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Abstract. Process maps provide a holistic view of all processes of an
organization by visualizing their essential relationships. The design of a
process map is of central importance as many organizations create them
at the start of a business process management (BPM) initiative to serve
as a framework. Despite this importance, the design of process maps is
still more art than science, essentially because there is no standardized
modeling language available for process map design. In this paper, we
address the research question of which concepts are currently used in
process maps and how they are related to each other. To this end, we
investigate 67 process maps. Our contribution is a meta-model for process
map design which is grounded in actual usage. Furthermore, we discuss
the importance of different concepts for process map design.
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1 Introduction

Process maps are a key concept for providing an overview of a company’s
business processes [1]. They visualize the main relationships between processes
and facilitate a basic understanding of how the company operates. The importance
of process maps is illustrated by the growing extent of process modeling initiatives
in practice. Often companies maintain process model collections with thousands
of process models [2]. Typically, creating a process map is the first task when
introducing Business Process Management (BPM) into an organization as it
provides an abstract view of all processes [3]. Thus, the process map is often used
as a guide for conducting the subsequent steps of the BPM lifecycle [1].

While there is some initial research on abstraction and categorization of
model collections [4, 5, 6], there is notable insecurity on how to capture such
process-related information on the most abstract level of a process architecture [7].
In practice, process maps are used for that purpose, however, without a standard
modeling language being available. On the other hand, it has been found that
an incomplete and incorrect process map design could have negative effects
on the BPM success altogether [1]. The major challenge in this context is the
specification of a language for process map design that integrates insights from
actual usage in practice.

In this paper, we make the first step towards addressing this research gap
by conducting an explorative study. We investigate the included concepts of
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existing 67 process maps. As a result we present a process map meta-model which
describes the current state of process map design i.e. all concepts we observed
and the relations between them. We also investigate patterns of usage of these
concepts. In this way, we aim to provide a foundation for the standardization of
a language for process map design.

The rest of the paper is structured as follows. Section 2 gives a brief overview
of BPM and process maps. Section 3 introduces the process maps we used along
with the methods we applied to derive our findings. Section 4 presents the results
of our study. Section 5 points to some implications for research and practice,
while Section 6 concludes the paper.

2 Background

In this section, we give insights into the organization of business processes within
an organization and we present the current state of the art of process maps.

2.1 Organizing business processes

A business process consists of activities that when executed transform inputs into
outputs [8]. Typically, a sequence of such processes is performed in order to create
a value for the customer [3]. However, processes may differ in their importance for
value creation. Thus, they are commonly categorized based on the degree of their
proximity to customers. To manage interrelations between the processes and to
systematically document how the firm operates as a whole, organizations often
adopt the BPM approach and start modeling their processes in form of process
models. A process model visualizes the process steps by providing a diagrammatic
representation of a singular process. As a result of such modeling initiatives,
organizations often end up with a large collection of process models. A process
architecture helps to store all detailed process models and the relations between
them in a systematic manner [7]. A process map is typically used as the top level
in a process architecture. It visualizes all processes and their relationships in a
compact way [1].

2.2 Process maps

We can trace back the concept of process maps to the early 1980s when Porter
introduced the value-chain model. The value chain provides a process view of an
organization and represents it as a set of core activities a firm performs in order
to create value for the customer [9]. Scheer adopts the concept of a value-added
chain [10]. He introduces a diagram that represents those processes that create
value for the company. These processes are shown in a sequence, and each can
be hierarchically decomposed into subprocesses that a super-ordinate process
needs in order to be executed [10]. SIPOC is another frequently used tool[11, 12].
It stands for supplier, inputs, process, outputs, and customers and is used as a
guide for analyzing these five aspects with main focus on the customer [12].
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Examples of process maps can also be found in literature [3, 12, 13, 14]. Most
are based upon the value-chain concept and provide means of identifying process
categories and the role each type of process plays for the company. Generally, those
processes that directly create value for the customer and generate revenue are
called core processes [1, 14]. In a process map, these processes are usually related
to each other in a sequential manner and represented as end-to-end processes
[15]. An end-to-end process is commonly a cross-functional process, i.e. a process
that goes through more than one organizational unit [15]. In addition to core
processes, there are also support and management processes. Support processes
provide resources to the core processes, such as human resource management,
information technology, etc. [14]. Whereas, management processes ensure that
the execution of the core processes is aligned with the company’s strategy [14]. In
addition to process categories, a process map also depicts relationships between
the processes. The notion of input/output can as well be very often observed in
process maps.

However, whereas there are well-defined languages for modeling singular
processes (e.g. BPMN, EPC), such a language for process map design is missing,
which can be inferred from the high heterogeneity of process map designs we see
in practice. To our knowledge, no research has been conducted on the extent to
which process map elements serve all the representational needs of process map
designers. In this study we aim to consolidate the current practice of process
map design in order to provide a foundation for developing a language that helps
practitioners to design process maps in a standardized manner.

3 Research Design

In order to understand the current practice of process map design, we analyze
process maps from literature and practice. We want to (1) elicit meaning and
develop knowledge into the concepts used within a single process map and (2)
find patterns of the combined usage of concepts.

3.1 Methods

To address the first point, we gather process maps and analyze each of them for
the concepts being used and any means by which the identified concepts relate to
each other. As a result, we generate a process map meta-model which encapsulates
all concepts and relations we observed. We use UML (Unified Modeling Language)
as a language to design the meta-model. To address the second point, we adopt
the approach of [16]. We create an Excel spread sheet and record each concept
and relation between the concepts. We encode the usage of each with 1 or 0. We
apply hierarchical clustering on the data to identify concepts that frequently or
rarely occur together in a specific combination within a single map.
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3.2 Data collection

We analyze process maps from both practice and literature. We found 21 process
maps in BPM books [13, 14, 17, 18, 19, 20]. In addition, from interviews we
conducted with companies, 13 of them provided us with a print out of their
process map. Also, we used 5 process maps that were part of published case
studies [21]. In order to make sure we cover all concepts used in existing process
maps, we searched for additional process maps using an Internet search engine.
For this we used two key words, namely “process map” and “process landscape”.
Altogether, we use 67 process maps in the analysis.

4 Findings

In this section we present the meta-model, explain the included concepts and
show the results of the hierarchical cluster analysis.

4.1 Process map meta-model

The process map meta-model in Figure 1 depicts all unique concepts we found in
the 67 process maps. The key component of process maps is a business process.
A process is triggered by an input from the supplier and is usually clustered in a
category with other processes that serve a similar purpose. A process could also
belong to a phase depending on the time of execution. They are conducted by
actors, could eventually use a resource during their execution and can be related
to other processes in order to produce an output for the customer.

A supplier is a party that provides inputs that triggers the execution of an
end-to-end process. A customer is the one who receives outputs resulting from
the execution of a process. A resource is a source of supply or aid that can be
drawn upon when needed by any process or an instance of a process (e.g. resource
water is required during the production of energy). If necessary, one process uses
one or more resources throughout its execution. However, a process does not
necessarily need to use a resource in order to produce an output. One process
can have zero or more actors that are responsible for its performance.

A category is a group of processes that have a particular role within one
company. One process can belong to only one category. Processes that are
clustered in one category serve a similar purpose. A phase is a temporal category
that contains a subset of processes coming from one or more process categories.
It is temporal because a certain number of processes need to be performed in
order for an intermediate outcome to be produced. This intermediate outcome
could be used as a trigger for the processes that belong to the next phase.

The condition constraints or guards the relation that is used between two or
more processes (e.g. if process C can only start after processes A and B, than
the condition will rule-out all those relations that do not capture this behavior).

One process can be related to other processes through one or more relation
types. There are four main process relations: trigger, data flow, support, and
manage.



A Meta-Model for Process Map Design 29

Fig. 1. Process map meta-model

The trigger relations could be used between processes that belong to the same
or to different process categories. There are two types of trigger relations. (1) A
sequential trigger is a control-flow relation used between processes to indicate
order of performance. Hence, only when the first process finishes the second
process can start with execution. Alternative variations of process order are also
possible, such as when one process is finished with execution it could trigger more
than one process, accordingly processes could also be executed in parallel and
one process could be triggered several times in a row until the desired outcome is
produced. (2) A decompositional trigger relates a core process to its subprocesses.
If a process is hierarchically decomposed it has a number of subprocesses that
need to be executed in order for the process to finish.

Data flow can be depicted between processes that belong to the same or
different categories. This relation, when used, does not necessarily trigger another
process. Instead, it only passes information from one process to another without
interrupting its performance. A support relation is used only between the processes
from the core and support process categories. The direction of support goes from
the support to the core processes. Support processes serve any immediate need
by all of the core processes. Likewise, a manage relation is used only between
processes that belong to the core and management process categories. The
management processes manage the core processes by taking care that the process
is performed according to defined rules.
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Fig. 2. Hierarchical clusters of process map concepts
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4.2 Use of process map concepts

Figure 2 illustrates the result of a hierarchical cluster analysis. The figure gives us
insights into the design of process maps. In particular, it shows us which concepts
are most frequently used together in a combination within one process map. We
observe that there is apparently a connection between the three process categories
and the sequential relation. Namely, this is the most frequent combination of
concepts that usually appears in a single process map as seen in the upper part
of Figure 2.

Concerning the categories, we learn that the management and the support
categories typically occur together. This indicates that organizations either focus
only on core processes, or in case they include other categories, than they show
both the management and the support category.

With the relations we can also identify a clear pattern. It appears that there
are different types of process maps. While some maps provide many details
including several types of relations, other maps aim at providing a broad overview
and omit relations other than the sequential trigger. As for the supplier and the
customer, we observe that both are part of one cluster. This indicates that these
concepts are very likely to occur together. So, organizations tend to either show
both or none of them.

Concerning the rest of the concepts, we observe two aspects. First, actors,
resources, and legends are part of one cluster. Hence, their occurrence is positively
correlated, which means that either a process map provides all or it includes
none. The second point relates to the co-occurrence of actors, resources, and
data flow. As indicated by the clusters, there is a tendency for these concepts to
occur together. This illustrates that maps containing actors and resources are
also more likely to show how these resources are used during the entire process
flow, until the point an output is produced.
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The hierarchical clustering points to the fact that process maps might be
used with differing intentions. While some maps provide extensive detail such as
actors, resources, and triggers, other are rather inclined to provide an abstract
picture. The latter category tends to omit concepts like data flow relations and
other details such as actors and resources.

5 Implications

The findings from this paper have several implications for research and practice.
In relation to implications for practice, we emphasize the importance of process
map design completeness. We argue that a well-designed process map should
be able to elicit basic understanding of the company’s operations. For this, the
designer should use all those concepts that will enable such understanding, rather
than only represent the company’s processes in three categories without using
any additional elements. Also, taking into account that a process map design is
considered as a strategic step, its design could strongly influence the subsequent
detailed process modeling [1].

In terms of implications for research, the analysis we present provides a
basis for consolidation of concepts and represents a step towards a standardized
language for process map design. Thus, this paper sets a starting point for their
design by summarizing all used concepts in currently existing process maps. This
particularly assists in establishing a body of knowledge on current process map
design.

6 Conclusion

In this paper, we investigated the concepts used in 67 process maps from literature
and practice. Based on this analysis, we derived a process map meta-model that
covers all concepts these process maps use, as well as the relations between
them. We applied a hierarchical clustering method and showed the most frequent
combinations of concepts used within a single process map.

We found that the core process category is used in all process maps, while
those maps that include a support category also have a tendency to include the
management process category. The sequential relation is frequently used by most
maps to relate processes. In addition, our findings showed that those process
maps that include additional information beyond process categories and relations,
such as actors, are also likely to include extra concepts, such as resources, and
show how all this information is presented throughout the process execution with
the use of a data flow relation.
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