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Figure 8: Proposed “to-be” View 2 for ARIB
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3.4.4 Case study 2 - Labour Inspectorate

This case study led to a very different picture, as shown in Figure 9 In this
organization, there is a sophisticated process modelling tool in use, and number
of documents have been generated from the models managed by this tool. In
this case, the main gap we discovered was that the process hierarchy was not
properly modeled and accordingly, documents on the general level were missing.
The green boxes in Figure 9 show where this missing process hierarchy would go
in the PDC and how this hierarchy could be bound with other documentation.

An update procedure of detailed documents (job description, daily pro-
cedures, data usage etc.) was in place. The process hierarchy gave better under-
standing about the full processes and a big picture about the whole organization.
Upper layers of the process hierarchy give a structured base for general
documents like goals and strategy. Additionally, process hierarchy could be used
as a table of contents for the process model — flexible entrance into the detail
level of the process diagrams.

View 3 gives an interesting result here (Figure 10): there are two layers of
duplicated documents: the upper circle is highlighting legislative documents
(that have to be used in theory) and more structured documents (that employees
use in practice).

During the assessment process, the main attention was focused on the
comprehensibility and usability of the process model outputs. The document
cube gave a structure to design changes.
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3.4.5 Case study 3 - Estonian Tax and Customs Board

Case study 3 highlights the problem of lack of integration of process models
produced by a modelling project and daily documentation in the organization. The
goal of the implemented process modelling project was process optimization
and process change. The project produced high-quality process models. The
analysis phase of the project highlighted different problems and a To-Be model
was produced. If we look at the project from the business process analyses
perspective, then result is excellent. Unfortunately, there were not any output to
the daily documentation, and for this reason, the model was not used by the
employees (Figure 11).

The main problem in the long term here is the process update. After the pro-
ject, there is not enough time and attention to the process model. The model is not
used and updated in daily life. The “death” of the model is just a matter of time.

The PDC was an excellent tool to design changes in the documentation and
find suitable outputs from the business process model to support deployment of
the model (Figure 12). These changes brought together employees around the
process model and made them think about the daily processes, problems,
needed changes, etc.

There main issues were identified. First, there was a lack of a proper process
hierarchy — table of contents. Second, more documents were needed for daily work
of employees. Finally, process modelling tool simplifies documentation update,
and even more important, intensive use gives motivation for the model update.
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3.4.6 Conclusion of case studies

One can distinguish three patterns of process documentation from the case
studies:

Pattern 1: If entire documentation is in a textual format, then information is
re-used to some extent when creating various models; at the same time, it is
labor-consuming to depict models in a textual format when the system changes.
As a result, the quality of information deteriorates — descriptions fail to
correspond to reality after a while, and due to that, their use declines (ends)
[130]. The organization used the document cube in process modelling planning
phase — design process model outputs and integrate these outputs with daily
documentation. In the given case, the whole organization will get an idea of
how the process model to be created is integrated in the existent documentation
targeted at different user groups, and how the update procedure of different
documents will be carried out.

Pattern 2: The second pattern is a typical example of how various quantities
of information develop in an independent and parallel manner “thanks to” new
process modelling and analysis tools. This indicates that the use of BPM tools
has not yet been deployed in an organization where analysts use new tools for
specific projects, but apart from that, the larger part of an organization uses
textual documents — the output of the process modelling project is not oriented
to employees. This is typical for organizations that have not thought of the
wider use of the result in the organization before the process modelling project,
and therefore, overlapping and non-integrated models have begun to emerge.
The PDC allowed us to identify outputs that could be generated from the
process modelling tools and thus to integrate the process models with daily
documentation.

Pattern 3: The third pattern depicts a more mature organization where the
output of process modelling tools has been integrated into daily usage and
information is regularly updated. The mapping and analysis of the whole picture
pointed to various possibilities for a more efficient use of BPM tools, as well as
better integration and management of daily (process) documentation in an
organization. In the given case, PDC is of help in carrying out the “inventory of
process models” that results in the planning of a better integrated use of process
documentation and easier update.

When someone is a creator or a user of a model in an organization, they
often fail to see the full picture of documentation — where information gets
duplicated, how to manage administration of the whole, how to integrate
outputs of modern tools into a system of managing information. Such simple
graphic depiction and analysis of information helps examine how the process
models are managed and find possibilities for documentation improvements in
an organization.
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3.5 Three years later

We conducted a PDC update in organizations that participated in the study, and
as an example, provide Estonian Agricultural Registers and Information Board's
(ARIB) diagrams which depict the changes that took place over the last three
years.

Today’s As-Is diagram of ARIB (Figure 14) shows that clear progress has
been made in the direction that was planned together 3 years ago (Figure 13).
The current pattern is similar to Pattern 3 (Chapter 3.4.6) that was explained
earlier — process model is integrated with daily documentation. Some important
changes, when comparing Figure 13 (To-Be model from three years ago) and
Figure 14 (As-Is model today):

e Detailed descriptions of processes and managing those now takes place in
the business process modelling software environment.

e The list of the processes (before, it was managed with an Excel table) is in a
structural format (process map) and can be used in an interactive manner in
the business process modelling tool.

e Job descriptions now include diagrams.

e New diagrams have been added to the management level (Strategic Map)
which describe the organization as a whole from various points of view and
indicate the context of various subjects in that entity in a visual manner.

e Strategy documents and diagrams are linked to the general process map.

e Some of the procedural descriptions are still in the old (textual) format;
updating those is considerably more complicated, compared to new tools and
the process-centric approach.
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In conclusion, it can be said that a large part of the plan has been implemented
by now; at the moment, only deployment needs to be completed — covering the
entire organization with new documentation. The current As-Is view of PDC
(Figure 14) was used by the organization to deploy new systems and plan their
integration in the organization — document management system and the data
warehouse application.

3.6 Conclusion

The PDC gives a simple structure for mapping the organization documentation
and to assess its completeness, consistency, comprehensibility and updatability.
In organization with comprehensive process documentation, the PDC allows
one to identify gaps and integration opportunities. Meanwhile, if an organization
is starting a new process modelling project, the PDC can be used for planning
purposes in order to determine how the process models will fit with other docu-
mentation.

We are not aware of previous work that addresses the question of how to
visually map organization-wide process documentation with different structure in
order to identify gaps and integration opportunities. A recent work [116] proposes
a tool for integrated diagrammatic and textual process description, but it does
not address the above question. Some related work has addressed the question
of what is the perceived value of process modelling and process models [131] or
what are the main obstacles and pitfalls of process modelling [113]. Other work
has discussed the importance of wider usage of process models — beyond
analysts [132]. This latter work argues that participation and involvement of
employees in the process modelling project is important and correlates with
quality and usability [30] [15]. However, this body of work is orthogonal to the
PDC’s objective of identifying gaps and integration opportunities.
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4. FACTORS OF SUSTAINED PROCESS MODEL USE

4.1 Introduction

Business process management (BPM) is a central component of information and
operations management practices in many modern organizations. A common
practice within BPM projects or programs is to capture the business processes
of an organization in the form of business process models. Process models serve
manifold purposes, including preserving and communicating process knowledge
as well as analysing, redesigning and automating processes for the purpose of
continuous business improvement [133].

Process models are generally created in the context of a specific goal [134].
For example, a model of an order-to-cash process might be created in the context
of the deployment of a new enterprise resource management system in an
organization. However, said model can be subsequently re-used for other
purposes such as training of new staff members or continuous process improve-
ment. If process models are to serve as a unifying vehicle for managing business
processes, it is desirable that process models are re-used over a sustained period
of time, past the specific initiative or project where they were created.

Various studies have elucidated and analysed the determinants of knowledge
sharing and reuse in organizations [122] [135]. In comparison, the reuse of
process models — as an integral component of an organization’s knowledge base —
has received less attention. As reviewed below, some studies have considered
the question of process model use and reuse, but only in the context of specific
projects, rather than sustained use over time.

In this setting, we focused on the question of what factors determine whether
process models are used in a sustained manner or only for the purposes they
were initially created?

To address this question, we followed a multi-case-study approach described
in Chapter 1.2. In the first phase, we analyse the literature on success, impact and
reuse factors of process models and more broadly knowledge reuse. Drawing
upon multiple previous studies, we build an a priori factor model of a sustained
process model use. In the second phase, we conduct case studies in four
organizations. In these case studies, we assess the current state of each
organization with respect to the identified factors on the one hand, and their
level of sustained process model use on the other hand. Based on data collected
during the case studies, we establish possible relations between the identified
factors and the observed process model use in the organizations under scrutiny.
After these four case studies, the assessment instrument is additionally tested
and elaborated in seven organizations.
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4.2 Theoretical Background

Process models are generally created and initially used in the context of specific
BPM initiatives or projects with certain purposes in mind. Process models could
be created, for example, in the context of a process improvement project [136]
or within the scope of a software integration project [137], and used for the
purposes of the project where they are created.

Once created, a process model or collection thereof can be reused for different
purposes outside the scope and timeframe of the project. For example, a process
model created in the context of a software integration project could be used later
in the context of a process analysis and improvement project or vice versa. Such
repeated use is called ‘reuse’ — a repeated use of the process model for different
purposes or tasks than initially envisaged [31]. Process model reuse can occur in
a one-off manner, or can recur over time.

Sustained use — called ‘continued use’ by some authors [138] — occurs when
a process model or collection thereof is reused on a regular basis over and over
again past the project in which they were initially created and for different
purposes or tasks. This regularity makes that the model becomes part of the
general knowledge of the organization, or of a subset thereof.

Thus, the question of what are the factors that determine sustained process
model use is intertwined with two other questions, namely: (i) what determines
the success of projects or initiatives where a collection of process models is
created and initially used; and (ii) what determines the fact that a given process
model or a collection of process models is re-used in a sustained manner past
the project or the initiative where they were initially created.

In literature review, we focused on papers on knowledge and more specifi-
cally, process model reuse in organizations. Additionally, papers on process
modelling as an essential presumption of process model reuse were linked into
our review.

4.2.1 Process Modelling Project Assessment

Process modelling project success factors have been studied by Bandara et al.
[30] who propose a model of critical success factors of individual process
modelling projects. The focus is on project success and the initial use of the
process model during the project. This model is composed of eight success factors
and five success measures. The success factors include project-specific factors
and modelling-related factors. Examples of success factors are ‘Modelling
Expertise’ and ‘Modelling Tool’. The purpose of success measures, on the other
hand, is to assess the initial use of process models and the impact that such
initial use creates in an organization. Success measures in Bandara and Rose-
mann’s model include, for example, ‘Model Quality’ and ‘Process Impact’. The
proposed model summarizes previous studies on process modelling success
factors and is later on tested in practice.
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At a more upstream level, Eikebrokk et al. [139] have proposed a theoretical
model of determinants of business process modelling in organizations. In other
words, they study the question of why certain organizations have practiced
modelling over long periods of time, whereas others have not. In our study,
however, we focus on a complementary question, namely: given an organization
where process modelling has been practiced, what determines the fact that some
process models get to be used on a sustained basis while others are only used in
projects where the models are created.

Another related study is the process modelling impact framework of Bernhard
and Recker [24]. This study synthesizes different studies on process model use
and proposes a model to explain a perceived or actual impact of process
modelling along an organization’s objectives. This model highlights seven
factors related to process modelling initiatives and process model use. However,
the model in question is not intended to assess process model use per se, but
rather the organizational impact that process model use creates.

4.2.2 Knowledge and Process Model Reuse

Determinants of knowledge reuse in organizations have been studied by Watson
and Hewett [12], who proposed a success factors model (eight factors) influen-
cing knowledge reuse and user contribution in an organization. Examples of
success factors in their model are ‘Training in Knowledge Reuse’ and ‘Value of
Knowledge’.

Many researchers have tested different factors based on DeL.one and McLean
success model [112]. This model focuses on the information system and
knowledge usage in an organization and influences between different factor
groups. Success s related to different quality dimensions (information, system,
service) have been studied by Jennex and Olfman [138]. Success factors tested
in their model (nine factors) are, for example, ‘Linkage (of the information)’
and ‘Management Support’. Jennex and Olfman [140] provide a comparative
review and synthesis of determinants of knowledge management success, as
well as a detailed comparative analysis of four success factor models in this area.
Their synthesis puts forward a number of organizational, tool and user-related
factors that we take as input for constructing of our a priori model.

Use of process models in particular as an important part of BPM has been
covered by different authors [8]. Success factors related to process model reuse
have been studied by Nolte et al. [31] who propose a set of factors that
determine process model reuse after the process modelling project. Their model
consists of 16 factors (arranged into five categories) including ‘Software Ease
of Use’ and ‘Modelling Expertise’.

An important component that has been indicated in aforementioned articles
is the quality of information base, first and foremost in the context of a process
model [31] or of knowledge base [12], but also more widely on various aspects of
tools and organization [140]. The issue of quality has been separately addressed
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in article [114], where specific reference is made to quality parameters in the
context of different important objects (such as the modeller, tool, aim of
modelling); it is also analysed how different aspects of quality are interrelated
and influence important objects in the field of BPM.

Quality of process models [141] is more narrowly treated in articles [142]
[143] where the reuse of process models from the angle of the end user is
analysed — which parameters of process diagrams facilitate better understanding
of information by the reader of the process model and reduce the number of
mistakes in the creation of models. Here, the parameters of model quality
metrics are, for example, ‘Complexity’ and ‘Size’. We did not involve a more
detailed quality metrics (variables) associated with the process model. Rather,
the focus was on more general factors that the organization can support and
influence through different activities. Thus, these topics have been incorporated
into our model through more general factors such as ‘Ease of Interpretation’
(clarity and ease of the model for the end user) and ‘Structure’ (presentation of
complex and extensive information through easily understandable structure)
[81].

Process model reuse may occur at different levels in granularity which is
analysed by Holschke et al. [144]. We focus on process model reuse in the
context of modelling rather than on the question of continued use of a given
process model over time.

The next section introduces the a priori model of sustained process model
use, that we will base on models of success factors focused on different phases
of BPM.

4.3 Assessment Framework for Process Model Use

This section introduces the proposed assessment framework for process model
use. First, we will provide an overview of the framework and its rationale. Next,
we will introduce the success factors. Finally, we are going to introduce an
assessment instrument for applying the framework to a specific organization.
Definitions of different factors have been provided in the Appendix A.

4.3.1 Overall Structure

The proposed assessment framework is grounded on a life cycle model of a
BPM programme [145]. In this model, a BPM programme consists of a number
of BPM projects that evolve concurrently (or sequentially), each one following
a four phase life cycle: (1) project preparation; (2) project implementation;
(3) deployment and initial use of the produced models; (4) post-deployment and
sustained use of the models.

The project preparation phase is concerned with the identification and
scoping of business needs and goals, resource planning, risk analysis, and other
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project preparation activities [146]. This phase brings the category ‘Organization’
into our framework.

The project implementation phase includes activities where the modelling
team investigates which processes are involved, collects relevant data about
these processes, produces the process models, performs corresponding quality
checks and discusses the models to relevant stakeholders [5].

The project deployment phase includes the publication of models to their
intended audience and other activities related to the initial use of the model
within the direct scope of the project. For example, individual models can be
used for process analysis, re-design and implementation of an IT system to
support the execution of the process [137]. Process model-related factors are
classified under the category ‘Process Model’.

The post-deployment phase encompasses activities where the models are
used for purposes beyond the scope of the project in which they were produced.
This phase includes ongoing maintenance of a model (e.g. corrective or
perfective updates from outside the scope of the project), reuse of parts of the
model in other process models, and perusal of the model [147]. We define
sustained process model use as regular, post-deployment use by multiple stake-
holders for different purposes. The post-deployment phase brings into our
model the category ‘User’ — which draws together factors pertaining to the
(long-term) users of the model.

4.3.2 Categorization of Factors

First, under each category, we collected factors from different success factor
models to delineate essential aspects in the category. Further, we examined the
topics emphasized in articles on the phases of BPM lifecycle in the context of
different categories. In order to avoid overlapping between factors under a
category, we have followed the orthogonality rule between factors under every
category. Analysis has been summarized in Table 2. Next, we will present a
summary explanation by categories of factors, following the BPM lifecycle.

To start with, a process model has to be created. Process modelling projects

are usually complex and voluminous, thus different authors have highlighted
different critical aspects/factors to be emphasized (‘Stakeholders Participation’,
‘Management Support’, Information Resources’, ‘Project Management’,
‘Modelling Expertise’). Furthermore, technical choices regarding methodology
and tools that influence wider use of the model also after the end of the process
modelling project, are important as well (‘Modelling Methodology’, Modelling
Language’, Modelling Tool’).
While creating a process model, it is important to establish an information base
that forms the basis for necessary analyses and planning. There are two criteria
for the user who will be using the model in a sustained manner after the project:
usefulness and ease of use.
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Table 2: Success factors under different categories

Organi-
zation

Modelling

Model

Tool

User

Management Support

Clear Goals and Purposes

Subjective Norms
Modelling Expertise

Stakeholders Participation

Information Resources

Project Management

Modelling Methodology
Modelling Language
Modelling Tool
Richness

Knowledge Quality

Value of Knowledge

Structure

Ease of Interpretation

Ease of Use
Usefulness

Competence
Motivation

Knowledge Networking

Process Modelling

Bandara et al.
2005 [30]

ol

>

ol

ol

>

>

Raduescu et al.
2006 [148]

Rittgen 2010 [149]

Lu and Sadiq
2007 [150]

Process Model use

Nolte et al.
2013 [31]

Rosemannn 2006
[151][113]

Recker 2006 [152]

Mendling et al.
2010 [81]

Knowledge
Management

Jennex and Olfman
2005 [140]

Jennex and Olfman
2006 [138]

Watson and
Hewett 2006 [12]

Yew Wong 2005
[153]

Usefulness is related, first of all, to the existence of necessary data (‘Richness’).
Second, data has to reflect real processes (‘Knowledge Quality’): (1) during the
process modelling project, different facts and relations in the model must reflect
real processes; (2) changes in the process have to be reflected in the model after
the project (the model has to be updated). Finally, all this information should be
valuable to the user (‘Value of Knowledge’) — the user will get the information
he was looking for.
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The basis for ease of use is, above all, clear and comprehensive structure of
the process model. Process models are complicated and thus, a flexible structure
(process hierarchy) is extremely important to decompose facts first and find out
needed information later (‘Structure’). In addition to the general structure,
smaller groups and views of information (diagrams, lists of facts) must be well
presented to the reader (‘Ease of Interpretation’).

Proper software tools have to be used to gather information from the process
model. First, we summarize technical issues (accessibility, system quality,
service quality) into the factor ‘Ease of Use’ — there should not be any technical
obstacles in using software. Functional aspects of the software have been
collected under the factor ‘Usefulness’ — a functionality necessary for browsing
process models is provided.

A model of good content and technical quality together with comfortable
software create the necessary prerequisites for the user of the process model
user — an experienced and motivated employee, interested in gathering infor-
mation from the process model and ready to contribute feedback for model
update. First, competence concerning the process model and tool use is needed
(‘Competence’) — many authors emphasize training and learning under this
factor. The user has to be motivated to use knowledge for different purposes
(getting new information, verifying important facts and relations) in daily
operation (‘Motivation’). Finally, (positive) experience about sharing infor-
mation in the organization is necessary (‘Knowledge Networking’) — first in
finding the necessary information, then using it and finally sharing it with
colleagues.

Everything described above will be carried out in a specific organization
with technical and cultural environment that has developed over the years.
Success factors that characterize general attitudes in the organization toward
BPM initiatives are under category ‘Organization’. The first question in the
context of organizations and projects is — why BPM? The answer should be
clear and communicated in the organization (‘Clear Goals and Purposes’). In
parallel, attitudes of different employees toward BPM initiatives and the process
model have been reflected (‘Subjective Norms’). Success factor ‘Management
Support’ was already mentioned in the context of process modelling project.
Management support is the key to success during all phases of a BPM life cycle.
For this reason, we have moved the success factor ‘Management Support’ from
the category ‘Process Modelling’ to the category ‘Organization’ in the context
of our framework.

4.3.3 Assessment Instrument

Our assessment framework consists of a number of factors, which affect different
types of process model usage in different phases of a BPM programme. The
proposed factors were derived from different studies highlighted in Section 4.2
and analysed via the categorization given in Section 4.3.2.
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Each factor is rated with reference to activities performed as part of the BPM
project and considered by the organization’s assessors as supportive of the
factor in question.

The choice of activities associated to a given factor is left open for assessors.
For example, in assessing the factor ‘Modelling Expertise’, possible activities
may include °‘in-house development of modeller expertise’, ‘training of
employees in process modelling’ or ‘outsourcing of modelling expertise’. The
factor ‘Management Support’ could be assessed through activities that reflect
positive (or negative) attitudes of management towards a BPM project or
programme — for example, ‘management participation in the BPM project’ and
‘mentions and recognition of BPM projects at board meeting(s)’.

Factors could be described (assessed) either through planning or already
accomplished activities. If a project has already been implemented, then the real
activities that constitute a factor (for example, modelling activities which reflect
the ‘Modelling Expertise’) should be highlighted.

With reference to activities, each factor is rated via five-point scale with
following labels:

e -2 —no activity has been undertaken or is planned regarding a factor;

e —1 —activities are planned, but not yet realized regarding a factor;

e 0 — there are activities partially (or fully) realized regarding a factor, but
without real influence;

e | — activities have been fully realized regarding a factor with some positive
results;

e 2 — activities have been completed regarding a factor and have led to
observable results.

Based on the rates of factors, an average for every category (first row in Table
2) was calculated.

In order to assess whether process models are used continually every day,
we checked technical user logs. Process model was considered as used in a
sustained manner when:

e process model use had continued after the process modelling project (1 year
or more);

e users group expanded after the project;

e users were using the process model on a regular basis (at least once per day
by at least one process worker in their performance of the process).

Our focus was on the process models where active use was carried on over the
long period in the organization: first initial use during the process modelling
project followed by active use over a period of more than one year after the
initial production of the model.
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4.4 Case Studies

We can recall from Section 4.1 that the overarching question of the study is the
following: what are the factors that determine whether process models are used
in a sustained manner, or only for the purposes they are initially created?
Having proposed a framework for assessing process modelling factors, we have
decomposed the research question into following sub-questions:

e which factors of the a priori model are highlighted by organizations as most
relevant for sustained use?

e are the grades assigned by process modelling stakeholders in an organization
to the different factors in the a priori model in accordance with the actual use
of process models after the process modelling project has been finished?

Below, we will discuss the organizational setting of case studies, case study
protocol (including data collection steps) and the findings.

4.4.1 Methodology

To address these questions highlighted above, we followed a multi-case-study
approach described in Chapter 1.2. We determined that the case study method
was suitable in our context as it allowed us to collect qualitative insights from
practicing experts embedded in organizations where process models have been
produced and used. The possibility of gathering such qualitative insights was
considered to be important, given that the proposed a priori model — though
derived from a synthesis of previous models — is new and not previously
validated in practice. For this reason, an exploratory approach was selected to
validate our a priori model and investigate raised questions in parallel [154].

First, an analysis of the problem in the light of existent literature was
conducted, leading to an initial assessment model including the assessment
instrument described in Chapter 4.3.

Four case studies were conducted to validate the model and the assessment
instrument. Multiple organizations were involved in the study in order to
increase reliability and generalizability of the findings. Data collection procedure
was based on focused interviews designed to put into evidence concrete
activities performed by the organization in support of each factor, as well as
influences between factors and sustained model use (or lack thereof).

In parallel with the case studies, a small survey was carried out where we
collected feedback on the importance of factors. The goal of the survey was to
get additional feedback from the experts of the field and rank factors based on
their knowledge in our assessment model. Process managers (21) of the
companies, who participated in case studies, gave feedback on the influence of
the factors on the sustained use of the process models via ranking the assessed
factors of the objects by importance.
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4.4.2 Case Study Setting

We selected four organizations as case studies from different points along two
spectra: public-private; medium-large [155]. The four organizations are:

e Bank of Estonia — a large constitutional public institution that operates under
its own statutes and under the law, with a long history and experience with
BPM.

e Estonian Telecom — a large private company, recently formed via the merger
of mobile, IT and broadband companies. Both units have had a long
experience with BPM.

e Estonian Agricultural Registers and Information Board (ARIB) — a medium-
size public organization implementing different projects that encompass
business processes.

e Elisa Estonia — a medium-size branch of a private international telecom
service provider with many years of experience with BPM.

The case studies were conducted during 2014-2015. Below, we will present the

case study protocol and summarize the findings.

After these four case studies, the assessment instrument was additionally tested

and elaborated in seven organizations.

4.4.3 Case Study Protocol

First, an initial contact was established with a member of the organization in
order to present our broad vision of BPM success factor analysis.

Second, an assessment was organized in cooperation with the BPM team of
each organization, including the BPM project and process owners. The
assessment framework for process model success factors was introduced to the
BPM team (~15 min) before the assessment. Next, we covered the success
factors following the BPM life cycle, e.g. time line. The data collection was
based on the structure of a priori model described in Section 4.3.2. For each
success factor, we drew up a list of activities which had either been carried out
or were planned to be carried out, and which characterise or support the given
factor. The BPM team was asked to explain the results of these activities and
the influence achieved in their organization. Information was recorded in a
structured table composed of the following columns: factor; activities related to
the factor; results of activities, grade for the factor; comments and ideas. An
example of a part of a completed assessment table is presented in Table 3
Columns ‘Activities’, ‘Results’ and ‘Comment’ were filled in during the
interview. The interview lasted for about two to three hours. Data collections
were conducted in the context of recently implemented BPM projects and in
terms of complete BPM programmes with the focus on process models used
afterwards. The table filled in during the interview was the basis for the factor
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assessment after the meeting. We applied the assessment instrument described
in Section 4.3.3. Grades were stored in the fourth column in the table — ‘Grade’.

Third, separate meeting for the table and assessment results review were
organized with BPM teams of each organization. During the meeting (about one
hour) important improvements and details were collected and added into the
table (columns ‘Activities’ and ‘Comments’), if needed, the grades of assessment
were justified (column ‘Grade’). BPM team members ranked the assessed
factors by importance in the context of categories, thus giving their evaluation
to the importance of factors to influence the reuse of a process model. The first
had to be a factor that, in assessor’s opinion, has the most significant impact on
the reuse of a process model (number 1), and the last had to be a factor with the

lowest impact on the reuse of a process model in assessor’s opinion.

Table 3: Example of an assessment table filled in during interviews

Factor Activities Results Grade | Comment Rank
Modelling An outside consultant was Excellent 1 BPM 1
Expertise used for process modelling. expertise in knowledge is
Our people (development the context sufficient for
department) attended of the process
modelling activities and project. model update
obtained experience Modelling today, but
concerning process modelling. | experience backup is
After the project in-house for our needed.
training was organized. modellers.
Stakeholder | Employees did not attend the | BPM (basic) 0 More users 3
Participation |project. Department managers |knowledge should be
attended the BPM training for our involved in
organized after the project. department the BPM
managers. project in the
future.

The fourth meeting (about one or two hours) was aimed at reviewing the actual
usage of process models in the organization. For each model referenced in
previous meetings, the number of users and frequency of usage of the process
model during the process modelling project and after the project was determined.
Information was provided by the project manager of the BPM programme, the
administrator(s) of the intranet and process modelling repository where models
were maintained and published. Based on these data, we classified the process
models into those that had undergone sustained use and those that were not used
in a sustained manner according to the definition of sustained use previously
introduced.

Three to seven people participated in the study from each organization, in
conclusion 21 professionals.
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4.4.4 Findings

Every organization had a diverse know-how of BPM projects and a different
perspective of process model usage. Our findings during the interviews and
analyses of the BPM programmes of these organizations highlighted factors that
affected process model usage in a sustained manner after the experience of
having completed several BPM projects.

There were diverse experiences concerning process modelling (projects) in
every organization that participated in the case study (average of category
‘Process Modelling’ 0.9). Organizations highlighted mainly the influence of
project modelling activities on process model quality: “The initial models were
too technical and of poor quality, keeping in mind the wider audience.” It was
underlined in the interviews that quality depends directly on modeller’s
experience and skills.

Process model quality was the central topic in the context of models used in
a sustained manner in organizations (average in the organization higher than
0.5). The structure of the model (factor ‘Structure’) was highlighted as a key in
making technically complicated models suitable for regular users and reaching
sustained use after the modelling project: “The only thing we elaborated after
the project was the general structure of the model”. Every other factor under the
category ‘Process Model’ was already supported and had achieved the
necessary level during the process modelling project.

The average grade along the “process modelling tool” was relatively high
(above 1.0). In process modelling phase, software functionality was emphasized
as an attribute that fully supports the modeller upon entry and analysis of infor-
mation; from the perspective of process model users, simplicity both regarding
the uses as well as the user interface was underlined first and foremost. Modern
BPM tools provide versatile functionality for process modellers and different
types of reports and views extracted from the process model for consumption by
a wide range of users. In all organizations, software used in the project or its
outputs were integrated into other systems of the enterprise “after the project,
the model was integrated into our knowledge base”.

In our assessment, we gave a high grade to factors under the category ‘User’
(average 0.4). Practical experience was especially highlighted, different trainings
and courses were of secondary importance in our interviews: “Our users grow
along with BPM projects”. Factor ‘Competence’ was always higher than factor
‘Motivation’. Sustained use was achieved with models where the grade of factor
‘Motivation’ was closer to the grade of factor ‘Competence’.

Success factors related to organizations were variable (organizations averages
between —0.4 and 1.1) — even low grades for factors in the category ‘Organiza-
tion” were not an obstacle for starting to use the process model in a sustained
manner in the organization. Success factors (especially ‘Top Management
Support ) under category ‘Organization’ were more likely related to process
modelling project: “Our management decided to start BPM activities in our
organization five years ago”. Sustained use of process models was rather a
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bottom-up initiative (especially in organizations where the grade for category
‘Organization” was lower) related to BPM team or a small group of people:
“Business people participating in the project started to use the model on a
regular basis after the project was finished”. Organizations where the grade for
category ‘Organization’ was higher emphasized positive influence on the users
(employees): “The active use of the model by the management set an example
to the rest of the members of the organization”.

4.4.5 Limitations and threats to validity

The findings of this research should be construed in the light of typical
limitations and threats to validity of a case study research, particularly with
regard to low generalizability. To mitigate this threat to validity, we conducted
multiple case studies (multi-case-study approach) and supported the findings
with observations across the case studies. We also selected case studies from
different types of organizations in different domains (public vs. private large vs.
small). However, all four case studies were conducted in the same geographical
region (Estonia). Also, the findings are based on a relatively small number of
business process modelling projects and process models (8 projects in total).
The involvement of more organizations, projects and process models into the
research would increase the validity of results.

Another threat to validity comes from the adoption of an a priori model that
scoped the set of factors considered in the case studies. This threat is mitigated
however by the fact that the a priori model has been built on the basis of success
factor models created and validated by different researchers in previous work.

The data collected during the case studies was mainly qualitative. The only
quantitative data collected was related to use of process models (number of model
use events and their time). This quantitative data was gathered to the extent
required to determine if a given process model was used in a sustained manner
or not. A more in-depth quantitative analysis of actual use of process models
could increase the reliability of the results and reveal more details about
sustained use of process models in the organizations.

4.5 Monitoring factors in an organization

The aim of the assessment of factors, which was carried out in the course of the
study, was to concentrate experience on success factors from different organiza-
tions, and to analyse which factors influence the sustained use in an organiza-
tion. Most participants in the study have continually assessed the factors once a
year in order to analyse the impact of activities carried out within a year in the
organization. On the one hand, the framework used in the study provides a basis
for concentrating the activities carried out for influencing the process docu-
mentation environment; on the other hand, it is beneficial to monitor the variation
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of assessments over time and to plan new activities on the basis of this. We
have set the results of the assessment tables of two organizations as examples.
These results reflect two most typical patterns — variations over time of an
organization that is only starting with the BPM topics, and the introduction of
changes in an organization that is more mature. Results have been presented on
diagrams where the values of factors have been concentrated on the objects
observed in the study and shown in a diagram over the years.

The first example is a state agency that, in the first assessment, had experience
in process modelling primarily in the context of IT-projects. The created process
models were not widely used in the organization. In Figure 15, we can see how
the success factors describing the process documentation environment of the
first organization have changed over time:

e Experience in process modelling and analysis project was relatively good
thanks to the experience gained from IT-projects, and it has improved over
time.

e Factors of objects related to the sustained use of the process model (Process
Model, User, Tool) have been clearly lower in comparison with the topic of
the project. This shows that process models composed in the course of the
project have essentially not taken root in the organization. Positive changes
over the years have occurred very slowly; focus is still primarily on specific
modelling or analysis projects, at the same time, more and more models have
been integrated in the daily documentation and the use of this documentation
has increased considerably in comparison with the time couple of years ago.

e When more extensive introduction of the BPM was begun in 2013, in the
first two years ups and downs can be detected by different objects. After
three years, we can witness a clear rise in the context of all factors — activities
planned in 2013 for influencing the process documentation environment and
factors have begun to demonstrate influence (only!) after three years of work.

e [t can be seen in Figure 15 that, in the context of technical means (BPM tool)
or a smaller group of people (Process Modelling), it is easy to introduce a
quick change in an organization as the circle of people dealing with these
topics is quite small, and a concrete investment is enough to make the change
(training, acquisition of software). At the same time, the involvement of a
broader range of users and influencing the factors related to the
organization’s culture (Organization, User) prove to be much more difficult
and changes occur relatively slowly.
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Figure 15: Success factors of the example 1

The other example is a significantly more mature organization that has actively
used process models for many years, which form an integral part of the general
knowledge base (Figure 16):

e In the assessment of the first year, many small details were highlighted that
help to improve process modelling and update in the organization. The
offered activities were introduced during the first year and the results were
evident already in the second assessment one year after.

e In comparison with the previous organization, factors of objects related to the
use of the process model were significantly higher. This is a clear reflection
of the sustained use of the process model in the organization. We would like
to make specific reference to factors related to the organization that
demonstrate the fact that BPM has taken root and the process model is used
actively every day.

e In the comparison of the pace of change related to modelling and the later
use of the model, a clear difference can be seen — as the activities related to
process modelling concern a smaller number of people and especially the
modelling team, creating a supportive environment and introducing changes
is relatively easy. At the same time, looking at the later use of the process
model, we can see that the number of people related to changes is substantially
bigger (practically the whole organization) — because of this, making and
establishing changes is significantly more complex and time-consuming.
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Figure 16: Success factors of the example 2

Assessment used in this study provides the organization with three important
“tools” which support the assessment and monitoring of the process docu-
mentation environment, and on the basis of this, systemic change of the whole:

¢ highlighting and concentrating the activities related to factors by important
BPM life cycle objects brings forward the steps take so far and provides a
basis for planning new activities for influencing important objects;

e the grades of one year demonstrate the difference in the context of BPM life
cycle objects — which objects have been addressed in practice and to what
extent, and which is the result achieved from the angle of success factors;

e the comparison of grades within many years demonstrates the influence of
planned activities on factors and helps to plan new changes which are
necessary for improving the knowledge management environment.

All in all, we can say that such assessment and systematisation of factors creates
a basis for monitoring the development of the process documentation environ-
ment in the organization and for planning the necessary changes.

4.6 Conclusion

We have proposed a model to explain the sustained use of process models and
validated it on four case studies. The overall findings of the study are summarized
in Figure 17. The boxes correspond to the categories of factors presented in
Table 2, while arrows indicate the identified influences between factors in a
category and sustained use of process models. The statements in case studies
supporting each influence arrow can be found in Section 4.4.4 (cf. statements
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highlighted in italics). Factors have been ranked under groups of different
factors in following the average of the results of ranking (participants’ assessment
collected in the third meeting — last column of Table 3 “Rank”).

PROCESS MODELING
Modelling Expertise
Modelling Methodology
Project Management
Information Resources
Stakeholder Participation
Modelling Tool

PROCESS MODEL
Structure

Value of Knowledge
Knowledge Quality
Ease of Interpretation
Richness

Modelling Language

+ +
y

TOOL +
ORGANIZATION Ease of use Sustained use
Management support Usefulness

Clear Goals and Measures 'y
Subjective Norms

+

USER

Motivation
Competence
Knowledge Networking

Figure 17: Direct influences between different factor groups

A notable observation highlighted by case studies is that the characteristics of
process models influence their sustained use. One factor in particular that was
highlighted as contributing to sustained use was the ‘Structure’ of the process
model. The importance of structure is also confirmed by study [156] [157],
where the topic of process hierarchy came up through studying the quality of a
process model and the influence it exerted on process management in an orga-
nization. Also, structure is an essential component of the quality of the model
and comprehensibility to the user [142].

In the ‘User’ category, ‘Motivation’ appears to be a key factor in the context
of our study. Significance of motivation is also outlined in the study by Bhatt
[158], where the topic was approached more widely from the angle of the
behaviour of the organization.

Indication of support from the management was not surprising as the launch
of such big projects needs obvious support from the management [140]. In the
context of our study, indication of the impact of management on users through
positive example is important.
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5. EFFECTS OF MIXING TEXT AND DIAGRAMS ON
BUSINESS PROCESS MODEL USE

5.1 Introduction

Business process models are a widely employed vehicle for preserving and
communicating critical knowledge about business operations. A key tradeoff that
business process models need to strike is that they need to be simple enough to
be understood by a wide range of stakeholders, yet precise and detailed, so that
these stakeholders can extract from them actionable insights for the perfor-
mance and improvement of daily business operations [159].

A common approach to strike this tradeoff is to combine diagrammatic and
textual components in a business process model. For example, the diagrammatic
component may be used to highlight important relations between the elements
of the business process, e.g. to show temporal relations between tasks [33].
Meanwhile, textual descriptions are used to provide detailed documentation about
each element, e.g. steps involved in a task and business rules or guidelines
relevant for its performance.

If the intended users of a process model are process managers and analysts, a
wide range of details can be captured in diagrammatic form by exploiting
advanced process modelling constructs, such as those available in the Business
Process Model and Notation (BPMN). If, however, the intended users are
process workers, i.e. employees who work on the process on a daily basis, and if
the model is part of their operational knowledge base [13], it might be counter-
productive to capture too many details in diagrammatic form. Indeed, process
workers do not usually have the required fluency in process modelling notations
to understand subtle process modelling constructs. In addition, many of the
details they are looking after are very fine-grained and might affect only one task
locally and hence do not affect the flow of control across tasks. These obser-
vations raise the following question: in the context of process models intended
to be used by process workers, how much and what information should be
presented in diagrammatic form, and how much and what information should be
captured in textual form?

The aim of this study is to identify relations between the use of process
models in an operational knowledge base, and their representation format (text,
diagrams and combinations thereof). Specifically, the study seeks to identify
combinations of text and diagrams in such process models are associated with
their sustained use. In this context, sustained use is defined as the regular use of
a process model by its intended users, past the project or initiative where the
model was initially produced.

Importantly, the study focuses on process models that capture operational
knowledge (i.e. how the process should be performed at the lowest level of
detail) and are hence intended for consumption by process workers, as opposed
to process models that capture tactical knowledge and are intended to be used
by process managers or analysts for process improvement. The study also
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excludes executable process models, i.e. machine-readable process models that
are intended to be used to configure a process-aware information system, such
as a Business Process Management System (BPMS).

In order to address the above question, we analysed the use of process models
in a large organization that maintains an operational knowledge base consisting
of process models with different styles, ranging from models consisting mainly
of text and tables, to models with a predominantly diagrammatic style. We
analysed the mix of text and diagrams in the process models of the organization,
and related this mix to their sustained use.

The rest of Chapter 5 is structured as follows. Section 5.2 lays down the
theoretical background of the study by analysing previous work and deriving
from it terminology. Section 5.3 presents hypotheses and variables used to test
these hypotheses. Section 5.4 then presents the case study setting and data collec-
tion, while Section 5.5 discusses the findings. Finally, Section 5.6 summarizes
the contribution of the study.

5.2 Related Work

Nolte et al. [31] has identified factors that contribute to the use of process models,
covering both organizational factors and usability factors (e.g. perceived ease of
interpretation, perceived semantic quality and satisfaction with use). Sanches-
Gonzalez et al. [142] and Mendling et al. [143] have empirically analysed a
number of factors that determine the understandability of business process
diagrams. These and other studies have proposed and evaluated several com-
plexity measures of process diagrams [160] such as the number of nodes, the
average gateway degree and the density of the diagram. However, these studies
focus on purely diagrammatic process models without taking into account
textual components.

In order to improve the understandability of process models, different practical
recommendations and guidelines have been assembled and validated in a
number of studies [78], [84], [79]. Mendling et al. [81] outline and empirically
validate seven modelling guidelines aimed at increasing the understandability of
process models. The first five guidelines are specific to diagrammatic modelling
notations. The sixth guideline (“use verb-object activity labels™) refers to the
labeling of activities in diagrammatic process models. This guideline ties up
diagram and text but only in the narrow setting of task labeling. The last
guideline (“decompose a model with more than 50 elements into smaller
models™) refers to process-subprocess decomposition and is applicable to both
diagrammatic and textual process descriptions. This latter guideline is related to
more general guidelines [34] for decomposing complex models and documents.
Variants of this latter guideline can be found in a variety of fields, e.g.
management [161], software design [4], document management [162].
Accordingly, we retain the number of elements in a model as one of the main
parameters in our study.
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Ottensooser et al. [11] analyse the relative understandability of purely textual
vs. purely graphical process descriptions. Their results show that process
diagrams are associated with higher understandability. However, their study
does not consider combinations of diagrams and text in the same model. A
common point between the study of Ottensooser et al. and ours is that we focus
on on process models that are intended to be used by process workers during the
performance of the process.

In other studies with broader scope (not focused on process models), the
supporting role of diagrams in understanding textual descriptions has been
highlighted: Eppler and Burkhard [33] analyse the visual representation of
information in the context of knowledge management; Carney and Levin [95]
study focus is on the learning aspect; the study by Larkin and Simoni [96] brings
out the context where diagrams are efficient to use. These and other studies
assert that interleaving text and diagrams generally enhances understandability
[159]. These articles provide general recommendations for enhancing knowledge
reuse, but no concrete guidelines that would be specifically applicable to business
process models.

Links have also been established between various quality dimensions and
usability of process models [72]. In this respect, it has been established that both
semantic quality (the fact that the model reflects reality) [163], and syntactic
quality (correct use of the modeling notation) [164] contribute to process model
usability. In our study, we concentrate on assessing the balance between
diagrams and text in a process model and its relation to sustained use.

In summary, this study differs from previous ones in that it studies how the
mixture of diagrammatic and textual components in a process model relates to
its sustained use. Other studies have either studied the understandability of
general-purpose documents that combine visual and textual components, or the
understandability and usability of diagrammatic process models taken in isolation,
or compared to purely textual process descriptions as in [11]. Another dis-
tinguishing feature of the present study is that it focuses on process models that
are intended for consumption by process workers. Previous studies have studied
the understandability and use of process models in a broader setting, without
distinguishing between process models intended for use by analysts and
managers only (e.g. for process analysis, improvement or implementation)
versus models that are intended to be used as a reference during the performance
of a process.

5.3 Hypotheses and Variables

In this section, we discuss the hypotheses of the study in terms of relations
between independent variables capturing different characteristics of a process
model, and the dependent variable, namely (sustained) process model usage.
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5.3.1 Hypotheses

We are interested in establishing links between variables characterizing the
mixture of textual and diagrammatic components in process models, and the
sustained use of these models. Accordingly, the general null hypothesis is that
there is no connection between the variables characterizing the balance between
text and diagrams in a model, and its sustained use.

HO. The variables of models that are used on a sustained basis do not differ
from the variables of a model with a narrower scope of use.

This null hypothesis will be instantiated for each of the characteristics
discussed below, each of which late gives rise to an independent variable.

Visual presentation of the tasks
Since we are interested in finding a suitable balance between diagrams and text
in a process model, and given that the tasks are arguably the main elements of a
process, a natural question is how many tasks should be presented graphically in
a process model vs. how many should be described only as text? The aim here is
to determine whether or not the presentation of more tasks in diagrammatic
form increases the sustained use of a model.

H1. Process models where more tasks are visually presented (i.e. more tasks
are represented as diagrammatic shapes) are more likely to be used on a
sustained basis.

Visual presentation of the process hierarchy
In order to present the context of the tasks in a process, a structured decom-
position is generally used [4]; this enables modellers to decompose complex
objects (in our case, tasks) into smaller and simpler sub-objects. Such decom-
position is carried out until objects are reached at a level of detail that is sufficient
to comprehend their relationships. If the reader is given a visual representation
of the decomposition [165], this may help him/her with a way of navigating in
order to locate specific objects. The importance of structure in process models
has been emphasized in several studies, e.g. Laue and Mendling [85]. The
structure of a collection of processes is called a process architecture.

H2. Models that include a visual presentation of the process architecture are
more likely to be used on a sustained basis.

Visual presentation of the ordering relation

In addition to being used to capture hierarchical (part-of) relations, process
models are used to capture ordering relations between tasks. There is a tradeoff
here between capturing these ordering relations in diagrammatic versus in textual
form. Capturing ordering relations via diagrammatic constructs with clear
execution semantics can enhance the understandability and precision of process
models [11]. On the other hand, if all ordering relations are captured
diagrammatically (including those between very fine-grained tasks, also known
as steps), the diagrams may become overly complicated [142]. Hence, we are
interested in testing the following hypothesis.
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H3. Models that include a diagrammatic presentation of the ordering
relations between tasks are more likely to be used on a sustained basis.

Size of the model

If a model is to be used by process workers on a daily basis, it needs to include
enough details so that process workers cannot learn them all by habit and thus
find value in consulting the model constantly. Hence, one can hypothesize that a
model that is used on a sustained basis is likely to be larger than models that are
used on an ad hoc basis. We can find a similar claim in Nolte et al. [166] where
one of the factors that is found to promote reuse of process models is their
(total) size (including the size of all subprocess models if any).

H4. Larger process models are more likely to be used on a sustained basis.

5.3.2 Variables and Scales

For the independent variables, we chose general variables that directly map to
the four characteristics of process models discussed above. We have delibe-
rately chosen coarse-grained scales for these variables because gathering more
detailed information is prone to errors in the case of models with textual
descriptions — for example, the size of the model (number of tasks) cannot always
be ascertained with high accuracy for textual models as the notion of task can be
subjective. Also, it is unlikely that a finer granularity would add accuracy to
data analysis and to the testing of the hypotheses. Likewise, in the imple-
mentation of the insights obtained from the study, coarse-grained results are
more significant.
The variables and their hypothesized relations are summarized in Figure 18.

Dependent variable — Process Model Usage

We include one dependent variable (Process Model Usage) in the study. The
variable in question captures whether the process model has been used on a
sustained basis or not. The value range of the dependent variable is:

e 0 — No sustained use — the model is not used regularly; it is potentially used
by managers or analysts on an ad hoc basis, e.g. a couple of times a year.

e 1 — Sustained use — the model is used at least once per day by at least one
process worker in their performance of the process, for a period of at least
one year after initial creation of the model.

Variable — Task Balance

An task in a process model may appear in diagrammatic form (i.e. as an task
node in a process diagram) or in purely textual form (e.g. as a step in a textual
description or as an item in a checklist). To capture this dichotomy, we define a
variable task balance as the ratio between the number of diagrammatically
presented tasks and the total number of tasks in a model (incl. those in textual
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form). To keep a coarse granularity (cf. discussion above), we present the variable
as a factor characteristic similar to the scale by Schindler and Cooper [167]:

e 1 —all tasks are presented textual form;

e 2 —up to a third of the tasks are presented in diagrammatic form (most of the
tasks have been described in the form of text, important tasks are presented
by process diagrams — diagrams support the reading of the text);

e 3 —up to 66% of the tasks are presented in diagrammatic form (most of the
tasks have been described in the form of text — diagrams provide the basis
for documentation, text supplements the diagram);

e 4 — all or close to all tasks are presented in diagrammatic form (process
model is depicted in the form of a diagram — the user receives most of the
information from a diagram, and the descriptions of the elements of this
diagram has been added as text).

Variable — Architecture Balance

We define the architecture balance of a process model as a characteristic factor
derived from the percentage of task decomposition relations (e.g. process-
subprocess relations) that are captured in diagrammatic form [26]. In the
definition of the scale of this variable, we further distinguish the case where
decomposition relations are captured in free-text form versus the case where
they are captured in textual but structured form (tables and lists).

e 1 —all or most task decomposition relations are in free-text form;

2 — all or most task decomposition relations are in textual form: some in

free-text form and others in structured text form (table of contents has been

added to the descriptions of tasks, which brings out a structure consisting of
up to two levels);

e 3 — all task decomposition relations are in structured text form (a detailed
table of contents has been added to the descriptions of the tasks, which
brings out a structure consisting of more than two levels);

e 4 — decomposition relations are partly in diagrammatic form and partly in
textual form (in addition to a detailed table of contents, a visual diagram has
been added to the descriptions of the tasks, which provides a visual overview
of the hierarchy of tasks, simplifies the understanding of the structure of the
table of contents in the use of the process model);

e 5 — all or most decomposition relations are captured in diagrammatic form
(in the use of the process model, one relies on the process hierarchy
presented in the graphic form).

Variable — Ordering Relations Balance

Similarly, we define the ordering relations balance as a characteristic factor
derived from the percentage of task ordering relations captured in diagrammatic
form, following existing definitions such as the one in [9]:
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1 — all ordering relations are captured in textual form;

2 — all ordering relations are captured spatially, i.e. tasks in diagrams are
arranged from left to right or top-down, but no arcs are used to denote
ordering relations;

3 — all or most ordering relations are captured via arcs;

4 — in addition to the above, the start and end points of the process are
explicitly captured in diagrammatic form;

5 — in addition to the above, alternative and parallel process branches are
captured, e.g. using gateways in BPMN [36].

Moderating variable — Size
Finally, we define a factor variable by discretizing the size of the model, where
size refers to the number of tasks, including (sub-)processes, tasks and steps.

1 — 10-50 — small number of tasks, typically high-level models where, for
example, a general list or sequence of tasks is presented;

2 — 50-100 — small-to-medium-sized models typically used to for the
purpose of analysis;

3 — 100-500 — medium-sized models with an average level of detail;

4 — 500-1000 — detailed models covering a significant portion of a value
chain;

5 — 1000+ — detailed models of end-to-end processes.

The variables and their hypothesized relations are summarized in Figure 18.

Task
Balance
+
) + Process
Architecture
Model
Balance
Usage
+
Ordering +
Relations
Balance

Size

Figure 18: Hypothesized relations between variables
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We note that there may be a relation between size and architecture balance, as
larger process models might require deeper hierarchical decompositions to
remain manageable. However, this relation is not in the scope of this study.

5.4 Case Study

This section introduces the case study conducted to validate the hypotheses.
First, an overview of the context of the study is provided. Second, the data
collection methodology is introduced. Finally, the findings and validity issues
related to the study are brought out.

5.4.1 Context

The case study was conducted at Telia, a large European telecommunications
company with business units in 17 countries. The study focused on the Estonian
branch, which has around 2000 employees. Telia Estonia has implemented
process management practices for over a decade and self-assesses itself at level
4 on the CMM scale [168]. It maintains process models covering all core and
some support processes of the organization, that form the entire knowledge base
of the organization These models are used by managers and analysts as well as
by process workers. Although BPMN is the most widely used graphical process
modelling notation, the company has enforced the use of BPMN in the creation
of process diagrams, at the same time, there is no direct requirement to present
all (especially more detailed) descriptions of processes only in diagrammatic
form. Hence, models are maintained in a variety of formats, including free-text,
structured text (tables, listings and checklists), free-form diagrams, BPMN
diagrams and combinations thereof. This latter characteristic makes this orga-
nization suitable to test the formulated hypotheses.

The organization has been developed and managed in the process view
already as of the year 2000, and process diagrams have been used as an important
part of daily documentation from that time. Employees have been attending
different process modelling workshops, and training, and done relevant tasks;
for this reason, employees are familiar with the common elements of BPMN
notation.

Process models in the case organization can be clearly divided into those that
have been created for a one-off purpose (e.g. implementation of an IT solution
in a particular unit) and those that have been created for wider use and indexed
accordingly in their Intranet portal — the knowledge base of the organization.
We excluded the first category of process models to avoid biasing the results —
regardless of their size and characteristics, these one-off models are not indexed
for reuse and thus they are unlikely to be used on a sustained basis.

Altogether, we gathered 48 indexed process models meant for use by process
workers including: work instructions (33), models used for analysis (process
models are created in the context of different BPM projects and integrated
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afterward into the knowledge base) (11) and high-level models intended for
communication (4). We involved in the study all process models (48) that the
knowledge base of the organization contains. These models are designed for
usage by process workers and available to all employees of the organization in
the Intranet. Models are defined at levels 4—6 with respect to the eTOM
reference model [41], which is common in this industry. In the context of our
research, each model falls under one area of the eTOM reference model (which
covers 15 areas altogether) like for example Service Development & Manage-
ment or Customer Relationship Management. Models have been created and
updated during a period of about 15 years. Models describing the same area
may partially overlap each other.

We did not involve those process models in the study which had been
directed at a smaller circle of users in the context of specific project, such as for
IT-development or process analysis; during one year, approximately 20 of such
models are created. In most cases, these models are created with the help of
information from the knowledge base; also, these models could serve as triggers
for implementing changes in the knowledge base (for example, if errors are
discovered or changes are implemented in processes in the course of a project).

A significant proportion of process models has been captured using Enterprise
Architect (20). These models can be accessed using Enterprise Architect directly
or via the Web view exposed by this tool, where the user of the output is able to
move on the model by using links determined in the model (for instance, to
move between linked diagrams in the model or to move from the diagram to the
relevant textual description). 15 process models are captured using combi-
nations of diagrams and text, where primary information is provided to the
reader via text, process diagrams are included to illustrate and visualize process
flow (there was about one process diagram in the context of approximately two
(1-3) pages page of text). Remaining process models (13) are mainly in textual
form. The size of these 28 process models was about 50 pages; documents were
managed and used by employees using document management system (Livelink).
All models in the study were accessible to every employee of the organization.

All models in the study have been composed by employees of the orga-
nization, primarily by process managers and business analysts. Process workers
are generally consulted during the creation of most models, but they do not
directly edit them. Process diagrams in the study contained the basic set of
BPMN notation: task, sub-process, event (start, end), gateway, data store, data
object, sequence flow, message flow, pool, lane. Process diagrams visualize the
sequence of tasks, data flows and actor involvement in general; BPMN notation
is not always strictly applied.

Data of the logs included:

e the user name who looked up the model;

e code of the model;
e time stamp (date and time) of entering the page.
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If the same user entered into the model many times during the day, then we
considered it in the variable Use as one contact. Use by process managers was
excluded from the dataset (their tasks are mainly concerned with amendment
and update of models); hence, only the process model usage by process workers
(employees) on their own initiative is accounted in variable Use.

5.4.2 Data Collection

In collecting data, we tried to aggregate information as complete as possible on
all 48 process models. In order to improve the quality of the data, we collected
data on every single model from at least two people. First, we interviewed the
process managers (11) who participated in the creation of the models in question
and who had a stake in the respective processes. Second, we interviewed project
managers (5) who have been involved in process modelling and analysis
projects. Finally, we received data from the document manager who is
responsible for all systems and databases related to different models. During the
interviews process managers provided values for each dependent variable and
for each model they had been involved with.

In cases where different interviewees gave different values for a specific
variable of the same model, we assess the variable directly on the specific
model (but we only three such discrepancy between the assessments occurred).
In addition, we directly assess the variables of five randomly chosen models
(10% of the sample) in order to test the validity of the assessments given by the
respondents. Procedurally, we completed the following steps for data collection:

e organized interviews with each process manager, project manager and the
document manager in the organization. During this interview, we catalogued
the process models that the specific manager has come in contact with; this
resulted in a list of models. We also gathered data about the independent
variables defined in the Section 5.3.2 from each interviewee who
acknowledged being aware of a given model. At this stage, interviewees
were not aware of the hypotheses to be tested;

e after the interviews, we added up the information gathered, and highlighted
the missing information and those variables of models that received different
answers from different respondents;

e we organized an additional review and examination in the form of a seminar
where we went through the gathered information together with the involved
employees: we corrected inconsistencies and added missing pieces of
information;

e we asked the document manager to provide a table indicating which models
fulfill the definition of sustained, and which do not. For confidentiality
reasons, we did not get access to the full logs; instead we relied on the
responses given by the document manager for each model based on the
definition of sustained use and minor additional clarifications.
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5.4.3 Findings

We first performed a descriptive analysis of the independent and dependent
variables. The distribution of the independent variables — plotted in Figure 19 —
shows that all values are represented in the sample. Furthermore, 26 of the 48
analysed models were used on a sustained basis, entailing that the population is
well balanced with respect to the dependent variable.
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Figure 19: Distribution of variables

In order to verify the hypotheses, we applied logistic regression analysis [169].
The results of this analysis are given in the Table 4.
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Table 4: Coefficients of the analysis

Estimate | Std. Error | tvalue Pr(>|t|)

(Intercept) 0.21669 0.24237 0.894 | 0.3780
factor(TaskBalance)2 —-0.01399 0.25389 —0.055 0.9564
factor(TaskBalance)3 0.30108 0.34885 0.863 0.3945
factor(TaskBalance)4 -0.63269 0.25814 -2.451 0.0199 *
factor(ArchitectureBalance)1 —0.39854 0.22913 -1.739 | 0.0916.
factor(ArchitectureBalance)2 —0.18128 0.28419 —0.638 0.5281
factor(ArchitectureBalance)3 -0.30432 0.26944 -1.129 0.2671
factor(ArchitectureBalance)4 0.02142 0.40869 0.052 0.9585

factor(OrderingRelationsBalance)2 | 0.68902 0.26473 2.603 0.0139 *
factor(OrderingRelationsBalance)3 | 0.53492 0.25490 2.099 | 0.0438 *
factor(OrderingRelationsBalance)4 | 0.61398 0.29809 2.060 | 0.0476 *
factor(OrderingRelationsBalance)5 0.32102 0.37166 0.864 0.3942

factor(Size)2 0.39064 0.23198 1.684 | 0.1019
factor(Size)3 0.17392 0.25019 0.695 0.4920
factor(Size)4 0.68143 0.25750 2.646 | 0.0125*
factor(Size)5 0.28146 0.28354 0.993 0.3283

“** means significant correlation with p-value < 0.05

Looking at the Task Balance, a negative correlation with the sustained use is
observed (t=2.451, p=0.0199) at value 4 (more than 2/3 of tasks have been
reflected on the process diagram); thus, we may conclude that if most of the
processes are presented in a purely diagrammatic form, they are less likely to be
used on a sustained basis.

With respect to the variable Architecture Balance, analysis did not highlight
positive correlation with larger values of the variable (process hierarchy is
presented in graphical form); at the same time the analysis shows a weak
negative correlation (t=1.739, p=0.0916) as regards sustained use of the model
at value 1 (structure has been presented in the form of text) which indicates that
the lack of visualized structure has a negative impact on the sustained use of the
process model.

The link between the variable Ordering Relations Balance and the sustained
use of the model becomes evident (p<0.05) especially at smaller values of the
variable (2—4) — the ordering relations has been presented on the basis of simple
diagrams. At the same time, it can be stated that as regards more complex
diagrams (value of the factor characteristic 5 — the ordering relations described
in more detail, using decision points), the analysis does not show a link.

The correlation between the size of the model and its sustained use (t=2.646,
p=0.0125) becomes evident at value 4 (scale of tasks 500—1000). This indicates
that larger models tend to be more likely to be used in a sustained manner. At
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the same time, the analysis did not show this association in case of very large
models (more than 1000 tasks).

5.4.4 Limitations and threats to validity

The findings of this study should be construed in the light of typical limitations
and threats to validity of a case study research. A key threat to internal validity of
the study is that the number of models was relatively small. To mitigate this
threat to validity, we selected a large organization with models with different
characteristics according to the defined variables, as reflected in histograms of
the distribution of the variables. Conducting the study in other organizations
with similar or larger amounts of models would naturally enhance the validity
of the results.

In the interpretation of the study results, it must be taken into account that
only those process models that had been integrated into the knowledge base
were included in the study — process models developed for daily use by process
workers and available to all employees in the organization. In the generalization
of the results, the context of the study must be taken into account (experience,
size, type of the organization). Further studies in organizations of different sizes
are required to enhance the generalizability.

The choice of variables and the choice of discretization of these variables is
a limitation of the study. These choices were driven by our objective to identify
relations between the way text and diagrams are combined in a process model,
and its sustained use. We acknowledge however that many other factors play a
role in the sustained use of process models. Previous studies have investigated
related questions, such as the relation between organizational and usability factors
and use of process models [31], the relation between internal characteristics of
diagrammatic process models and understandability [160] and the relative
understandability of purely diagrammatic and purely textual process models
[11]. Combining these various models into a single overall model that explains
sustained use from multiple perspectives is a possible direction for future work.

5.5 Discussion

The visual presentation of the ordering relations in diagrammatic form appears
to be instrumental to sustained model use (H3: Models that include a diagram-
matic presentation of the ordering relations between tasks are more likely to be
used on a sustained basis). Here, the complexity of the process diagram plays an
adjustment role — process diagrams should not be too complex, otherwise the
diagrammatic representation of ordering relations has a lesser influence on
sustained use.

The analysis demonstrated that larger models, where approximately 500-
1000 tasks have been described, tend to be used more actively (H4: Larger
process models are more likely to be used on a sustained basis). All process
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models cover one area in the respect of eTOM model and these areas are almost
with the same size; for this reason, the differences in the variable Size comes
due granularity of the model. With respect to size and granularity, users prefer
to use models where information is presented at a more detailed level (levels 4—
6 in the respect of eTOM model). At the same time, very detailed models of a
technical nature (levels 6-7) are not used on a sustained manner.

The results also indicate that if most of the tasks of a model have been
presented on diagrams, the model is less used on a sustained basis (H1: Process
models where more tasks are visually presented (i.e. more tasks are represented
as diagrammatic shapes) are more likely to be used on a sustained basis)). On
the other hand, the analysis did not bring out a clear correlation between the
sustained use of a process model and the existence of a diagrammatic
representation of the process architecture (H2: Models that include a visual
presentation of the process architecture are more likely to be used on a sustained
basis); however, a lack of architecture (for example free-text format in the
context of our study) shows a negative influence on the sustained use of the
process model.

Models described in a pure text format and models with too formal structure,
are not used in a sustained manner. Parameter Size pointed out that models used
in a sustained manner are usually with medium granularity. These two findings
highlight the middle area in Process Documentation Cube (Chapter 3) in the
view Structure-Granularity — models located in the area are most commonly
used in a sustained manner.

A summary of the above observations is given in Figure 20.

Task
Balance
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. Text (-. Process
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Figure 20: Results of the study
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5.6 Conclusion

In conclusion, we can state that a typical process model that is used on a
sustained basis as a knowledge base in the organization is one where the key
tasks and their ordering relations are captured in diagrammatic form, while
further details are left in explanatory (possibly structured) text. It is important
that diagrams would provide the user who is reading the information with a
process logic on a general level to which descriptions of details in the form of
text will be given. The key observation here is that for smaller models, the
diagrammatic representation of ordering relations between tasks is associated
with more sustained use, but this does not necessarily hold when the models
become larger.

A second insight is that when it comes to capturing the process architecture,
the use of text to complement diagrams does not seem to play a role in the
sustained use of the process model. Process hierarchy plays a vital role during
process modelling, where graphical representation of the structure facilitates the
decomposition of tasks; process workers are looking for a general and simple
table of contents to understand the general structure of the process model.

In future work, we plan to extend the study to cover other organizations.
This should enable us to extend the number of process models in the study and
thus to enhance the validity and scope of the findings. Also, as stated in the
limitations of the study, there are several other factors that potentially affect the
(sustained) use of process models, including factors related to the type of
process being captured (e.g. customer-facing versus backend processes), as well
as organizational and usability factors. A direction for future work is to combine
the findings of the present study with those from other studies referenced above,
in order to build a broader model of (sustained) process model use. Validating
such a broader model would require larger datasets, and hence this second
direction of future work should go hand-in-hand with the first one.
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6. CONCLUSION

In conclusion, the three core studies included in the thesis (Chapter 3—5) and its
preceding theoretical summary (Chapter 2) provide a framework for analysing
the use of process models in an enterprise and for planning changes, especially
if the aim is to increase the use of process models and to extend the circle of
their users. The thesis brings out factors and parameters that should be kept in
mind when process models are intended to be used in a sustained manner in the
organization. The presented tools can be applied when launching systematic
process modelling efforts in new organizations, or when planning improve-
ments to existing process modelling efforts.

Good balance between organizational settings (factors related to Organization,
Users and Process modelling) and technical parameters directly related to the
knowledge base (factors related to Model and Tools) is necessary when the
sustained use of knowledge base is substantial for the organization. The efforts
needed for influencing different factors and time needed for changes afterward
vary considerably. For this reason, it is not an easy task for an organization to
develop critical success factors of sustained use in the manner where invest-
ments to improve and develop one factor would be supported and accelerated by
the other success factors and not opposite. If the sustained use of the knowledge
base is set as an objective for the organization, then the success factors presented
in the structured form in Chapter 4 bring out the important issues to keep an eye
on and develop as a single entity.

Presenting the process hierarchy of the model in a structured form has a
positive impact on the sustained use of the model. One has to be careful in adding
structured components into the descriptions of processes — it is not easy for the
process worker to understand the structure(s) and obtain essential information
from the diagram. Thus, the balance between pure text and diagram has to be
“shifted” toward the text, especially in the context of bigger process models,
where the amount of information is large and the process diagrams tend to be
voluminous and complicated. If a significant part of the information is presented
on a diagram and less information is given via text (you have to “read” the
diagram first), then the model is rather appropriate for technical people, and
does not serve as a part of knowledge base for process workers.

The findings of the three studies should be construed in the light of typical
limitations and threats to validity of case study research. A key threat to internal
validity of the studies is that the number of models and organizations was
relatively limited. On the other hand, the set of organizations involved in the case
studies is rather diverse, covering both the public and private sector, different
business sectors, and different sizes and levels of process modelling experience.

An important limitation of the case studies results from the fact that the
studies have been conducted in one single country — analysis and assessment
methods offered in the study have not been tested in various cultural and
economic contexts. This must certainly be taken into account when offered
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methods are used or generalisations applied in another country having a signi-
ficantly different economic or cultural context. Implementation of the studies in
different countries in the future would give an international dimension to the
results, and would help to take into account differences in culture and differences
in the markets and regulations in which the organizations operate.

There is an important limitation concerning the two first studies (Chapters 3
and Chapter 4), namely that these are of an exploratory nature and the obser-
vations made in them lack any statistical significance. There are quantitative
data and analysis involved in the third study described in Chapter 5, but the
research is restricted to a single organization. A direction for future work is to
conduct further quantitative studies in order to refine the observations made,
particularly in the first two studies.
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KOKKUVOTE (SUMMARY IN ESTONIAN)

Protsessimudelite struktuur koosm&jus mudeli kasutusega

Aristoteles on Oelnud, et iiks pilt on vaart tuhat sdna. Kui eelnev mottetera on
esitatud info edastamise kontekstis, kus lisaks tuimadele faktidele soovitakse
anda edasi ka emotsiooni ja tunnet, siis kuidas toimib sama lause just nimelt
tuimade faktide edastamisel?

Jarjest enam kasutatakse organisatsioonides teksti kujul esitatud kirjelduste
juures oluliste faktide ja seoste véljatoomiseks diagramme. Kui diagrammide
kasutamine igapédevaste reglementide ja seaduste juures on veel harjumatu, siis
protsesside kirjeldamisel on see pigem normiks. Paljudes uuringutes on vorrel-
dud, kuidas suudavad erinevad kasutajagrupid haarata olulist infot kirjeldustest,
mis on esitatud kas teksti voi diagrammi kujul. Samas on vdhem tdhelepanu
pooratud teksti ja diagrammide koos kasutamisele ja seda just selliste kirjel-
duste juures, mida soovitakse organisatsioonis laiemalt kasutada. Antud t66 ees-
mérgiks oli uurida, millises tasakaalus peaks olema organisatsiooni kirjeldavas
dokumentatsioonis diagrammi kujul esitatud selgitavad joonised ja teksti kujul
kirjeldused, et see leiaks laiemat kasutust. Analiiiisiti, kuidas praktikas olulise
informatsiooni esitamisel, diagramme tekstiga kombineeritakse ja millised fak-
torid soodustavad organisatsiooni kirjeldava dokumentatsiooni laialdasemat
kasutust.

Esimeses uuringus analiiiisitakse teadmiste kajastamist erinevates organisat-
sioonides. Selleks on uuringu autor vilja to6tanud spetsiaalse tdovahendi — prot-
sessikuubi, mis toob visualiseeritult vélja, milline on organisatsiooni kirjeldav
dokumentatsioon, sh millise struktuuriga see dokumentatsioon on ja millise
detailsuse tasemel see katab organisatsiooni erinevaid tegevusvaldkondi. Prot-
sessikuup on hea toovahend teadmiste haldamisega seotud muudatuste planeeri-
miseks organisatsioonis. Samuti annab protsessikuup lihtsa struktuuri, mille
baasil vorrelda omavahel erinevate organisatsioonide teadmiste haldamist.

Teises uuringus analiilisitakse tiksikasjalikult protsessimudeli kasutamist
mojutavaid edufaktoreid. Eelnevatest uuringutest, milles on teadlaste ja prakti-
kute poolt késitletud protsessimudeli loomise ja kasutusega seotud edufaktoreid,
on autor koondatud olulised edufaktorid iiheks tervikuks ja toodud need prot-
sessimudelite laiema kasutuse konteksti organisatsioonis. Loodud edufaktorite
mudelit on rakendatud erinevate organisatsioonide konteksti hindamiseks ja
analiiiisitud tulemusi koos protsessimudeli reaalse kasutusega organisat-
sioonides.

Kolmas uuring keskendub protsessimudeli struktuuri kajastatavatele para-
meetritele ja analiiiisitakse nende moju mudeli kasutusele organisatsioonis.
Praktikas viidi ldbi uuring telekommunikatsiooni ettevottes, kus on aastate
jooksul loodud erinevas formaadis protsessimudeleid ja kellel on pikaajaline
mudelite kasutuskogemus. Rakenduslik uuring tdi vélja, et laialdast kasutust
organisatsioonis leiavad protsessimudelid, kus diagrammiga tuuakse vélja kesk-
mise detailsusega tegevuste jargnevus ajas ja detailsemal tasemel tegevused esi-
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tatakse teksti kujul. Diagrammide ja teksti kombineerimine suurendab protsessi-
mudelite laiemat kasutust — tekst ilma joonisteta voi detailsed joonised ilma
pikema tekstilise kirjelduseta mdjutavad negatiivselt protsessimudelite laiemat
kasutust organisatsioonis. Uuring niitas, milline on organisatsioonis laiemat
kasutust leidnud protsessimudelite tasakaalupunkt diagrammide ja neid téien-
dava teksti vahel.
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APPENDIX A - FACTORS OF SUSTAINED USE

Group Factors Definition
Organization | Management The level of commitment by senior management in

Support the organization to the BPM activities in terms of
their own involvement and the willingness to
allocate valuable organizational resources.

Clear Goals and | The clarity of goals and purposes of the BPM

Purposes initiatives in the organization.

Subjective The perceived opinions of a person or group whose

Norms beliefs may be important to the individual about
process model re-use.

Process Modelling The experiences of process modellers in terms of
Modelling Expertise conceptual modelling in general and process
modelling in particular.

Stakeholders The degree of input from users in the design,

Participation approval and maintenance of the models.

Information Availability of information during the project.

Resources

Project The management of the process modelling project,

Management including defining the project scope, aims,
milestones, and plans.

Modelling A detailed set of instructions that describes and

Methodology guides the process of modelling.

Modelling The grammar or the ‘syntactic rules’ of the selected

Language process modelling technique.

Modelling Tool | The software that facilitates the design, maintenance
and distribution of process models.

Process Richness Availability of necessary information in the process
Model model.

Sematic Quality |The degree of correspondence between information
conveyed by a process model and the domain that is
modelled.

Value of The degree to which a person believes (re-)using a

Knowledge particular process model will help to achieve the
intended goal.

Structure The degree to which a person believes that finding
necessary information from the model is simple.

Ease of The degree to which a person believes that

Interpretation interpreting a process model would be effortless.

Tool Ease of Use The degree to which a person believes that the use of

modelling software for using a process model would
be easy.
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Usefulness

The degree to which a person believes that using a
modelling software will be effective in using a
process model.

User Competence The amount of knowledge the users have of the
modelled domain and the use of the process models.
Motivation Using a process model for no apparent reason other
than the task of using it, e.g. to gain knowledge of a
process.
Knowledge Users knowledge about the organization (processes)
Networking and willingness to share it.
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APPENDIX B - GLOSSARY OF TERMINOLOGY
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Figure 21: Terminology used in the thesis

(Business) Process — a collection of activities and inter-related events that lead to an
outcome that is of value to the business.

Process worker — a person implementing (some) activity of the process during the
process execution.

Process owner — a person who is responsible for the process development.

Process documentation — facts in the written form about the processes of the
business.

Process model — an abstract representation of the processes of the business.

Process description — an abstract representation of a single process of the business.
Free format process description — process description where the structure of
activities is not highlighted.

Structured process description — process description where the structure of process
activities is highlighted (visualized)

Process diagram — visualized process description where the sequence of activities is
highlighted.

(Process) Knowledge — facts, methods, principles, techniques, etc. which the actor
should be familiar with in order to implement a single process and attend the
process as a whole.

Knowledge base — knowledge that has been codified, captured and accumulated
with the aim of communicating it to different people and to use it for business
management.

Explicit knowledge — knowledge that has been articulated and recorded in writing.
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Implicit knowledge — knowledge that can be articulated and recorded in writing, if
necessary.

Tactic knowledge — knowledge that cannot be articulated. Tactic knowledge can be
presented through explanations and descriptions, supporting the understanding.
(Process model) Goal — pre-defined purpose(s) why the process model is created
and used for.

Process model use — usage of the process model for defined purposes (goals).
Process model initial use — usage of the process model for the purpose it was
initially created for.

Process model re-use — usage of the process model again after the initial use. The
goal and purpose of the use could be different from initial use.

Process model Sustained use — regular process model re-use by business people
(process workers). The goal of the usage is to grasp the knowledge on the process.
Factor — prerequisites and interaction of components around process model usage,
which are needed to achieve the defined goal.

Business Process Management — a body of methods, techniques and tools to dis-
cover, analyse, redesign, execute and monitor business processes.
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