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Abstract

This paper reports on the plenary panel discussion on “How to Build a Perfect Enterprise
Modeling Method” held at the POEM 2021 conference. The panel was charged with finding a
pathway to the perfect enterprise modeling method. The panelists have a background in
enterprise modeling and method engineering. So, the question is: Can method engineering help
with designing a better enterprise modeling environment? The contributions in this paper
should be regarded as a snapshot of our viewpoints at the time of the panel.
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1. Introduction

Enterprise Modeling (EM) is a well-known approach to formally describing an enterprise with a set
of models reflecting different views of the enterprise such as its organizational structure, business goals,
services, products and processes, information system (IS) and its components, I T infrastructure, security
aspects, etc. The models are abstractions of the enterprise knowledge. They provide a medium to share
a common understanding between various stakeholders and to conduct the progression of the enterprise.

An EM method is a conceptual tool, facilitator and guide that has various applications in the life of
an organization. It supports the implementation of its Enterprise Architecture [1], the strategic planning,
re-organization and digital transformation [2], the development and evolution of information systems
and services in concordance with the organization’s development strategy [3], the design of new
products and services to be delivered to its customers [4], the development of digital twins [5], and
dealing with various business challenges [6].

A typical EM method includes several modeling languages, one per different modeling view, and
provides guidance (and sometimes a supporting tool) to build the models. It aims to be generic in the
sense that it can be applied to any enterprise. However, the life of today’s enterprise is not a long quiet
river. It has to cope with diverse challenges of digital transformation, business agility and even
technology disruption. The needs for EM evolve at the same pace as organizational contexts, business
requirements and technologies evolve. Therefore, how could one method satisfy all organizations in all
situations?

A large number of EM methods and languages have been proposed by academia and industry [6],
but changing EM requirements make the task of building, tailoring and extending EM methods more
than relevant today.
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The aim of the panel held at the POEM 2021 conference was to explore the Method Engineering
(ME) perspective of Enterprise Modeling (EM) — to elicit the requirements and highlight the challenges
of ME for building a perfectly adapted and efficient EM method. The panelists were invited to answer
the following three questions and sub questions:

1. What are the requirements for a perfect EM method? Does one method can fit all
organizations and all situations? Does the enterprise context matter when building an EM
method? How to make the EM easy and efficient?

2. Which ME approach for building an EM method? What works and what does not? How to
learn from past failures and/or successes? Should we collect patterns and anti-patterns of ME
for EM?

3. What expertise and effort are required to build/use an EM method? How to reduce the
effort and how to gain the expertise?

The panel involved Dominik Bork, Manfred Jeusfeld, Marite Kirikova and Janis Stirna as the
panelists, while Jolita Ralyté was the moderator of this session. The reminder of this paper summarizes
the discussion: the views of the panelists and ant the inputs from the audience regarding the three main
questions described above. In section 2 we elicit the requirements that an EM method should satisfy to
seek the perfection. In section 3 we discuss method engineering challenges while in section 4 we reflect
on the expertise and effort required to create EM methods. Section 5 concludes the paper by
summarizing the outcome of the panel.

2. Requirements for a perfect EM method

From the Method Engineering (ME) point of view, and especially from the situational ME [7] point
of view, one method cannot fit all situations and all organizational contexts. The first step of building a
new method consists in specifying the requirements for this method [8]: defining its scope, required
functionalities and quality aspects in accordance with the organizational context and situational factors.
Functional method requirements specify various types of models to be produced, validated and
managed. They are necessary but not sufficient to reach method perfection. Perfection, as a concept, is
usually related to quality. In the following subsections we mainly discuss the quality requirements and
situational aspects.

2.1. Quality requirements for an EM method

An enterprise modeling method typically covers multiple perspectives (data, process, goal, event,
etc.) for multiple levels (business, application software, network and infrastructure, etc.). Such a multi-
perspective, multi-layer modeling method first has to fulfill the typical quality requirements for multi-
perspective modeling methods:

e Minimal redundancy: The constructs used in the different perspectives / layers should have a
minimal overlap to avoid redundancy in the models created for the perspective / layer. A certain
amount of redundancy is unavoidable to be able to express cross-references. Further, some
redundancy may be useful to detect conflicts in views expressed by different stakeholders /
modelers.

e Cross-notational constraints: When one modeling language makes references [9] to constructs
used in another modeling language (used for another perspective / layer), then the EM method
should contain suitable constraints for using these cross-references.

e Consistency: Changes in one model involving concepts that have cross-notational links to other
models should be translated into semantically equivalent changes that an EM modeling tool
should automatically apply to all affected models in order to retain an overarching model
representation of the enterprise [10].

Specifically for EM, we identify further requirements for the perfect EM method:
e Ontological grounding / semantics: The constructs should be related to an agreed-upon
ontology of artefacts occurring in enterprises, such as resources, processes, events, and so forth.
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For example, a construct for a task should be declared to be equivalent to some concept in the
ontology.

e Detection of modeling flaws: The perfect EM method should have advanced tools to detect
flaws in models as well as “undesired model patterns”.

e Extensibility: The core constructs of the EM method should be extensible by domain-specific
constructs, ideally defined as specializations of the core constructs. The new constructs shall
not violate the semantics of the core constructs that they are subclasses of.

e Multi-level abstractions: Enterprise models describe artefacts at different abstraction levels,
e.g. physical infrastructure objects such as machines, computers. Databases like product
catalogs refer to product models (further grouped into product types and categories). There may
be business processes about the creation of product/service instances. Other business processes
are about creating product/service models. Hence, the perfect EM method should be able to
deal with artefacts at any of these abstraction levels.

Perfection of an EM method, consisting of procedures, meta-models, and actually constructed
models, thus, depends on the quality of enterprise (meta-)models. K.S. Andersen, under supervision of
J. Krogstie, has amalgamated the following systems of criteria for evaluating enterprise model quality
[11], which are inherently important also for EM methods:

e Principles of modelling from [6]: Completeness: the degree to which all relevant facts from the
domain are included in the model; Correctness: how well the model conforms to the rules of
the modelling technique; Flexibility: the degree to which the model can adapt to changes in the
modelling domain; Integration: to which degree of consistency between the different sub-
models that constitute the model; Simplicity: the degree of minimal use of modelling constructs
for the presenting knowledge in the model; Understandability: the extent to which the concepts
and structures of the model can be understood by the stakeholder; and Usability: the ability of
the model to be used for its intended purpose.

e Guidelines of modeling from [12] that contain such general principles as the principle of
construction adequacy for being able to have a consensus that a model is correct compared to
reality; the principle of language adequacy for a modeling context; the principle of economic
efficiency ensuring that the cost of creating and maintaining a model does not exceed the value
gained from it; the principle of clarity dealing with comprehensibility and explicitness of
models; the principle of systematic design requiring every view be connected to the model and
not creating disagreements between other views; the principle of comparability — models
should be comparable both on model and meta-model level.

e SEQUAL (semiotic quality framework) [13] — a systems modelling reference model for
evaluating the quality of conceptual models.

The strive for perfection can be also considered in terms of useful and used in practice. This in turn
requires two key points to consider: (1) the EM method facilitating the production of high-quality
models and (2) satisfied stakeholders [6]. While the former is addressed by introducing various
guidelines and recommendations for modeling, the latter is achieved by recommendations and
guidelines, and often even plain common sense, for organizing modeling sessions and projects. How to
organize modeling and requirements workshops has been discussed, for example, in [14] [15]. In
addition to such guidelines there are also a number of requirements to consider.

The EM method is to be defined and recognizable by its stakeholders. This means that it is possible
for its users to say what the method is and how to use it, including how to acquire and introduce it in an
organization. In this regard the method should support these actions e.g. by offering pathways and
integration points with other methods and approaches. In doing so it would relieve the stakeholders
from the burden to think how to do things they are already doing according to the new method. At the
same time the EM method should also require certain discipline and rigor of working. Without this
there is a risk that over time its use will degenerate into purely performative actions without deeper
analytical meaning. In such cases only the name of the method would be left. Such situations have been
observed in practice even by commercially successful method users. One of the reasons for this is the
lack of understanding of what methods are, what in terms of skills and resources is needed to use
methods, what they can actually help the organization to achieve, and what they cannot.
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A common requirement observed in practice is that the EM method should be easy to use and, as
formulated by potential stakeholders, “uncomplicated”. In this regard it is worth noting that these are
subjective criteria related to one background knowledge and pre-existing skill set. It is often so that
things we know how to do seem easy to us. Hence, EM methods should relate to other methods and
management techniques, even only to provide reference points. Method engineers should also think
about how easy their method can be communicated to potential users and how they will understand
them.

EM methods have to be customizable. They should offer customization and integration
possibilities, e.g. in their meta-models and supporting tools. It should also welcome such customization
and extensions, for example, by providing guidelines and consultations by method developers. At the
same time, it should also be stated that not every aspect of the method should be open for customization
and not everybody should be doing that. A way of dealing with this aspect in practice would be to strive
for a more dedicated role of method expert or manager on an organizational level.

Last but not least, a perfect method would be supported with the tools that automatically could
represent the existing IT architecture and reuse knowledge represented and captured by IT systems of
an enterprise. Another issue is a visibility of available models and other forms of representation. One
of the interesting approaches proposed in this regard is having a cockpit where the different views on
an enterprise are available [16].

2.2. Taking into consideration the organizational context

The enterprise context should also be considered when choosing and using EM methods. For
example, [17] and [18] discussed various aspects of situational contingencies named intentional and
situational factors influencing EM method and tool adoption and use. In short, the choice of EM method
and tool and their use depends on the intentions the company wants to pursue e.g. does it want to use
the method without the support of external experts, and the situation it is in, e.g. how mature it is in
terms of using modeling methods in general. These we call intentional and situational factors.

Regarding the context of an enterprise and the situations we can distinguish between features that
are context and situation independent and the ones (e.g. language adequacy) that may be tailored to the
size of the enterprise, business area, geographical location, cultural environment, political environment
and other contextual and enterprise specific factors. One aspect that has a generic importance is the
capability of an EM method to support continuous improvement in an enterprise [19]. To support
continuity, the method must be applicable iteratively, and the results of its application should be
reusable for further iterations. Respecting continuous changes in enterprises the method itself may need
to have continuous improvements that make it conforming to new strategic and business needs of an
enterprise. To have a continuous evolution and application of EM methods, a sophisticated tool support
is necessary for capturing the modeling results, maintaining them, and simultaneously letting to
incorporate changes in meta-models.

3. Method Engineering for EM

The aim of method engineering is to develop theories and foundations for building and adapting new
methods. EM methods are within its scope. Situational method engineering [7] affirms that the method
to be effective must perfectly adapt to the situation of the organization or the project which uses it. In
this section we highlight the challenges and requirements that method engineering should take into
account to support the engineering of situation-specific and adaptable EM methods.

The underlying question is whether the diversity of enterprises is so high that enterprise-specific
methods should be developed on the fly. If so, then it may be hard to compare enterprise models of
different enterprises. Such comparisons are almost impossible due to the confidentiality of the models.
Still, there should be a common core of constructs that the EM community may agree upon, roughly
along the lines of Zachman Framework [20] and TOGAF [21]. A particular challenge for an EM method
is the knowledge acquisition. A meta model defining the constructs is not sufficient. One also needs to
specify how to extract the models from sources such as interviews, existing information systems,
documentation, and so forth. Another open challenge is the specification of analysis tools for enterprise
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models: error detection, quality assessment, dependency tracing, simulations may be some of the
analysis services to be offered. When enterprise models are used for what-if scenarios, then the method
engineering approach should include constructs on how to map the to-be enterprise model back to the
enterprise systems that implement the model, e.g. the ERP system of the enterprise.

To cater for the diversity of enterprises, one may also dynamically extend a core EM method by new
constructs specific for the enterprise. The wheel does not have to be re-invented many times. A core
EM method can be reused. The method engineering approach is then by principle incremental. Like for
schema evolution in databases, changes to the EM method may require adapting the models created
with the old version of the EM method. It would be desirable to allow the method engineer to restrict
changes to those that would not require extensive changes to existing models.

One approach to adapt enterprise modeling methods to specific contexts and enterprises that was
also generically implemented on a state-of-the-art metamodeling platform has been proposed by Bider
et al. [22].

Patterns and anti-patterns are a proven tool to incorporate empirical knowledge into an engineering
activity such as software engineering. In the context of enterprise modeling, such patterns could express
for example how a software architecture supports a process pattern like “separation of concerns”.
Patterns and anti-patterns can also be used to analyze enterprise models that are mined from other
enterprise systems such as ERP systems. The downside is that patterns are only useful in a specific
context (e.g. legal framework of a given country). It is inherently difficult to explicitly represent such a
context.

The development of EM should be based on the principles of method engineering. A key aspect of
method development is modularization; to offer a component-based method and guidance on how to
use and combine the components in various method application contexts. This approach was used, for
instance, in the development of 4EM and CDD. More about the CDD development and the choices
made in this process is available in [23]. The component-based approach also offers the possibility to
develop method extensions that do not need to be planned or even envisioned in the early stages of
method development.

A key aspect of method development is tool support. Methods without any tool support are hard to
introduce in practice. Hence, in this regard, the method development team should have an early strategy.
While it is, of course, possible to develop a new tool from scratch this approach is undoubtedly costly
and time consuming. Instead, strategies such as the implementation of method support in a customizable
meta-tool should be considered as more efficient because despite their drawbacks such as being locked
into a vendor’s tool and the functionality of that tool.

Method engineering for EM methods should foremost explicitly specify the intended stakeholders
and their purposes of using the method to be developed. This makes sure that the method is neither
over-engineered by focusing on edge cases, nor that it fails in covering the domain and supporting its
purposes adequately. Moreover, EM method engineering should aim to follow procedures that are
flexible and iterative in nature. The approach proposed by Frank [24] accounts to these requirements to
a great extent by using sample models (or even informal sketches) as early as possible in the method
engineering lifecycle. Explicating early design decisions by means of examples enables the method
engineering team to involve other stakeholders and to integrate their feedback as early as possible.
Eventually, the proposed EM method needs to undergo empirical evaluation in order to show its
usability, ease of use, and value in the intended domain by the intended stakeholders.

The method engineering community should take care that the method can be supported by a
dedicated tool or a set of tools. These tools would be expected to capture the stakeholder knowledge
and generate useful representations of this knowledge. A good example of such generation capabilities
is the CORE tool from Vitech corporation [25]. This tool, for instance, on the basis of a functional block
diagram can create an IDFO diagram or an activity diagram. This way the effort of model creators is
saved and additional means for quality checking are available. Similar model generation approach could
be also applied to models included in EM methods.

Respecting that the EM methods are applied by stakeholders whose knowledge may differ and is
evolving, the method engineering for EM methods has to consider also supporting models and processes
for knowledge management [26]. Another important issue is that the engineering method considers not
only the method per se but also the software solution(s) that will support the method.
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The above issues have been relatively well-understood in the EM community as well as they have
attracted some albeit insufficient attention in publications. What has been discussed and researched
considerably less is what kind of project management and project team a successful ME project should
have. For example, many method developments have some origins in the academic world, while tool
development needs considerable industrial backing that cannot be easily established in academic
environments. Methods and tools need to be applied and the experiences of the applications channeled
back into the development. This puts forward the need for the method development team to consist of
researchers and practitioners. Another issue is that for a successful method to be existing and having
impact in the practice, it needs to be used and updated over a long time. Hence, the more commonly
seen constellations of teams centered on an externally funded research grant of 3-5 years need to plan
how to work after the initial project ends.

4. Expertise and effort required to build/use an EM method

The key areas of expertise for building and maintaining EM methods professionally are method
engineering and conceptual modeling as well as, if we consider that most methods require it, knowledge
of modeling tools and method implementation in tools. Without competence in these areas the method
developers will most likely end up repeating many mistakes of the past and most likely end up only
with a research prototype method that focuses on the central aspects of the envisioned method, but will
lack the comprehensiveness and detail needed for a method to be used in practice. For example,
developing a core of a modeling language with meta-modeling can be done relatively quickly, after that
a simple graphical language can be constructed and tested on a few example cases. While in a research
project this would count as the first step of validation, it is still far from an industrially applicable
method. To achieve the latter, one would need to apply it to a reasonable number of real-life projects or
cases (probably no less than 10) and develop an extensive method guide, populated with examples,
experience-based recommendations, patterns, and etc. This takes considerable time and effort and,
moreover, it cannot be done with only a few people in the method development team. In addition, there
are the ongoing tasks such as keeping a website up-to-date.

EM method development needs to be seen as a long-term endeavor. Two main stages can be
considered — (1) the initial development work towards creating the first reasonably complete and useful
method, and (2) applying the method and at the same time continuously improving it. The latter stage
also requires the method developers to engage in activities in which only few of them have extensive
expertise. These are marketing and sales of methods, tools and related consulting services. An aspect
that has not been discussed in this regard is branding. Would it be relevant to think of modeling methods
as brands, and, if so, what then can be done to increase brand recognition and awareness? The EM
community associated with the POEM conference mainly represents researchers who write academic
publications and books. The reach of these activities outside the community however seems limited.
Positive examples of other activities with potentially higher impact are, for example, the NEMO
summer school [27].

In order for EM methods to be usable and actually used in practice, two things are of paramount
importance. On the one hand, EM methods need to be supported by appropriate modeling tools. On the
other hand, the value of enterprise models needs to be equal or higher compared to the efforts involved
in their production.

To account for the heterogeneous stakeholders involved in enterprise modeling, corresponding tools
need to be modern, easy to deploy, and efficient to use. The provision of application systems through
the browser/cloud is nowadays considered a commodity and stakeholders involved in enterprise
modeling projects should not be expected to install a software in advance or to get experienced with
entirely new software systems and user interfaces. The uptake of web technologies and the provision of
modeling tools through the web or as extensions to widely adopted systems like VS Code enables great
potential for the EM community [28].

In order to increase the value of producing enterprise models, the EM community should also be
open to incorporate methods and techniques from data science and artificial intelligence (for a recent
discussion and selected advances, see [29][30][31][32]). Intertwining enterprise modeling with these
fields of research not only generates manifold potentials for intelligent or assisted modeling [33][34],
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it also ensures that the EM community works on the big challenges and remains attractive to students
and young researchers.

A perfect EM method should also minimize the effort to create an up-to-date and consistent
enterprise model. Many enterprises already have a number of software systems in use that maintain a
partial view of the enterprise: workflow management systems contain process models, UML modeling
tools may contain data models and other models, ERP systems contain not only data but also process
models. Process models can be mined from event log files. The organizational structure of an enterprise
may be stored in an ERP system or static documents. Such sources should be harvested automatically
to minimize the manual modeling effort. While the initial investment in the necessary import filters is
rather high, the automatic execution allows to keep the enterprise models up-to-date with minimal
human effort, much like the ETL process in a data warehouse. The perfect EM method should
automatically generate abstractions of the harvested models.

A positive example in terms of EM method and tool usage is ArchiMate language [35] and Archi
tool [36]. Both are flexible and easy to teach. As a result, students who learn these methods at
universities are freely using them at their workplaces. From this we can learn that overall education in
enterprise modeling matters, as well as availability of freely and openly accessible tools. Simplicity is
an important factor in the use of any tools, however, we cannot afford to oversimplify in enterprise
modeling. Therefore, the skills for enterprise modeling will be possible to develop only gradually and
by obtaining knowledge in several areas such as conceptual modeling, the use of modeling tools,
facilitation skills, etc.

5. Conclusion

“Perfect is just a vision. We will never reach it, but we can work towards it. It keeps us sharp and
critical and longing for more and better. It aligns goals of people. This is also how an organizational
vision works” (Geert Poels, panel attendee). This quote from the panel chat suggests that while a perfect
EM method is probably not reachable, it is still worth striving in that direction.

The aim of the panel presented in this paper was to challenge participants to express their
understanding of what a perfect EM method should be and to identify the method engineering
challenges to build such a method. Below we summarize the main findings from the panel discussion.

Value proposition. First of all, the method engineer should state the value proposition of the
method. An EM method should be useful: fit to the purpose and fit to the user and his/her concerns. As
the modeling task requires time and effort, the obtained results should be worth of it. Henderik Proper,
a panel attendee, calls it a “Return on Modeling Effort”. In general, an EM method is expected to support
multi-perspective and multi-layer modeling.

Strong theoretical foundation. An EM method should be theoretically well-founded: based on an
agreed ontology and formally defined using meta-models and/or formal languages. That concerns
abstract and concrete syntax as well as the way of working to create and use models. This can be done
with the help of method engineering approaches and tools and quality reference models.

Adaptability. The context and needs of EM vary from one organization to another and even evolve
within an organization over time. Therefore, an EM method should be customizable and extensible by
context-specific and/or domain-specific constructs as well as empirical knowledge captured in patterns
or anti-patterns.

Method engineering. Many method engineering approaches and techniques exist. Which one to use
for building an EM method? Keeping in mind that the method should fit the organizational context and
needs, which evolve over time, we see two possibilities: (1) building on the fly or (2) tailoring of a core
EM method? Both approaches are based on the principle of modularization. A method is viewed as a
composition of method components, which cand be added and/or removed depending on the situation
and current needs. That supports continuous method improvement. Component-based approaches also
support incremental method development where method extensions can be done at any time, they do
not need to be planned in advance. To build an EM method, both, method engineering and EM
knowledge and expertise are required.

Automation. A tool support is necessary at both levels: method engineering and method application.
A method engineering platform is expected to help formally define methods, potentially by reusing and
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adapting existing method components, and to support their continuous evolution. Similarly, to make
the modeling task efficient, an EM method should be supported by advanced tools, easy to deploy and
to use. The tools must not only help to create models but also verify and validate their consistency and
quality, and establish cross-model and cross-layer links and dependencies. Hence, the evolution of an
EM method implies the evolution of the tools that support it.

Learning. No method or tool is going to completely replace human knowledge and experience,
especially that of the business domain. Training is essential to gain expertise and efficiency in in the
use of EM methods and tools.

Success. Finally, how can we measure the success of a method? Is the fact that the method is used
in practice sufficient to say that it is successful? No, this is only a minimum criterion for appreciating
the method. To reach the success an EM method should deliver the promised value to the stakeholders
and possess most of the quality aspects highlighted in this paper.
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