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Numerous success stories on Business Process Management exist, however proba-
bly just as many reports of failure. In many cases, Business Process Management is
an endless topic that people associate with paper, large drawings on the walls,
endless discussions, etc. Based on these results, the IT departments of an organiza-
tion generally receive an order to develop an IT-supported process. But workflows
developed in this way typically do not have much in common with the original
setting and its models, and therefore, they are rarely accepted by the involved
stakeholders. Hence, so far the result of all these efforts is often unsatisfactory.
Consequently, many executives still criticize Business Process Management. How-
ever, you find processes in every kind of organization—whether it is an industrial
enterprise or a nonprofit animal breeding farm. Only when these processes are
continuously scrutinized and optimized can redundant work in Business Process
Management be avoided and the ultimate survival of the organization ensured.

Margot Berghaus writes in her book, “Luhmann easy to grasp” [“Luhmann leicht
gemacht”]: “Social systems operate through communication, they are communica-
tion systems.” and organizations are social systems (Berghaus 2004). In other words:

Organization = Communication.

(A corresponding Internet search with Google delivered 269 hits on June 2,
2011). Activities in organizations performed by their members are coordinated
according to organizational goals. As a precondition for this, members of an
organization need to communicate with each other.

There exists a natural language sentence structure in all known languages. It is
composed of three components: subject, predicate, and object. The subject is the
starting point of activities, the predicate is the action on the object, and the object is
affected by the action. Following this structure, everyone is well prepared to think
in a process-oriented way and to model processes.

The subject-oriented approach to Business Process Management, which is
presented in this book, is based on these simple, however, fundamental
considerations. Actors (subjects) with their actions and their communication behav-
ior are in the center of attention. A process is established by structuring the actions
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of each actor and the necessary coordination of the required communication among
the actors.

This book should be understood as an invitation to capture, reflect, and stimulate
discussion around many different aspects of the design of organizations. All
interested persons should be encouraged to simply try this pragmatic approach to
Business Process Management. There are already many companies and institutions
that have been trying it successfully, and they have been surprised that their
processes have become intelligible to stakeholders.

It is an ambitious undertaking to write about an interdisciplinary topic, taking
into account technical, psychological, economic, mathematical, and organizational
aspects. We have tried to consider all these different aspects and their intertwining.
However, we are convinced there is still much to be done and to be written about
this topic.

While working on the book, we have enjoyed a team spirit allowing everyone to
bring in his different background and experience, both in terms of theory and
practice. Our intense collaboration allowed us to come up with a comprehensive
picture of subject orientation. We experienced the struggle of streamlining structure
and content as a constructive and inspiring moment of our cooperation. We hope the
readers are still able to grasp it, in particular when reflecting the systemic nature of
Subject-Oriented Business Process Management.

For helping us to be successful, we want to thank:

e Our families, supporting our endeavor more or less voluntarily

e All interested persons who have been waiting until we finished our work and
have kept us under friendly pressure by their steady inquiries

e Metasonic AG for providing resources
The customers of Metasonic AG for the numerous suggestions from the field
» Hanser Verlag for granting us the rights to publish the English version of our
German book
o Springer-Verlag GmbH, particularly Ms. Ford and Mr. Gerstner, for their
constructive cooperation
» The proofreaders
» Deutsche Bahn for providing notebook-compatible trains in which even books
can be written

» Richard Wright who converted our long German sentences with English words
into real English. Nevertheless, the authors still take responsibility for any
awkward sentences.

+ Carina Busse who brought the manuscript into the right format

» Larissa Weitenthaler who made all the drawings

Special thanks go to Anna Fleischmann for providing her graphic design.This
includes the design of the “To Go’s”, which help the reader to grasp the individual
chapters or major sections of the chapters. The “To Go’s” represent fictional dialogs
among the various stakeholders in Subject-Oriented Business Process Management
projects in an entertaining style. As an illustration of the roles, we have chosen
essential elements of fast food: food to go bags and cups. The reader can easily take
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these to a place of his choice and quickly consume their contents. From the chapter
“Subject-Oriented Process Analysis” onwards, they represent the different actors
operating in the open life cycle of Subject-Oriented Business Process Management.
Each cup and bag has a badge with the first character of the name of the role, such as
F for Facilitator.

A note on “gender”: For better readability, we typically use the masculine form
in the text. The female form is always considered to be included, and vice versa.
When designing the fast-food bags and cups, we also took care to maintain a bal-
ance between the sexes.

In case the readers are keen on working with the introduced method,
we refer to the Web site of the nonprofit organization Institute of Innovative
Process Management e.V. (see also http://www.i2pm.net). There, interested
persons will find material and tools currently available. Every person
interested in driving Business Process Management forward outside of
over-trodden paths, especially by bringing in his knowledge and valuable experi-
ences, can become a member of the Institute of Innovative Process Management.

Spring, 2012 Albert Fleischmann
Werner Schmidt

Christian Stary

Stefan Obermeier

Egon Borger

Acknowledgments: The research leading to these results has received funding from the Europe-
an Commission within the Marie Curie Industry and Academia Partnerships & Pathways (IAPP)
programme under grant agreement n° 286083.
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Thinking of Business Processes

Systematically

1.1 To Go

why should 1 vead this book and work in a
subject-oriented way? what (s special about it? Is it
not just another book, new wine in old bottles,
enriched with wore or less helpful examples and
pretty pictures? what is special about subjects?

A. Fleischmann et al., Subject-Oriented Business Process Management,

You find a Lot of literature on business processes,
considering processes as sequences of activities. If
you take a closer look, it is never at all mentioned
who performs these activities. However, the activities
of the processes arve performed by the involved
stakeholders, which we call subjects. Subjects exist in
all business processes. They have not been bnvented
by this book. They are rather taken for granted—to
such an extent that they might need to be revisited—
in partieular when they are considered bumplicit or
secondary process information. Once we wove the
subject to the center of a process, the entire perspective
on the process changes. And many open Lssues that
couldl not be previously clarified can be resolved
immediately. Amazingly, subject-oriented process
modlels can be divectly transformed into technology-
supported workflows. See for yourself!

DOI 10.1007/978-3-642-32392-8_1, © The Author(s) 2012



2 1 Thinking of Business Processes Systematically

1.2 Introduction

Today, the success of organizations is not only based on their products and services
but rather on their capability to (re)design their business processes in a flexible and
dynamic way (Scheer et al. 2007). In this respect we need to take different
influencing factors into account:

* Globalization. Through the worldwide opening of goods, labor, and information
markets, the dynamics of business activities has steadily increased. Markets are
not only reinvented, which generates additional growth, but they also lead to a
continuous redesign of jobs, dynamically changing portfolios and reorganized
business operations. Any small change can have a far-reaching impact in a
networked organization. The division of labor exceeds corporate and national
boundaries.

o Stakeholder Orientation. In addition to procurement and sales, other actors and
interests on the market affect the company directly or indirectly. For listed
companies, the shareholders have a strong influence. The management is
committed to them and tries to satisfy their striving for increasing profit. In
addition, organizations need to comply with more and more regional, national,
European, and other international laws and regulations, such as requirements for
implementing risk management systems. In this context, mandatory equity
agreements, e.g., Basel II, govern the granting of loans to organizations with a
rating system.

e Progressive Penetration of the business community with information and com-
munication technologies: in particular, internet technologies are driving forces for
organizational and technical changes in almost all economic and business-relevant
sectors of society. The transmission and communication platforms enable partial
(>if not complete) support, processing, and maintenance of exchange processes by
means of electronic communication networks. Exchanging goods and services
comprises the transfer of tangible and intangible elements, accompanied with
configurable structure description languages such as Extensible Markup Language
(XML). The latter allow the exchange of technical information across system
boundaries, adapted to the respective interaction partner.

Each of these factors is directly or indirectly related to the organization and
implementation of business processes or work processes. At the same time, these
factors are interdependent and cannot be considered in isolation from each other.
The mastery of complex business processes is one of the major challenges of every
business. However, it requires concepts to deal with these challenges in a structured
way (Heracleous 2003).

Accordingly, the continuous design of business processes and thereby, business
process management (BPM) is of crucial importance for the success of
organizations. It comprises the implementation of strategies and business models
in organizational processes. As such, it goes beyond traditional management
activities, resulting in cyclic planning, organization, management, and control of
organizations. This has for example been vividly described by Liappas:
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“Companies often have inhomogeneous business operations. Different types of
business require different types of organization. The organization needs to be
geared to the market and customer requirements” (Liappas in Scheer et al. 2007,
p- 44). The management of an organization is interested in two views: financial
figures are generally used for looking to the past; BPM provides a means for
looking to the future (Gilbert 2010).

Apparently, BPM has primarily to do with the business of a company. It is no
coincidence that the word “Business” precedes Process Management. Processes are
considered as leverage to operate a business according to its strategy or to align an
organization according to its (public) mandate (cf. Liappas in Scheer et al. 2007, p. 44).

Subject-oriented process orientation means moving from profit orientation
per se to sustainable income. The latter can be only achieved through high
stakeholder satisfaction.

Two examples from consulting practices (Scheer et al. 2007):

¢ A market-leading chemical company has identified cost leadership as the most
important success factor in its business. Product and process costs are the two
key leverages for this purpose. The production network, which has been respon-
sible for product manufacturing, guaranteed low product cost. The company
decided to focus its efforts on developing an effective, efficient process land-
scape. It should, on the one hand both simplify and automate the customer
interaction with the company and, on the other hand, ensure that the organization
acts in compliance with the business model it has adopted.

¢ A European authority has decided to use business processes as a means of
implementing its strategy and optimizing its resources. As a basis for subsequent
activities, a business process model was created that reflected the statutory
mandate to that authority. Based on this model, several design projects have
been set up successfully, such as zero-based budgeting, optimization in various
areas of the organization, and the introduction of a new ERP (enterprise resource
planning) system.

Public service organizations often ask whether they can use the same methods as
companies with market orientation. The only difference between the two of them is
the purpose of the organization: one wants to earn money, and the other has to
administer the law. However, the approach to the fulfillment of each objective can
be the same in both cases.

These cases show tangible connections between business processes and their
impact on organizations. Nevertheless, handling business processes at a high level
of abstraction is the greatest risk for BPM today: the trivialization of dealing with
processes. It is challenging to deal simultaneously with the company’s business
model, the processes, the planning and control systems, rules of conduct, informa-
tion technology, and personnel matters.
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Lack of knowledge about business processes can lead to wrong decisions with
negative consequences for the organization.

Managers have to deal with the planning, monitoring, and controlling of busi-
ness processes. Such a traditional focus on business-relevant processes is often
chosen in practice; however, this results in unsatisfying outcome and low accep-
tance of BPM. Even when organizations publish their process descriptions on the
intranet, these pages are rarely visited. Why? Since the process documentation is
already memorized, or nobody is actually interested in it? “Processes cannot be
decoupled from the business!” (Liappas in Scheer et al. 2007). They rather control
what happens in the organization.

Another problem is the generally known fact that process issues are pursued by
various stakeholders. Processes of an organization are actively incorporated and
modeled by business departments, as well as by IT departments. However, IT
departments take a different, more technical perspective on the processes. When
stakeholders involved in the processes are interviewed, they do not speak the same
language as process modelers or organization developers. A major government
agency has reported that the process of attaining a thorough understanding causes
most of the effort in process management. This is already mirrored in the terms
business process and workflow. The business processes of individual departments
are mainly implemented using information technologies. A business process is
technically refined and becomes a workflow. The latter is often described using
different methods than those used for describing business processes, leading to
incoherent and inconsistent specifications. Hence, such a transformation can lead to
a significant loss of information, due to the mapping and translations. In addition,
process descriptions are usually not detailed sufficiently by concerned members of
the organization to be transferred without further effort into a workflow system.
This causes additional effort for a successful implementation, including making
assumptions about the actual work procedures.

The design of business processes should be in line with the business intelligence
of an organization (Kemper et al. 2004). It bundles relevant information about
organizations. By modeling business processes, organizations can build up business
intelligence, i.e., they can collect their knowledge to achieve organizational goals
and transparent models for the targeted processing. Information and communica-
tion technologies play a major role in the presentation, imaging, and processing of
information.

Moreover, the organization has to be recognized as a system consisting of people
and their communication relationships. The individual stakeholders are responsible
for implementing the business processes. Their qualifications and motivation are
crucial for the success of the business. System thinking helps to recognize the
mutual relationships of all relevant elements and their relationships within an
organization (which is then considered a system).
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The more organizational changes are triggered through models, the more
important the explicit consideration of contextual information becomes,
so-called system thinking.

The generation of added value, therefore, requires an integrated BPM approach that
takes into account many different aspects in a balanced way. To this end, a number of
different capabilities are required, in particular product orientation, customer (or
market) orientation, system thinking, and abstract thinking in terms of models:

e Product orientation. A market-driven orientation toward partners and products
(Lehner et al. 2007) includes services and software and represents one of the key
factors of process design. The use of corporate resources (information, materials,
skills, etc.) should be aligned with the life cycle of products.

» Customer orientation. In addition to product orientation, customer orientation is
the major trigger for the design and change management of an organization. The
life cycle of a product has to be aligned with customer expectations (cf. debate
about climate change) and is subject to changes according to customer behavior.
Nevertheless, development, production, and distribution of products or services
have to comply with the principles of economic efficiency.

» System thinking requires explicit recognition of context of all processes of an
organization and linking of information across system boundaries, especially for
decision-making purposes.

o Abstract thinking in terms of models, as a principle to approach capabilities and
problems, allows focusing on relevant events and structures of the world as
observed by humans. It strives for the “essence” without losing target-specific
context.

The primary area of design for change management in integrated BPM is
represented by organizations being seen as increasingly self-regulated socio-
technical systems (Exner et al. 2010). IT systems, especially systems supporting
the operational flow, such as workflow management systems, are embedded in the
context of a work organization and need to be adapted according to economic
benefits and human work requirements. Models, methods, and tools need to be
applied accordingly.

Systemic BPM is context sensitive in two respects: on the one hand, organiza-
tional, technical, and human—social factors are considered, including their mutual
relationships; on the other, these factors, along with their mutual dependencies,
form the context for all BPM activities (ranging from the acquisition of work
knowledge to evaluation and execution).

A comprehensive method for the concrete implementation of an integrated
BPM-oriented approach is subject-oriented business process management
(S-BPM). It brings the subject of a process to the center of attention. In doing so,
it considers business processes and their organizational environment from a new
perspective, meeting organizational requirements in a much better way.
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At the S-BPM-ONE Conference in 2009, Hagen Buchwald differentiated
between three different phases of perspectives in computer science, starting with
flowcharts (predicate orientation) in 1970 (Buchwald 2010, p. 20f). This changed
around 1990 by the paradigm shift to object orientation. And, again 20 years later,
in 2010, a further change occurred, the shift to subject orientation.

Integration is more than the sum of its parts. The subject-oriented manage-
ment process is not only results-oriented but rather substantially reshapes
modeling as a comprehensive construction process; in the long run, managers
trust their staff to reflect business processes interactively and to (re)construct
them dynamically.

S-BPM provides a coherent procedural framework of reference to manage
business processes of an organization: its focus is on the cooperation of those
involved in the strategic, tactical, and operational issues, sharing their knowledge
in a networked structure of the organization. Thus, S-BPM is an integrated
approach to organizational design and development of an organization. Regardless
of the complexity of a case at hand, it can be handled on a technological basis, as all
validated behavior models can be directly executed. Moreover, the concept and
precise prescription of technological behavior allow the seamless integration of S-
BPM models into existing, and heterogeneous IT landscapes.

The only requirement for acquiring S-BPM competence is a good command of
natural language. Hence, based on the findings of developmental psychology and
linguistics, we first explain in Chap. 2 that for complete S-BPM specifications
sentence natural language semantics has to be used. In this way, business process
owners are able to ensure that business requirements of internal and external
stakeholders are entirely met. All involved people, regardless of their functional
roles, are able to learn how to model in a subject-oriented way, because this
approach is closely tied to operational actions and provides a direct reference to
existing information exchange processes between stakeholders. Hence, in this
chapter, we also explain how information systems can be developed using S-
BPM, in order to meet different requirements on the implementation level in a
straightforward way.

In the Chap. 3.5 we detail the procedures behind S-BPM when developing
organizations on the basis of subject-oriented business process models. The process
model is coherent and justifies its practicality. Its development has been based on
widespread experiences with the use of S-BPM. Chapters 411 detail the various
bundles of activities of the S-BPM method. Starting out with analysis, we demon-
strate how subject orientation can develop and be experienced by gradually focus-
ing on communication for service provision. The subject-oriented perspective is
also of benefit for real-time execution of specifications as well as for solving
complex problems due to the simple, networked modeling structure of S-BPM. In
Chap. 12, we provide a formal specification of the modeling method. In Chap. 13,
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we illustrate how each of the previously described activity bundles can be supported
through the use of appropriate software tools.

In the final part of the book, we show in Chap. 15 a typical round-trip from
current S-BPM practice. We also mutually contrast existing formal methods for
modeling business processes in the Chap. 14. The approaches are described on the
basis of their fundamental concepts. We also explain what relationship natural
languages have with formal languages of computer science in general, and how
the subject-oriented modeling method could be developed out of the structure of
natural language. These considerations complete our round-trip that started with
discussing natural language capabilities required for subject-oriented modeling in
the course of human-centered design of socio-technical systems.

Each chapter begins with a summary of key findings with respect to the addressed
topic, called “To Go’: in a fictional dialog of actors relevant for S-BPM the content
of each chapter is addressed in an engaging and entertaining form.

The glossary and index at the end of the book should facilitate profound
discussions and serve as a quick reference to S-BPM concepts and operational
methods.
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From Language Acquisition
to Subject-Oriented Modeling

2.1 To Go

Everybody is able to talik in natural language,
well, wmore or Less: Why would we Like to describe
processes in natural language? Since we already
know how to do it, without the need to learn some
strange language, such as that of T people, which
nobody) can renlly relate to. s S-BPM now the next
hype? Another lingo? How does subject orlentation
help? And how Ls it velated to natwral language?
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A business process is a highly complex bundle of
communication in an organization. Humans have
Learned to communicate using language. Given that
fact, it makes sense to describe processes entirely
through natural language. Complete sentences are
composed of subject, predicate, and object. At least, to
my Rnowledge, all languages have this structure,
and | have asked people of highly different origins.
There might be differences in arvanging the terms
within a sentence, but with vespect to their category
they remain the same across different languages.
Looking into existing BPM approaches, most of them
are incomplete—they may lock the subject, the
predicate, the object or some combination of these. n
particular, subjects, if they are ncluded at all, may
e expressed indivectly or buplicitly, e.g. using
passive volce. Traditionally, processes are described
by lists of predicates—we call them functions. Take,
e.9., object-oriented wethods: Besides predicates there
are objects on which developers carry out operations.
We tend to avold expressing explicitly WHO is doing
what.  However, once we recognize that wothing
happens without belng trigoered by someone, we have
to wmove the subjects to the focus.
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In this chapter, we first reflect the origin and development of human thinking,
acting, and natural language. Then, we introduce subject-oriented business process
modeling by describing its main features and constructs intended to support orga-
nizational development steps. The focus of S-BPM modeling is on subjects as these
are the active actors or systems in organizational development processes. Such a
focus allows expressing knowledge in terms of natural language sentence seman-
tics, as we do in natural language: a sentence consists of a subject, a predicate, and
an object. Subject-oriented business process models can be directly derived from
such natural language representations. Language is a complex communication
system, using arbitrarily chosen symbols that can be combined in countless ways
to achieve a single goal: conveying information.

In the following, we offer an overview of basic elements of natural language and
show the transition of natural language representations to subject-oriented models.
We start with significant findings on language acquisition and then discuss the
developmental relationships between speech and action. We focus on language
features and language development as detailed by Zwisler (1999).

For this reason, we deal first with the natural language semantics of sentences,
which subsequently enable us to step directly into subject-oriented modeling of
business processes without further effort. We then discuss the relationship of formal
languages to natural language in order to clarify some differences. This discussion
should help avoiding problems, primarily with respect to modeling, and subse-
quently with respect to implementing S-BPM models.

2.2  Acquiring Language and Dealing with Its Structure

Not only does the acquisition of language appear to be intrinsically motivated, but
also its use, and thus, how to deal with distinct language structures. People intend to
convey information and deliver meaningful messages when using language. Chil-
dren are in particular interested in using voice communication: they find out very
early how to influence their environment by acting. While improving their actions,
they try to imitate the language of their parents. They learn that opening and closing
the mouth twice when saying “ma” results in “mama’” which not only delights their
environment but also allows them to influence the behavior of their parents.
Children experiment and play with language, and they quickly recognize that it is
indeed useful to speak the same language as their parents. This insight has been
conceptually explained as follows: “The foundation of language is based on a
common understanding on the combination of sounds into meaningful units, and
the combination of words into sentences. Phonemes are the sounds that make up the
language. Morphemes are the smallest meaningful units” (Zwisler 1999).
Language therefore is governed by certain rules and hence structures the com-
munication and interaction between people. While the syntactic dimension
determines the relationship between linguistic symbols, the semantic dimension
determines the relationship of symbols to nonlinguistic realities. Finally, the prag-
matic dimension determines the relationship of symbols to speakers and listeners.
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Language itself can therefore be regarded as a formal system. Within this
system, distinct syntactic and semantic elements can be put into mutual context
by way of rules. The most important basic semantic unit is a sentence. Language
description and explanation are thus reduced to the description and explanation of
sentences; the use of language is excluded. However, according to Chomsky, when
using language, speakers and listeners generate some cognitive effort (while
perception is learned prior to the production of language) (Chomsky 1986):

« They can judge sentences on their grammatical correctness.

» They recognize semantically equivalent sentences.

» They check ambiguities and can resolve them through paraphrasing content.

¢ They are able to repeatedly form new sentences and understand their meaning—
they show linguistic creativity.

From the first three observations, Chomsky concluded that the perceivable forms
of sentences are based on construction plans constituting actual meaning. He
distinguishes between a surface structure and a deep structure of sentences. The
deep structure determines which grammatical categories a sentence contains, which
grammatical relations exist between the categories, and which lexical units can be used
for the grammatical categories. The deep structure is allocated according to a semantic
interpretation, which determines its semantic structure. By means of transformation
rules, the deep structure is transferred into surface structure. Finally, sentences are
pronounced correctly using the phonological component (Chomsky 1986).

Adolescents develop an individual language specific to their peer group or
social environment. This language is generally characterized by simple sentences,
revealing the sufficiency of natural language sentence semantics for effective
communication.

Later, we show that the mapping of natural language sentences to an S-BPM
model is comprehensive. Consequently, subject-oriented models enable effective
communication, conveying complete information.

Language as a formal system contains the grammar as a fundamental means
for the formation of expressions, sentences, and stories.

2.3 Talking and Acting: Functional Alignment of Sentences

People do not produce sentences per se; they use them intentionally and purpose-
fully. Linguistic competence, in terms of being able to understand meaning,
includes the ability to know what to say in a certain social context, the skill to
formulate content according to expectations of listeners, and the ability to recognize
when it is perhaps better to conceal something. People learn the socio-normative
rules of communication, i.e., communicative competence, through communication,
not because they master a set of grammatical rules. People acquire the structure of
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sentences through the use of language, which in turn empowers them to explore its
further usage. Hence, function and structure are mutually intertwined.

Language in its functional orientation enables speech. Talking represents a kind
of action, with the speech act being constituent of the mutual relationship of the
communication partners. The speech act can succeed or fail, just as any other
activity. Biihler, with emphasis on the action character of language, interpreted
language as a tool “to tell somebody something about things” (Biihler 1937). Thus,
three constituent components of language can be distinguished:

» The subjective component: “oneself” (expression)
» The intersubjective component: “the other” (appeal)
¢ The objective component “of things” (presentation)

This distinction emphasizes the importance of separating presentation from
content. It is reflected by the respective categories of symbols:

* Symbols by virtue of their relationship to objects and situations (objective
component).

¢ Symptoms by virtue of their dependence on the speaker’s intention, therefore,
from the sender (subjective component).

» Signals by virtue of their appeal to the listener whose behavior they control
(intersubjective component).

Therefore, a speech act always concurrently serves as a means for presentation,
expression, and appeal. Usually, in a speech act, one of these functions moves to the
foreground. Similarly, model building in BPM is aligned to a specific function.

24 Language Proficiency: The Transmission of Meaning

Being capable to use a certain (modeling) language means for a person to be able to
master the grammatical rule set on the one hand. On the other hand, it means being
able to make other people understand, to talk about items and issues, and—where
appropriate—to reach an agreement. The first functional aspect is also known as
“linguistic competence,” while the second one is termed “communicative compe-
tence” due to its orientation toward action. In the context of modeling a business
process, the functional aspect refers to the appropriateness of representation, from
scratch to a complete and therefore coherent representation. The action aspect
refers to adequately representing a situation by using a modeling language.

Language proficiency goes beyond the knowledge and application of the grammar
of a language to convey meaning. People can only interpret information correctly
when knowing its overall context. The conveyed meaning of a sequence of words can
only be determined when knowing who the receiver is and what the concrete situation
the sender and the receiver are part of involves. These dependencies of intended
meaning determine, among other things, the cultural evolution:

» Semanticity: the utterance of a word is not necessarily linked to the presence of
the signified object.
« Productivity: utterances that have never been expressed are possible.
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» Substitutability: communication can occur independently of space and time.

When applying this knowledge to S-BPM and the development of organizations,
organizational development using models of business processes is driven by the
following characteristics: semanticity means that models based on the structure of
language (as representations of the observable or anticipated reality) express
organizational development opportunities. Productivity refers to situations achiev-
able in the future. Substitutability implies the possibility of holding on to ideas that
may become productive (in terms of the preceding sentence).

Consequently, the capability of speaking and articulating in natural language
enables stakeholders, according to their relation to cultural evolution to actively
participate in organizational development.

Language allows the mapping of context with its own resources. Humans use
their knowledge about language to describe processes and their embodiment
in organizations.

2.5 Learning to Coordinate Speech, Thought, and Action

According to the findings of developmental psychology, the ability of individuals to
learn a language is biologically determined. The environment only helps to trigger
the biological potential. The receptor and articulation mechanisms of language
according to their anatomical and physiological basis are already operational at
the moment of birth. However, the brain regions required for the actual functioning
of these mechanisms yet need to go through a further maturation process after birth.
According to Chomsky, a speaker can only learn a language, when he has extracted
the respective rules to construct linguistic utterances out of the abundance of
utterances surrounding him as a child. These rules specify how the surface structure
of a language is connected to the underlying deep structure. Mastering of all these
rules has been referred to by Chomsky as linguistic competence. It is however an
ideal claim, which will not be encountered in actual life. The actual speech
capability is then speech performance.

According to Chomsky, there are universal principles that determine the types of
grammatical regularities in the different languages; these should be innate to a child
for language acquisition. What is to be determined by biology is a set of rules
consisting of universal principles of structuring, which guide and channel the
acquisition of grammar in the process of socialization. This control apparatus is
called “LAD” (language acquisition device). It allows the child to induce general
rules on how to form hypotheses from individual experiences with the language of
its environment. In this way, it acquires a command of the grammar for that
particular language. The constructive activity of the child in language learning
comes to the foreground. Language is thus acquired in a long-lasting process. Since
the child is fully engaged in the dynamic flow of the listener and speaker, it is able
to understand what is meant by the (adult) speaker. Once the child knows what the
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speaker means, it can recognize and explore the meaning of what this person says.
The child therefore does not learn what a word means, but rather how an existing
meaning, or a term or concept, can be described verbally. The anchoring of
language learning is provided through recognizing the intention of the speaker.

Up to a certain point, the development of thought and language proceed sepa-
rately. But then, approximately at the age of two, they meet: thinking becomes
language, and language becomes intellectual. “There is indeed no way to make
achievements of thought visible without language” (Zwisler 1999).

The development of language itself involves several steps, which are of impor-
tance for the recognition of semantics. The following are particularly important:

¢ The one-word stage (age 1-2 years): The child uses single words to express
whole phrases or sentences. The meaning of the words is understood by the
adults because of the context. The child understands much of what it hears, as
can be observed from the fact that it carries out correlated actions.

e The spurt in the development of words (at the age of two): The vocabulary is
growing from about 300 words at 24 months to 1,000 words at 36 months. Two-
and three-word sentences are formed by the child’s own rules, which are not
copied from the grown-ups’ language.

« The sentence period (at the age of three): At this time the child uses sentences
that contain grammatical features of the grown-ups’ language. The child can use
functionally complete, but grammatically incomplete sentences.

» To5 years of age: The child uses sentences of each type: incomprehensible sentences;
functionally complete but grammatically incomplete sentences; simple sentences;
connected sentences; complex sentences; and mixed forms of the latter two.

Sentences, in which the actual subject is not explicitly named, are hard to
understand for children (“At night, a black cat is hard to see”—Who sees the cat
here? The subject “any person” has to be added with cognitive effort). Chomsky
used a doll in his investigations which he blindfolded. Then he posed the question:
“Is the doll easy to see or hard to see?” Only children at the age of 7 years gave
correct answers at a high enough rate to indicate that this was not coincidental. The
latter is particularly significant because linking displayed content to the respective
actors seems to be of high importance for understanding.

Equally important is the sentence structure. In a sentence, words are put into
mutual relation. The two most important keys to understanding sentences are the
sequences of words and their inflection. The child begins with the word that has the
most importance and includes the focus on what it wants to say (-> semantics). One
of the most difficult grammatical forms seems to be the passive sentence. Often
children are not able to use it correctly until the age of seven. For its understanding,
they need to reverse their thoughts.

Semantic development occurs initially through vocalizations. In this way, the
child can achieve targets. The child only knows that a particular verbal behavior can
lead to desirable consequences; the actual meaning of a particular word is still not
known to him. Semantics is achieved by inductive extrapolation: the child takes
those speech utterances from the environment which it hears frequently and
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considers relevant for his needs and demands. These statements are memorized as
best as possible and recalled in this form. Due to the variable use of these forms, the
child then gradually recognizes that their individual positions can be taken by
different words. The words in identical positions are turned into categories, and
from their sequences syntactic rules for word positioning are derived.

A child does not operate only on the level of words, but also, and just at the
beginning of language, with larger units. It is not only a cognitively motivated
analyzer, but also, and primarily, a socially and emotionally motivated impersona-
tor. The language rule sets do not only stem from internal but also external sources.
The child does not learn the syntax in a direct way, but rather through conveyance
of nonlinguistic conceptual information and linguistic semantic information; lan-
guage acquisition is a highly active procedure.

These findings on language acquisition clarify which achievements are cogni-
tively necessary for a successful language proficiency, even if they are intrinsically
motivated. Active language acquisition lays the ground for the capability of people
to interact, and ultimately for their coexistence in all systems of the society. These
findings can be used to generate models of business processes and to contribute to
organizational development. Considering the process of acquiring language skills,
however, we have to recognize the inverse nature of S-BPM modeling through
language constructs. The conscious use of syntax already allows the generation of
meaningful content of models as shown in the sequel.

2.6 Models and Natural Language Semantics of Sentences

Models are representations of the perceived reality of humans. They can be
formulated by means of natural language, even when they are processed by IT
systems. The advantage of natural language descriptions is that they can be immedi-
ately understood by all people. And they are in line with natural language sentence
semantics, as they contain subject, predicate, and object. What we call here natural
language sentence semantics is considered the second level of sentence semantics in
linguistics, with the semantic roles agent, predication, and theme (“Max plays the
ball”). Level one corresponds to statements like “The ball is round.” The third and
last level is equivalent to the semantic structures within parts of sentences (“Peter’s
enjoyment of football brought luck”). For details, see Schmidt et al. (2005).

Natural language sentence semantics is familiar to all of us, as we invariably use
it to communicate. However, natural languages have the disadvantage that they are
frequently used in an incomplete and not sufficiently precise way. The results are
different interpretations and misunderstandings.

The following illustrative example can be found in several Internet forums
(Fig. 2.1):



