13].
The question thus becomes what happens after this state has
been reached and which challenges lie beyond it. In the
following we will denote this state as digital ubiquity. Such
a state could be characterized as follows: at this point, digital
technologies are well integrated into products and services; the
IT infrastructure offers unlimited connectivity, storage space,
and massive processing power if required; data and according
analytics of all business activities are available on different
levels of granularity and to all necessary stakeholders; the
organization is represented as a digital twin that can be used
for simulations and real-time analyses, and there may even
be organizations that exist only in the digital space; the orga-
nization constantly monitors and adapts to new technologies;
know-how on new technologies is dynamically made available
within the organization.

In such a scenario, the major challenge will thus not be
to become acquainted with digital technologies in the first
place and of finding ways for replacing non-digital approaches.
Rather, it is necessary to quickly assess the potential of
any new technical development, potentially replace existing
digital components through updated ones, and adapt to them
where necessary. This not only leads to potentially quick
and frequent changes of complex organizational and technical
environments. It also necessitates a solid and profound under-
standing of emerging technical concepts and their contribution
to an organization’s value. In the following we will briefly
characterize enterprise modeling as a method of support for
decision makers. Subsequently, we will show how enterprise
modeling can aid in the context of digital ubiquity.

II. ENTERPRISE MODELING

The modeling of the structure and behavior of enterprises
has a long tradition in science and practice for accomplishing
diverse tasks. This includes for example the analysis of an
organization’s capabilities and resources, and comparing them
to others, the facilitation of the implementation of changes or
for aiding decision makers in identifying possible options for
solutions in complex environments [14], [10], [15].
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Whereas the creation of models in general focuses on the
abstraction from reality for specific purposes and for particular
groups of individuals [16], we regard enterprise modeling as a
sub-discipline of conceptual modeling. At its core, conceptual
modeling reverts to specifically created schemas, which define
artificial languages for creating valid models [17]. These
languages are further composed of a visual or textual notation
and an according semantics that defines the meaning of the
elements of the language and how the resulting models are
to be processed [14], [18]. Such language-based models with
a limited set of pre-defined semantic concepts greatly ease
the creation and understanding of models due to the reduced
cognitive load. They permit an intuitive understanding of the
contained concepts and how they are applied to create models.

In an enterprise context, such conceptual models may be
used for example to formalize knowledge [14], for designing,
engineering and structuring information systems [19], or for
the integration of different perspectives [20]. In many cases,
so-called domain-specific conceptual modeling languages are
created, whose concepts are tailored towards particular appli-
cation domains [21]. This includes for example modeling lan-
guages for supporting business process improvement [22], for
integrating semantic technologies in information systems [23],
[24], for managing risks [25], [26] or for designing product-
service systems [27].

III. ENTERPRISE MODELING FOR DIGITAL UBIQUITY

As we will show in the following, these properties of
enterprise modeling are particularly useful in times of digital
ubiquity. As outlined above, digital ubiquity is characterized
by continuous changes of digital technologies and the constant
adaptation of already digitalized business areas. In order to
succeed in such an environment, the ability to quickly under-
stand and adapt to new technologies is of primary concern.

Enterprise modeling can support this process through the
abstraction from complex technologies and by presenting them
in a way that facilitates their application by domain experts.
An example for such an abstraction that is of high relevance
for digital businesses are modeling approaches for data ana-
lytics [28], [29], [30], [31]. These permit even users with little
technical knowledge to use these technologies for their tasks
and thus quickly leverage their potential.

Enterprise models can further act as interfaces to digital

technologies. Thereby, the content of the models is either
processed by according engines or the models provide infor-
mation for configuring machines [32]. Besides the classical
example of workflow engines that execute tasks specified in
the form of process models [33], more recent approaches offer
interfaces to technologies such as machine learning [34], rule
engines [24], blockchains [35], [36], chatbot platforms [37] or
cyber-physical systems [38].

Finally, enterprise models can contribute to setting of
standards as reference models by making best practices and
successful patterns for the usage of new technologies explicit,
e.g. in telecommunications [39] or for smart cities [40]. They
thus contribute to the fast sharing of detailed knowledge within

and across organizations. Approaches in this direction have
recently been sought after for example for blockchains and
distributed ledger technologies [41].

A. Exemplary Application for Distributed Ledger Technolo-

gies

For illustrating the application of enterprise models in
the context of digital ubiquity, we present in the following
two sample models for characterizing so-called decentralized

autonomous organizations (DAO). DAOs are a recent phe-
nomenon that is based on the broad availability of public
blockchains. A DAO is an organization that is entirely gov-
erned through algorithms encoded in immutable blockchains
so that the paradigm of code is law becomes a reality for
all processes running in this organization [42]. Ideally, all
processes are thus transparent to everyone and there is no
central instance governing the organization but rather a com-
munity that is open for anyone to join. As the infrastructure
of blockchains is decentralized, not even technical systems for
running the according algorithms are under the control of one
entity.

Although DAOs are not yet widespread, first implementa-
tions exist that can be publicly accessed. One such available
DAO is Aragon1 that is a platform for creating your own DAO.
To understand how Aragon operates, users can consult the
documentation on it’s website. However, the information there
is spread across several pages and held in technical terms. By
using an enterprise modeling language for analyzing business
models such as the one shown in the example in Figure 1, the
core relationships between the involved partners, customers
and value contributions can be investigated more easily.

The modeling language used for these business transac-

tion models is based on the entities of the Business Model
Canvas [43]. It extends these concepts however by adding
explicit relationships between the entities as well as advanced
functionalities for guiding the user through the creation and
analysis of business models [12]. In this way, the actual
behavior of a business model can be depicted and analyzed
both visually and with algorithms.

Further, a user may want to investigate the enterprise
architecture behind the Aragon DAO for understanding how its
business functions are aligned with the underlying technology.
Also in this respect enterprise models can be of great value for
making these relationships explicit. As shown in Figure 2, the
standardized modeling language of ArchiMate can show how
business entities such as customers of a DAO based on Aragon
interact via specific roles with the offered business functions
and processes and how these are realized on the application
and technology layer [7]. Further, such models permit conduct-
ing algorithmic analyses of this enterprise architecture [44],
e.g. to determine which components depend on each other,
whether sufficient backup systems have been installed, whether
the architecture complies with legal regulations such as data
protection, which systems need to be transitioned to updated

1See https://aragon.org/
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Fig. 1. Business Transaction Model of Aragon for Decentralized Autonomous Organizations

versions due to security issues, whether the systems are
oriented towards scalability or to identify affected business
processes in case of failures for ensuring business continuity.

IV. CONCLUSION AND OUTLOOK

As we have seen, enterprise modeling can aid in the struc-
turing of complex domains, the abstraction from technologies
for easing user interaction and for providing best practices
in the form of reference models. These features make it
useful in times of digital ubiquity where the application of
digital technologies is fast paced and continuously changing.
Future challenges will include the combination of enterprise
modeling with recent digital technologies such as for example
the upcoming distributed ledger technologies or augmented
reality environments. The use of domain-specific modeling
languages thereby eases the interaction with technologies and
permits to quickly integrate them in organizational processes.
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