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Business Process Management (BPM) has proven largely successful in increasing
the competitiveness of a large variety of organizations by fostering the efficiency of
operations within and between organizations around the globe. In this book, we
show how BPM can also contribute extensively to the innovativeness of
organizations in leveraging new technology of the digital age. Consequently,
BPM can contribute to one of the most important challenges of our modern
economies and societies, which is to sustain wealth by means of new business
models. In featuring the views of global thought leaders, we showcase not only the
potential of BPM but also the need of the discipline to further develop in order to
take on this new role.

This book has been initiated in the context of the European BPM Round
Table that took place in Vaduz, Liechtenstein, in May 2014 on the theme, “Business
Process Management—Driving Innovation in a Digital World” (www.bpm-round
table2014.eu). The idea of a BPM Round Table at a European level emerged from
several local BPM Round Tables that were established in Europe over the last years.
The first European BPM Round Table took place in Eindhoven in 2012 with the
objective to broadly exchange knowledge and experience between experts from
business, administration, and science.

We would like to express our gratitude for having had the opportunity to host the
2nd European BPM Round Table in Liechtenstein and would like to particularly
thank Wil van der Aalst and Hajo Reijers for suggesting Vaduz as the venue for the
event. In addition, we are also deeply thankful for the large support we received
from the Eindhoven University of Technology and the European Institute of
Innovation and Technology for its realization. Also, the strong sponsorship from
industry has been instrumental in the successful organization of the European BPM
Round Table in Liechtenstein: The Hilti AG contributed as a platinum sponsor,
Camelot ITLab and Swarovski as gold sponsors, Ivoclar Vivadent and mbpi as
silver sponsors, and Hoval as bronze sponsors. We, therefore, cordially thank all
company representatives for contributing to the success of the event.

Further, we extend our thanks to the University of Liechtenstein for the addi-
tional funds that were provided in order to host the event. We would also like to
thank the organizing team, especially Nadine Reuter and Nicole Thony, as well as
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the whole team of the Institute of Information Systems for their excellent work in
preparing the conference and making every guest feel comfortable during their visit
at our University.

Finally, our special thanks go to the authors of this book. The contributions in
this book are essentially based on the insightful talks the authors gave at the Round
Table in Liechtenstein. In addition, the book also includes further authors who we
invited from beyond the framework of the event. We would like to cordially thank
all contributors for their efforts in bringing their work, experience, and ideas to
paper. All chapters have undergone a thorough review process and we are very
grateful for the effort both reviewers and authors have made in making our vision of
this BPM book focusing on innovation in a digital world come true. They all share
the spirit that it is important to emphasize the strong contribution BPM can make to
the economy and society, and that it is the right time to demonstrate BPM’s
contribution by means of this book.

Companies are advised to focus on their capabilities to manage business
processes as a means to increase their agility in mastering innovation and transfor-
mation efforts. The book shows that a rich body of knowledge is available that can
be applied right away. The book also addresses researchers, for these to engage in
further developing this body of knowledge to better account for the new role of
BPM as a driver and facilitator of innovation.

We are confident that the research underlying this book and the discussions of
the topics at the European BPM Round Table in Liechtenstein are inspirational for
driving innovations in the context of BPM. It has been a pleasure and privilege to
work with all the people involved and we hope that a lot of positive developments
will emerge from this work.

Vaduz, Liechtenstein Jan vom Brocke
Theresa Schmiedel



Innovation can be regarded as the idea-to-execution process, i.e., the conversion of
emerging insights, opportunities, and creative designs into new products, services,
processes, or entire new business models. However, unlike most transactional
processes such as purchasing, sales, or payroll, the transformational process of
innovation has been underexplored by the business process management (BPM)
community. Beyond support for internal idea management processes, corporations
have been short on improving the productivity and scale of their innovation value
chain consisting of processes such as open innovation, design-led innovation, or
co-innovation.

Adding a process-centered mind- and toolset to innovation promises all the
BPM benefits organizations have harvested for over two decades. In particular,
a well-orchestrated and where possible IT-supported innovation process will be
more efficient, predictable, and less risky while at the same time protecting
the pockets of creativity along such processes. As such, BPM has the potential
to accelerate innovation processes and to reduce the failure rate of innovation,
leading to a much needed increase in innovation activities.

Innovation processes are of course less predictable than highly repetitive trans-
actional processes. Nevertheless, by now BPM has grown in terms of maturity when
it comes to case management, exception handling, cloud, and social processes. As
such, BPM seems sufficiently equipped to approach the challenges related to
innovation process management (IPM) as its next significant unit of analysis.

In contrast to the view of adding BPM to innovation, there is also tremendous
potential in enriching BPM approaches with innovation methodologies. Currently,
the typical process life cycle starts by capturing the actual process via a series of
interviews, observations, or more recently process mining. Subsequent activities
are then dedicated to identifying process issues and their root causes and to creating
solutions, which overcome these. This inside-out approach can be characterized as
being reactive and problem driven.

Such an approach was more than sufficient in the age of automation which
was centered on streamlining processes by eliminating waste (lean), variation
(Six Sigma), and manual labor (workflow), leading ultimately to cost-resilient
processes.

vii
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However, in the age of digitization, cost resilience is no longer sufficient. Digital
solutions have shifted the focus from corporate digital capital as materialized in
compliance-driven IT systems to customer-centered mobile apps and solutions and
by this are much more revenue sensitive.

As a series of recent examples, most prominently Kodak, have shown, high
levels of cost efficiency are necessary but not sufficient for survival. In the current
economic environment, competition emerges quickly in the form of technology-
savvy disruptors able to provide superior value propositions based on light asset
models. Thus, organizations have to strive for revenue resilience in addition to cost
resilience when designing future-proofed processes.

Consequently, the BPM body of knowledge is in desperate need to be
complemented by a more opportunity-driven, proactive approach to process design.
Instead of questions such as “How do we reduce re-work, bottlenecks, or waiting
time in our processes?”, such an opportunity-driven approach answers questions
such as “In which of our processes do Google Glasses create substantial gains?” or
“Where in our landscape of processes could mobile, social, or location-based
services lead to new revenue streams?”

The coexistence of demands for cost and revenue resilience, i.e., the need to
simultaneously address process issues and to capitalize on new digital process
design opportunities, is called “Ambidextrous BPM.” Ambidextrous BPM demands
two different types of capabilities, i.e., the continuation of the exploitative strength
of traditional BPM needs to be combined with the explorative potential of a design-
intensive approach sensing external opportunities and converting these quickly into
improved processes.

Adding BPM to innovation and innovation to BPM will ultimately lead to a new
class of (process-aware) information systems, which can be labeled “(process)
innovation systems.” After understanding, modeling, analyzing, and proposing
reference models for most of the transactional processes, the speed, disruptive
potential, and opportunities of the digital age now require making transformational
processes the focus of our investigations.

This book can be seen as an important step toward such process innovation
systems. I very much like to congratulate the editors and authors for presenting such
an impressive scope of ideas for how to address the challenging but very rewarding
marriage of BPM and innovation.

Brisbane, Australia Michael Rosemann
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Theresa Schmiedel and Jan vom Brocke

Abstract

Business process management (BPM) is fundamental for organizational com-
petitiveness. In the last decades, BPM has evolved from a technology-focused
into a holistic and principle-oriented discipline concerned with efficient and
effective business processes. However, the emerging digital age requires
rethinking the role of BPM in organizations. On the one hand, we identify
opportunities of BPM as a driver of innovation that institutionalizes digital
technologies in business processes. On the other hand, we also recognize
opportunities to, in turn, innovate BPM. Overall, we identify both opportunities
and challenges of BPM when it comes to innovation in the digital age. Based on
these insights, we provide an outlook on the chapters of this book which may
guide both the research and practice of BPM in driving innovation in a digital
world.

1 Introduction

Information technology (IT) plays a vital role in driving innovation in today’s
digital world, and Business Process Management (BPM) is key in leveraging
these potentials. Many new technologies, such as mobile and real-time
technologies, the Internet of Things, big data analytics, and social media, have
come to the fore in recent years, which seems to accelerate the speed of business
innovation and transformation. While such new technologies represent important
triggers of innovation, only the incorporation of IT into business processes allows
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The new role of BPM:
Fostering innovation

BPM Innovation

How BPM needs to change:
Incorporating innovation

Fig. 1 BPM and innovation

organizations to be innovative and remain competitive. Thus, business process
management (BPM) can be considered a key driver for innovation.

Against this background, the purpose of the present chapter is to analyze the role
of BPM in driving innovation in a digital world in greater detail. In doing so, we
follow a comprehensive (Rosemann & vom Brocke, 2015) and principle-oriented
(vom Brocke, Schmiedel, et al., 2014) understanding of BPM. Our socio-technical
cognition of BPM builds on a growing consensus among both researchers and
practitioners that BPM is comprised of more than just methods and systems
supportive of operational excellence. BPM is also instrumental for innovating and
transforming businesses through strategy-, governance-, people- and culture-
oriented factors (Rosemann & vom Brocke, 2015).

The remainder of this chapter is organized as follows: As a next stage, we
provide some background information on business innovation in general and
about innovation in the digital age in particular. We then examine the role of
BPM in business innovation, looking into two complementary facets: the potentials
of BPM in driving innovation and the challenges for BPM in taking on and
demonstrating this new role. Particularly, we look into the potentials of BPM’s
new role in fostering innovation and into the challenges of changing BPM where
necessary to incorporate required innovation (Fig. 1). Finally, we provide a brief
outlook on the chapters of this book.

2 The Need for Innovation

Innovation is a concept that seems to enter more and more business- and
management-related discussions. While one could at times gain the impression
that innovation has become a buzzword or hyped concept in both research and
practice, there is strong consensus that innovation is and always has been a key
driving force of competitiveness and welfare.

In fact, the wealth of a society strongly depends on the innovative capacity of its
people and organizations. Particularly in regions that witness production- and
service-oriented jobs moving to other parts in the world, innovation is considered
to be a continuous requirement for sustaining welfare in a changing industrial
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environment. Such regions comprise North America, Europe, and Australia, but
other regions such as Asia and South America will face a similar situation very
soon. In essence, innovation is essential for all areas of the world to sustain and
further develop living conditions, both from an economic and a societal
perspective.

Considering the rapidly changing business environment and technological
developments in recent years, the innovative capacity of BPM gains increasing
importance. In this context, it can appear challenging for organizations, however, to
recognize such external changes, not as a threat to established business habits, but,
rather, as an opportunity that ultimately allows fostering the success of
organizations.

Over the last couple of decades, research and practice have developed BPM into
a discipline that has proven to drive the competitiveness of organizations (Hammer,
2010). BPM is concerned with the design, implementation, and monitoring of
efficient and effective business processes (Smith & Fingar, 2004; vom Brocke &
Rosemann, 2015). Since processes, i.e., operations in and across organizational
functions, are at the core of every organization, the relevance of BPM for
companies of all kinds of industries, private, and public organizations has been
recognized worldwide.

We can distinguish between two abstract modes of managing business pro-
cesses: On the one hand, BPM concentrates on running business, i.e., it ensures
both process compliance through performance monitoring and also continuous
workflow improvement with the overall objective to maintain operational excel-
lence (Schmiedel, vom Brocke & Uhl, 2015). On the other hand, BPM engages in
changing and disruptively innovating business, realizing superior ways to provide
products and services utilizing new technologies.

Having recognized the relevance of innovation in general and with regard to
BPM in particular, we next look more deeply into the meaning of innovation, since
it seems to be a rather broad term that can refer to various aspects.

3 The Power of Process Innovation

Innovations have been distinguished in many ways. To illustrate this we exemplar-
ily look at three dimensions of innovation with two particular types of innovation
each and pay special attention to the power of process innovation as one example
that, naturally, stands out in the context of BPM.

One dimension refers to the origin of innovations. In this regard, there are two
typical sources (Chesborough, Vanhaverbeke, & West, 2006).

* Closed innovation: Innovations that stem from the research and development
activities of companies and institutions, i.e. from a specific group of people who
are employed in order to innovate.
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Product Process
innovation innovation

Rate of innovation

Time

Fig. 2 Product vs. process innovation

¢ Open innovation: Innovations that are developed through open innovation
processes, e.g., through involving the crowd, namely people from outside the
organization (e.g., MyStarbucksldea.com or Dell’s IdeaStorm.com).

Further, we can distinguish innovations based on their impact. Innovations with
a very broad impact are based on disruptive technologies which completely change
the way people interact and do business; also referred to as “game changing”
innovations. Whereas innovations which “only” influence a particular industry
are more focused in their impact on society.

» Specific innovations: Innovations that have an impact only within a limited
scope, e.g. within a very specific market (e.g. iPods in the music market).

» Disruptive innovations: Innovations that have a substantive influence on many
or even all parts of the economy (e.g. the Internet).

Distinguishing innovations based on their form, two key types of innovation
are typically differentiated as depicted in Fig. 2 (Fichman, Dos Santos, & Zheng,
2014; Utterback & Abernathy, 1975).

¢ Product innovation: Innovations that focus on the development and diffusion
of new products (which often contain some form of new technology),
i.e. innovations as seen from the producer perspective.

* Process innovation: Innovations that focus on the adoption of such products
(which often requires some form of new behavioral pattern) through individuals
or organizations, i.e. innovations as seen from the user perspective.

While the importance of product innovations is undisputed, the innovation of
processes seems to be a key differentiator of our times, mostly through the use of
new technology. Take for example, Nespresso, PayPal, or iTunes. These are largely
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successful businesses built around products that seem to have been out there
forever, namely, coffee, money and music. It is a very old need which is addressed
but it is fulfilled in a highly innovative way, namely by process.

Process Innovations are particularly appealing, since they

« directly affect people’s experience,

» often do not need heavy engineering,

» can take place with a given technology,
» can be deployed globally.

In comparing the development of product and process innovation over time,
smartphones serve as a good example to illustrate the shift in the rate of innovation
across time. Smartphones represent a product innovation combining various
functionalities such as the ones of mobile phones, web browsers, or navigation
systems. When the first smartphones entered the market, the rate of this product
innovation was very high. Meanwhile, however, this product innovation has led to
countless process innovations in both private and business life, ranging from
individual assistance (e.g. on health care) to corporate app stores innovating sales
processes for instance. Even though smartphones as such are not highly innovative
any more, they still enable manifold process innovations in all kinds of application
areas. New technologies of our times represent the foundation for further process
innovation in the digital age (see the chapter by Sandy Kemsley (2015)).

4 Potentials of Our Digital Age

Most of today’s innovations are driven by IT. New technologies including mobile
and real-time technologies, the Internet of Things, big data analytics, and social
media clearly illustrate the enormous impact of IT on society in terms of enabling
competitiveness and welfare (vom Brocke, Debortoli, Miiller, & Reuter, 2014).
Further, examining such technologies gives an indication how strongly IT generally
shapes our times. The digital age is increasingly characterized by usage of the
Internet through anyone and anything at anytime and anywhere:

¢ Anyone and Anything: Addressing the question on who represents the digital
age, we can observe that large parts of modern societies are experts in using IT in
their daily business. Looking at new generations growing up with the Internet,
i.e. so-called digital natives, their expertise with IT is even more advanced,
working with the Internet comes ever more naturally to them and is increasingly
taken for granted. Not only people are online today, however, as nearly anything
can be connected to the Internet, including cars, houses, clothes, tools, and
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machines. It has been reported that since 2013 more “things” are on the Internet
than people (Mclaughlin, 2013). The possible connection of anyone and any-
thing to the Internet is a key characteristic of the digital age.

* Anywhere: Another key characteristic of the digital age refers to the ubiquity of
the Internet. Technically it is possible to realize a comprehensive network
coverage that enables Internet access around the globe. Internet providers for
such services are omnipresent and Internet-to-go use is growing as it becomes
more and more affordable. Being able to go online anywhere can fundamentally
change social and economic processes. Potentially, ubiquitous Internet access
might increase efficiency as waiting and travelling times can be used effectively.
For example, HomePlus has innovated the retail market in South Korea by
placing QR-code-based shopping experiences in local underground transport,
which can now be seen in many places around the world.

* Anytime: Another characteristic of the digital age relates to the fact that data is
not only available anywhere (irrespective of location) but also anytime
(irrespective of time). Particularly, it also relates to the idea of real-time avail-
ability of data. The possibility to receive up-to-date information at any point in
time is key for essential innovations in many business processes. Integrating
multiple kinds of real-time data, analytics today already enables the prediction of
events like the spread of the flu or the occurrence of traffic jams much better than
conventional methods could have managed. It is intriguing to think how such
data integration will innovate our professional and private lives in the near
future, and first studies are available to report on specific use cases in business
(vom Brocke, Debortoli, et al., 2014).

The implications of these characteristics may become clearer when looking into
some scenarios: The car of the future will not only optimize routing based on real-
time traffic information, but it will be able to avoid accidents through information
from other cars in its proximity. The house of the future will be able to do smart
energy management based on weather information and based on the location of the
people inside the building. Clothes of the future will manage the personal state of
health, eventually suggesting to the wearer to drink a glass of water or to rest for a
few minutes based on body data taken from the skin (vom Brocke, Riedl, & Léger,
2013).

In industry, such innovations of the digital age will significantly change busi-
ness. Apart from new possibilities in designing and managing internal organiza-
tional processes, new customer services will be available that could not have been
offered before. At the same time, it is obvious that the mere technological action
opportunities will not result in value creating innovations right away. It is rather
about new business processes that can be afforded through the technology, and
BPM plays a key role in leveraging the manifold opportunities. In the next section,
we further examine the role of BPM in driving such innovations.
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5 The New Role of BPM

Considering BPM as a source of innovation, we can generally distinguish between
the modes of running and changing business. Based on this differentiation, BPM
can drive innovation in two ways: (1) through managing processes which yield
product innovations (running processes) and (2) through managing the redesign of
processes which yields process innovations (changing processes).

(1) Focusing on the management of creative processes to foster product
innovations. Some organizational processes aim at generating innovations,
such as processes in the research & development department of a company.
The primary focus of these processes lies in identifying innovations of products
and services that generate additional business value. In such processes, for
instance, creativity plays an important role (Seidel, 2011), and the management
of these processes includes designing, implementing, and monitoring creative
and administrative work to enable overall smooth procedures and to maintain
operational excellence.

Traditionally, organizations consider processes that generate innovations as
the heart of their business. Working on product innovations has typically been
driven, for example, by engineers in a secured environment inside the company.
In recent years, however, open innovation has proven beneficial in more and
more cases (Chesborough et al., 2006). Involving people from outside the
organization in innovating products and services often makes use of open
innovation platforms such as the one from the coffee brand Starbucks, where
customers suggest new recipes for drinks and food, among other ideas.

The growing trend to involve customers in innovation processes seems to be
fostered by the possibilities that the various IT-supported collaboration systems
of the digital age offer. Online platforms, social media, and mobile apps, for
example, are increasingly used to technologically support collective efforts to
develop new products and services, also referred to as crowd sourcing
(Leimeister, Huber, Bretschneider, & Krcmar, 2009). Thus, managing pro-
cesses which yield innovations today truly refers to both internally and exter-
nally grounded processes.

(2) Incorporating new technologies into organizational processes to foster
process innovations. Apart from managing innovation processes, BPM also
allows for managing process innovations, i.e. redesigning business processes to
increase competitiveness. Establishing innovations in organizational processes
can refer to various aspects, including the redesign of process steps through
integrating IT products such as smart phones and tablets or IT services such as
mobile apps.
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Generally, we can distinguish between two triggers of process innovation.
On the one hand, both internal and external requirements from involved
stakeholders can lead to the redesign of business processes. On the other
hand, the possibilities of new technologies can trigger process innovation.
While stakeholder requirements have always been triggers for change and
innovation, new technologies of the digital age represent a key source of
numerous affordances for process innovations today.

In fact, fundamental business transformations are often driven by
incorporating IT into business processes. Examples are wide-ranging, including
globally integrated ERP systems that allow for harmonized processes, mobile
phone apps that allow for new sales processes, and big data analytics that allow
for real-time process decisions based on data available from products in use.

Overall, we can observe distinct ways in which BPM can serve as a source of
innovation. In the next section, we look into how BPM needs to change in order to
account for its new role and examine how BPM as a management approach may
need to be innovated in order to further drive innovation.

6 How BPM Needs to Change

As a discipline, BPM builds on an established pool of methods and models that have
proven successful in improving the competiveness of organizations in various
forms. However, we might observe a shift in one of the core institutional logics
that BPM professionals draw from: turning from a logic of automation to a logic of
innovation (Tumbas, Schmiedel, & vom Brocke, 2015). With regard to established
BPM methods, we need to recognize that such methods have been designed for the
application areas of their times. Originally, BPM essentially focused on well-
(or semi-) structured processes, while driving innovation today calls for manage-
ment practices suitable for processes of diverse natures.

Therefore, it is highly relevant to develop methods and models that account for
different types of application areas. In developing such methods and models, it will
be important to particularly leverage the potential of new technologies to prove that
they successfully drive innovation in a digital age. Considering how far BPM
requires innovation, we can again distinguish between the two modes (1) running
and (2) changing business.

(1) Considering the nature of processes in context-aware BPM. Regarding the
continuous management of organizational processes, extant BPM models and
methods seem to focus on structured and standardizable processes. However,
knowledge-intensive and dynamic business processes tend to be neglected. It
seems to be important, though, to examine how far existing models and
methods are applicable to all kinds of processes.

For example, one might reflect whether all processes should be modeled and,
if so, whether all processes should be modeled in the same way. New
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technologies of the digital age, for example, meanwhile allow for real-time
mining of business processes based on the digital traces that single process
steps leave or based on text mining possibilities (Giinther, Rinderle-Ma,
Reichert, Van der Aalst, & Recker, 2008). Such analytical possibilities enable
new ways of modeling as-is processes.

Generally, we can observe a lack of distinction between existing types of
organizational processes for applying suitable methods and models. Research
has shown, for instance, that we need to address creative processes differently
than we have addressed routinized processes in the past (Seidel, 2011). Such
considerations are necessary in order to consider the nature of processes when
managing them. Identifying dimensions that distinguish business processes and
that require a distinct approach for their management will be particularly
important in order to realize context-aware BPM in both research and practice.

(2) Leveraging the potentials of digital technologies in a holistic approach
towards process innovation. The digital age offers manifold opportunities to
innovate business processes. In order to do so, it will be important to first
identify value-creating potentials (vom Brocke, Debortoli, et al., 2014). In
particular, reflecting on the possibilities that anything may be connected any-
where and anytime may be supportive in finding relevant innovation ideas. For
example, monitoring and analyzing process performances based on digital
processes enables real-time deviance mining, i.e. the identification of best and
worst process performances (see the chapters by Recker (2015) and by Dumas
and Maggi (2015)).

Once required process changes are identified, research has found that BPM
needs to follow a comprehensive approach in order to successfully manage such
changes (vom Brocke, Petry, & Gonser, 2012). Beyond modeling and
IT-related factors, BPM should consider various other factors in developing
dynamic capabilities of process transformation. Prior research has shown that
such factors include capabilities, such as strategic alignment, governance,
people, and culture (Rosemann & de Bruin, 2005), that need specific consider-
ation in management (Miiller, Schmiedel, Gorbacheva, & vom Brocke, 2014;
Schmiedel, vom Brocke, & Recker, 2013).

Looking beyond the two modes of running and changing business, recent
research has suggested essential principles for BPM that also apply for leveraging
and shaping BPM as a driver for innovation (vom Brocke, Schmiedel, et al., 2014).
In the following, we will further outline how (3) drawing from essential BPM
principles helps to build up innovation capabilities in an organization.

(3) Building up innovation capabilities following essential BPM principles.
Managing innovation through BPM and building up long-term innovation
capabilities in an organization can be guided by essential principles of BPM
(vom Brocke, Schmiedel, et al., 2014). Such principles include, for example,
the “principle of purpose”, which emphasizes the need that BPM contributes to
strategic value creation. This is an important aspect to consider when managing
for innovation, because innovation may well be enabled by technology, but it
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ultimately needs to deliver business value, and from a number of projects there
is evidence that value-orientation is often neglected throughout IT projects.
Another example relates to the “principle of continuity” which suggest that
BPM is a permanent practice—and which also implies that innovations should
constantly be considered in organizations and not only when reasons for change
have piled up. In the digital world in particular, the “principle of technology
appropriation” is another highly relevant principle. It suggests that BPM makes
opportune use of technology, which is fundamental in an innovation context.
An overview of the principles is also given at www.bpm-principles.org. While
the identified principles of good BPM are generally relevant for managing
extant processes, they are particularly important to consider when changing
business processes and incorporating innovations in the organization.

In the next section, we present an overview of the chapters in this book, outlining
how they further inform researchers and practitioners on driving innovation in the
field of BPM.

7 Contributions of This Book

The chapters of this book provide a broad overview of the various facets of BPM
when it comes to driving innovation in today’s digital world. The authors of these
contributions show how BPM plays a key role in establishing and maintaining
organizational competitiveness and ultimately societal welfare.

The book is structured into five parts. Part I gives a general introduction on
innovation in the context of BPM. The overview on potentials and challenges of
innovation in this chapter is followed by two further chapters. Charles Mgller
reports on “Business Process Innovation as an Enabler of Proactive Value Chains”.
He outlines the importance of agile and resilient value chains and discusses how
process innovation supports the transformation of value chains, using the example
of a Danish research and innovation program in manufacturing. Richard Welke
presents “Thinking Tri-laterally About Business Processes, Services and Business
Models: An Innovation Perspective”. He outlines the close connection of business
models (as purpose of a service), services, and processes (as sequence of tasks in a
service) and illustrates a fresh perspective on process innovation based on bottom
up, top down, or middle out viewpoints.

Following up on this introduction, Part II gives insights on driving innovation
through emerging technologies. Four chapters outline the important role of new
technologies including mobile, social, and cloud technologies, in realizing innova-
tive ideas in the context of BPM. Sandy Kemsley provides an overview on
“Emerging Technologies in BPM”. She explores the role of new technologies in
the context of BPM, outlining how mobile, cloud, social, and analytical
technologies initiate change in the nature of work and what the implications of
intelligent processes are. Peter Trkman and Monika Klun report on “Leveraging
Social Media for Process Innovation. A Conceptual Framework”. They illustrate
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how social media can be used in various phases of business process life cycles to
support, for example, the modeling, execution, monitoring and improvement of
organizational processes. Bernd Schenk outlines “The Role of Enterprise Systems in
Process Innovation”. He highlights how enterprise systems can function as enabler,
trigger, and enforcer in organizational innovations and illustrates this by the
opportunities of cloud computing for the integration of enterprise systems in
process innovations. Jens Ohlsson, Peter Hiandel, Shengnan Han, and Richard
Welch report on “Process Innovation with Disruptive Technology in Auto Insur-
ance: Lessons Learned from a Smartphone-Based Insurance Telematics Initiative”.
They present the potentials of behavioral-based insurance and emphasize the need
for process changes in organizations to leverage the potentials of insurance
telematics.

Based on these insights into emerging technologies, Part III focuses on driving
innovation through advanced process analytics. Four chapters present latest
findings on the role of analyzing extant data for realizing innovations in a process
context. Wil van der Aalst reports on “Extracting Event Data from Databases to
Unleash Process Mining”. He introduces an approach to create event logs from
underlying databases as a fundamental prerequisite for the application of process-
mining techniques when information systems do not explicitly record events. Jan
Recker gives insights on “Evidence-Based Business Process Management: Using
Digital Opportunities to Drive Organizational Innovation”. He illustrates how digital
capabilities enable organizations to innovate based on facts rather than fiction and
outlines how research can play a key role as an innovation support service. Marlon
Dumas and Fabrizio Maria Maggi give insights on “Enabling Process Innovation via
Deviance Mining and Predictive Monitoring”. They show how analyzing process
execution logs offline can detect deviant behavior that leads to performance changes
and how process analytics at runtime can predict the influence of certain activities on
probable process outcomes. Peter Loos, Peter Fettke, Jiirgen Walter, Tom Thaler, and
Peyman Ardalani outline the “Identification of Business Process Models in a Digital
World”. They introduce a comprehensive seven-phase method for the inductive
development of reference models and present an application scenario of specific
techniques that allow to automatically derive reference models.

Following the elaborations on process analytics, Part IV sheds light on driving
innovation through new generation process modeling. Three chapters give an
overview of latest developments in documenting business processes in
organizations. Jorg Becker presents “Designing Process Modeling Tools to Facili-
tate Semantic Standardization: Increasing the Speed of Innovation in a Digital
World”. He outlines five design principles for process modeling tools which support
the development of harmonized process models and illustrates a prototypical
implementation. Mikael Lind and Sandra Haraldson provide details on “(Air)port
Innovations as Ecosystem Innovations”. They show how business process modeling
can be used to facilitate digital innovations in ecosystems with multi-actor
collaborations and illustrate key innovations in the case of Future Airports. Monika
Malinova and Jan Mendling report on “Leveraging Innovation Based on Effective
Process Map Design: Insights from the Case of a European Insurance Company”.
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They use a specific case to illustrate how companies benefit from systematic
process map design and how this relates to process innovation.

Complementing the previous technical and methodological aspects, Part V
gives insights into driving innovation through organizational capabilities.
Four chapters elaborate on the importance of factors including strategy, gover-
nance, and culture in innovating in a BPM context. César A.L. Oliveira, Ricardo
M.F. Lima, and Hajo A. Reijers present “Implementing a Digital Strategy Through
Business Process Management”. They outline how informing employees about
strategic corporate goals during workflow execution increases strategic alignment
and offers innovative possibilities for the implementation of strategic change.
Stefan Sackmann and Kai Kittel elaborate on “Flexible Workflows and Compli-
ance: A Solvable Contradiction?!” . They introduce an innovative approach and its
prototypical implementation to solve the trade-off between flexible and compliant
workflows by allowing a workflow to be changed according to requirements during
run-time. Amy Van Looy reports “On the Importance of Non-technical Process
Capabilities to Support Digital Innovations”. She suggests a process capability
framework that recognizes the importance of non-technical capabilities relating to
process-oriented management, structure, and culture. Janina Kettenbohrer, Mirko
Kloppenburg, and Daniel Beimborn provide insights into “Driving Process
Innovation: The Application of a Role-Based Governance Model at Lufthansa
Technik”. They elaborate on effective governance models that support decision-
making in process improvement and innovation, and apply a role-based governance
model to an exemplary process at Lufthansa Technik.

Overall, the book illustrates several distinct facets of BPM that are important for
driving innovation in a digital world. The various viewpoints show, on the one
hand, that BPM bears huge potential to foster such innovations, and, on the other
hand, that BPM also faces challenges, which call for advancing both BPM research
and practice towards examining how to further develop BPM as a discipline. We
hope you find the chapters of this book inspiring food for thought and action.
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Charles Mgller

Abstract

Proactive value chains are an emerging business practice rooted in advanced
process management and underlying technologies and organizations. The paper
presents a recently inaugurated research and innovation program in
manufacturing, and proposes business process innovation as an enabler of
proactive value chains. Finally the paper discusses the role of business process
innovation in the transformation of the manufacturing value chains.

1 Introduction

In many Western countries there is a deep concern that their manufacturing industry
is losing ground to the newly industrialized countries. In Denmark, 25 % of the jobs
in industry have disappeared in the last decade. At the same time, however, it has
been realized that access to manufacturing is vital to preserve innovation
capabilities. Consequently a national strategy towards re-industrialization is
needed. MADE (Manufacturing Academy of Denmark) is a national initiative
with international collaborations aimed at restoring the competitiveness of Danish
industry.

The role of national companies in global value chains is largely determined by
extrinsic variables. Differences in national framework conditions, such as salary
levels, taxes, workforce skills and infrastructure, determine the footprint of global
value chains. As a small welfare nation it is difficult to compete with regard to
salaries or technology alone. Therefore a national strategy for manufacturing needs
to be rooted in supporting local organizations with the creation of unique
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competencies for industrial leadership. Following this thinking, we investigate how
business process innovation approaches can be developed and deployed in the
creation of proactive value chains, and outline this transformation.

The research and innovation program on Proactive Value Chains reflects an
emerging business practice focusing on agile and resilient organizations (Hugos,
2009). These organizations are sometimes referred to as adaptive organizations,
sense-and-respond organizations or real-time enterprise (Hugos, 2004). Operations
and supply chain management have predominantly focused on reactive planning of
inventories, whereas contemporary practices put more emphasis on the execution of
business processes and real-time event management.

An example from a food supply chain is the ability to track and trace individual
items across the entire supply chain. This capability can be used to respond to
unforeseen events and to evade problems, such as the containment of
non-conforming supplies before impacting consumers.

This requires real-time visibility in the supply chain but also advanced manage-
ment of the business processes. Standard IT systems can support real-time
enterprises, but organizations do usually not have the transformative capacity to
absorb and leverage the technology into proactive capabilities, also referred to as
sense and respond. In order to develop sense-and-response capabilities, enterprises
need an integrated model-based infrastructure. Many of the required process
technologies and methods such as process mining and business analytics have
been researched and developed extensively, while others are emerging. One of
the challenges is the integration of the new technologies and tools into the existing
ERP and manufacturing systems, and in particular the adoption of the new practices
by the organizations.

The aim of the program is to provide Danish industries with methodologies to
transform advanced process technologies into proactive supply chain capabilities.
The envisioned solutions build on breakthrough enterprise systems solutions,
accompanied by radically new management and development approaches. This
research will address how new process technologies and methods for proactive
decision-making can enable new levels of intelligence in global supply chains by
providing inter-organizational process analytics.

The aim of this paper is to present the idea and challenges of proactive value
chains in the context of the MADE initiative and to identify an appropriate research
approach. The planned approach is based on business process innovation in an
experimental setting. The paper is organized as follows. First we present an
overview of the national MADE initiative, and MADE is positioned in relation to
other similar national initiatives in the manufacturing area. Second, the specific
research program on proactive value chains is outlined, and the research challenges
are proposed and discussed. Third, it is discussed how the advanced process
technologies may contribute to address these issues. Finally, the findings are
summarized and conclusions made.
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2 The Danish MADE Initiative

Since the financial crunch in 2008, more than one fifth of the jobs in Danish industry
disappeared. Even after the recovery, jobs have continuously ‘evaporated’ from
Danish soil. MADE is a national initiative designed to reverse this trend.

In the Danish public debate, the future of manufacturing has predominantly been
seen as an endeavor that belonged to low-wage countries like China. Industrial
manufacturing is considered to be an archaic and polluting activity and we are not
able to compete with Chinese salaries is the general tenor. Rather, countries like
Denmark should focus on high value added activities such as innovation, product
development and marketing.

However, in the recent years it has been realized that this strategy is not viable
due to the close links between manufacturing and product development. Also the
close relationship between manufacturing jobs and related jobs in the service
industry causes worries. It is estimated that for every 100 jobs created in industry,
an additional 35 jobs are created in related businesses. This emphasized the
importance of the retaining jobs in industry. In summary, it is now accepted that
manufacturing is a sector that should proactively be kept in Denmark, and it should
actively be developed and strengthen in order to create growth and wealth for the
future.

The creation of manufacturing jobs in a national context is a not an easy task. It
is politically possible to redesign the framework conditions for doing business in
Denmark in such a way that the investments in Denmark (FDI) increase, thus,
improving the job situation. An analysis of the framework conditions, such as the
salary rate, reveals that competing on cost alone is not feasible for a Western
welfare society and therefore likely to fail. So the challenge is to find an approach
where the value created in Denmark and by Danish companies exceeds the high
cost of manufacturing in Denmark.

The road towards more Danish manufacturing jobs requires that industry
become smarter, faster and more innovative in order to regain competitiveness. In
“Manufacturing 2025, a collaborative study published in 2010 by the Danish
branch of Manufuture, Manufuture.dk, five future scenarios where industry can
compete were identified (Johansen, Madsen, Jensen, & Vestergaard, 2010):

e The highly competent manufacturing company
— Danish manufacturing companies must strive to be among the best at
exploiting new technologies developed by other countries and at developing
new products
¢ The industrial power center
— The industrial power center consolidates and coordinates competences and
resources across businesses, industries, universities and knowledge centers to
take up the challenge presented by the technological leadership of large
international manufacturers
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¢ The innovation factory
— The innovation factory cultivates and optimizes the interplay between design
and manufacturing competences in order to develop ‘intelligent products’ for
customers and accelerate the time-to-market. Advanced manufacturing
methods such as prototyping and ramp-up are applied to support and acceler-
ate the innovation process
¢ The flexible value chain integrator
— The central idea of the model is to build a network of suppliers supported by
global, flexible value-chain integrators that understand how to integrate with
international original equipment manufacturers (OEMs) with regard to busi-
ness and delivery
e The virtual business
— Virtual business connects the best global competences in virtual networks in
order to quickly and effectively exploit more business opportunities and pool
its resources of business creation, innovation, distribution, and production

These five scenarios were the key input of a process leading to the formulation of
a joint Danish national society for manufacturing: “Manufacturing Academy of
Denmark” or MADE, presently consisting of 26 manufacturing companies,
5 universities and 2 technological services, and the confederation of Danish
industries.

MADE has the ambition to drive a re-industrialization of Denmark by
co-developing manufacturing insight and new knowledge. Initially, MADE is
provided with seed funding provided by the Danish government, industry and
universities in an action program called “MADE platform for future
manufacturing”.

In many western countries, a similar debate has been around and in the US a
major program on advanced manufacturing was launched last year (Holdren,
Lander, Press, & Savitz, 2011) and the German government established the
“Industrie 4.0” program (Kagermann, Wabhlster, & Helbig, 2013). Manufacturing
is also an issue in the European context where, e.g., the “Factory of the Future”
program within the “Horizon 2020” framework program addresses these issues
(Factories of the Future, 2014).

The concept of “Industrie 4.0” refers to a potential fourth generation of industri-
alization, where the first three industrial revolutions came about as a result of
mechanization, electricity and IT. The fourth industrial revolution is enabled by
the introduction of the Internet of Things and Services into the manufacturing
environment. In the future, businesses will establish global networks that incorpo-
rate their machinery, warehousing systems and production facilities in the shape of
Cyber-Physical Systems (Lee, 2008).

A shared view in these programs is a consistent emphasis on technology and on
digital manufacturing and smart factories in particular. Topics like new materials,
sensors and advanced robotics predominantly define these programs.

The MADE approach takes a more holistic approach to manufacturing and nine
interrelated programs have been defined in the initial research framework: platform
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Fig. 1 MADE platform for future manufacturing

for future manufacturing. These work packages (WPs) and their coordination are
illustrated in the following Fig. 1 (Manufacturing Academy of Denmark, 2014):

The platform focuses on three business functionalities: Rapid Product and
Production Development, Model Based Production, and Complexity Management.
These are key enablers for realizing the potential for innovation, agility and
sustainability and consequently are of significant competitive importance to Danish
industry. These business functionalities will be investigated from three different
viewpoints: Value Chains and Business Systems, Integrated production systems,
and Enabling Technologies.

The following sections will focus on a specific work package within the MADE
platform: proactive supply chains or rather proactive value chains in the larger
context.

3 Proactive Value Chains

Compared to “Industrie 4.0” MADE extend the smart factory into value chains and
business systems. The aim of work package 5 is to provide Danish industries with
methodologies and approaches to transform advanced business process
technologies into proactive value and supply chain capabilities. The envisioned
solutions build on breakthrough enterprise systems solutions, accompanied by
radically new management and development approaches. The research will address
how new process technologies and methods for proactive decision-making can
enable new levels of intelligence in global supply chains by providing inter-
organizational process analytics.

Proactive supply chains reflect an emerging business practice. Operations and
supply chain management has predominantly focused on reactive planning of
inventories, whereas contemporary practices put more emphasis on the execution
of business processes and real-time events. An example from a food supply chain is
the ability to track and trace individual items across the entire supply chain. This
capability can be used to respond to unforeseen events and evade problems by, for
example, early containment of non-conformant supplies.
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In order for an enterprise to leverage the advanced business process
technologies, the organization needs to develop strategies for managing proac-
tively. This has been conceptualized as a sense-and-respond organization or an
adaptive enterprise model (Haeckel, 2013). For a large and complex organization to
be able to react proactively and possibly adapt in a systematic way to the unpre-
dictable demands of rapid change, the organization needs to be designed and
managed as an adaptive system and managed by wire (Haeckel & Nolan, 1993).
In aviation, flying by wire is referring to a pilot interacting with a digital represen-
tation of the airplane’s sensors and controls. Managing by wire is similar.

Existing big-data technology can make information available on a real-time
basis and at the same time enable prediction of future events, and thus enable
real-time sense-and-respond capabilities.

An example of this kind of problem is a discrete manufacturing supply chain
where demand disturbances are known to cause the bullwhip effect, affecting the
required capacity throughout the supply chain. A proactive strategy could be to
monitor the demand patterns for exceptional variation and to create strategies for
containing the disturbances within the existing supply chain capacity (see Fig. 2).

Many of the required process technologies and methods such as process mining
and analytics have been researched and developed extensively (Grigori et al.,
2004). Even business activity monitoring or complex event processing are available
as off the shelves solutions (Luckham, 2011). Modern standard IT systems support
many of the real-time enterprise concepts, but organizations usually do not have the
transformative capacity to leverage the new technologies. A major challenge is the
integration of the new technologies and tools into the existing ERP and
manufacturing systems landscape, and the adoption of new practices in the
companies (Butner, 2010). This includes the challenge of transforming supply
chain visibility into management capabilities and providing business cases for
adopting new advanced process technologies into the production and supply
chain (Siurdyban & Mgller, 2012). This extends from the supply chain to the entire
value chain, including the development of new products and processes (Mgller,
Chaudhry, & Jgrgensen, 2008).

Potential

Corrective Actions Undesired consequence

Exception occurs

Fig. 2 Value chains are global processes with time/place lag between cause and effect
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Table 1 Smart process manufacturing business transformations (Smart Process Manufacturing
Engineering Virtual Organization Steering Committee, 2009)

From To Results

Investment Investment in Investment and management of facilities and

in facilities | knowledge-embedded knowledge are equally important

facilities

Reactive Proactive Economic optimization is achieved by anticipation
and decision, understanding probability, risk and
impact

Response Prevention Sensing, modeling and analysis are used to predict
events and operations are controlled to mitigate the
impact

Compliance | Performance Zero-incident EH&S is part of the performance
culture

Tactical Strategic Requirements become opportunities, optimizing

total enterprise operation
Local Global Every decision must be made in the context of a
globally competitive environment

Another example is within a food chain where quality variation in raw material
measured up front is used to calibrate the entire supply chain to accommodate for
variations in final goods production.

In these cases the information is already available, the technology for collecting
and processing the data in real-time is known. However the existing organization
and business processes becomes a barrier for improvements. Thus a more profound
process innovation approach is needed for designing a responsive supply chain.

Finally, the transformation of new requirements and capabilities into global
supply chains and the exchange of knowledge need to be revisited in the digital
manufacturing context. The transformation has been defined in the “Smart Process
Manufacturing: an Operations and Technology Roadmap” as in Table 1.

An example of such a process is virtual commissioning in a mechatronic
production system, where the operating characteristics of new production technol-
ogy can be simulated at the design time and ramp-up problems avoided (Reinhart &
Wiinsch, 2007).

In the ideal world there would be digital models and a complete tool chain from
the point of conceptualizing new value chain concepts to implemented solutions.
The speed and agility with which an organization is able to mobilize an eco-system
of vendors and partners, and integrate their technology and knowledge in the
development of new products and processes is of paramount importance. However,
in the real world this is hampered by organizational boundaries and a lack of
systems integration.

The outcome of the proactive value chain program is a number of documented
pilot cases that are intended to serve as demonstrator models, with the aim of
illustrating potentials such as substantial reduction in non-conformance costs.
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Furthermore, for wider use, the methodologies should be translated into applicable
roadmaps and software tools.

3.1 Proactive Value Chains in a Process Innovation Perspective

Digital and flexible manufacturing has been around for many years. In the past, the
concept was referred to as Computer Integrated Manufacturing (CIM) and even
though the original idea was innovative, the implementations were less success-
ful—partly due to immature technology. However, the research resulting from
exploring the CIM concept was very important. Models and frameworks, like the
CIMOSA or GERAM architecture, emerged out of very large-scale research. This
provide a systematic and consistent architecture on which we can build the proac-
tive value chains (Bernus, Nemes, & Schmidt, 2003).

The real-time enterprise concept has also been around for several years (Fingar
& Bellini, 2004). In general the availability of data is never an issue. The usability
of data on the other hand hinders the concepts from flourishing in the factories.
Interoperability is consistently an issue.

Visibility in the value chain is a prerequisite for a proactive reaction. However
the integration of information in the value chain is a barrier for proactive manage-
ment. Consider a typical systems landscape with Manufacturing Execution Systems
(MES), Enterprise Resource Planning (ERP) systems and Data Warehouses
(DW) as illustrated in Fig. 3 below. The data processing, from the time an event
occurs in manufacturing (for example a measurement of quality data) until man-
agement is able to make sense of the event and its consequences, requires the
aggregation on information through several systems layers as illustrated below.
Even though the information is available, the time delay from the events that are
generated until these are aggregated into actionable management information is
considerable. In extreme cases it takes months until management is able to make
sense of the situation, and by that time the product is delivered and the window for
corrective actions is closed. This time lag forces decision making to be reactive. We
want to be able to make decisions based on real time data, which can be done using,
e.g., in-memory database technologies.

To sum up and to frame the research challenges of proactive value chains: we
state the premise that required process technologies and methods are already
available. We can conceptualize proactive value chains from a business process
perspective as the management of integrated processes on three levels:

¢ Managing the process of end-to-end system engineering from conceptualizing
the product or service to the decommissioning

¢ Managing the end-to-end supply chain from supplier to customer

¢ Managing the end-to-end process information from sensors on the shop floor to
the board room and back



Business Process Innovation as an Enabler of Proactive Value Chains 25

Fig. 3 Towards real-time
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This research agenda is aligned with “Industrie 4.0” that further emphasizes
“New social infrastructures in the workplace” and “Cyber-Physical Systems tech-
nology” as research areas. These are dealt with elsewhere in the MADE program.
However the technological transformation can be summarized as in Table 2.

Achieving the benefits from a new process-innovation-based approach to digital
manufacturing is a long-term endeavor and will involve a gradual experimental
learning process involving technology, systems and management processes. For a

Table 2 Smart process manufacturing technical transformations (Smart Process Manufacturing
Engineering Virtual Organization Steering Committee, 2009)

From

To

Results

One-off models
in operations

Models integrated
into operations

There must be pervasive, coordinated, consistent and
managed applications of models

Dispersed Distributed Data, information, knowledge, models and expertise

intelligence intelligence are available and used to make decisions at the right
time and place

Unintelligent Self-aware There must be autonomous systems that understand

systems systems their role and performance in the enterprise and
systems that take action to optimize performance

Proprietary Interoperable Systems must communicate through standard

systems systems protocols for information sharing, capability and best-
in-class components

Unpredictable Predictable Operations within defined operating envelopes must

industry Industry be performed with predictable impacts
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company it will be key to ensure that the value of existing manufacturing systems is
preserved. At the same time, it will be necessary to come up with migration
strategies that deliver benefits and productivity from an early stage.

3.2 The Open Factory Concept

As argued above, we define proactive value chains from a process management
perspective and thus we need to stage and orchestrate an innovation platform for
researching and developing these processes. A central mechanism for business
process innovation is a model-based laboratory of the digital factory. The open
factory, as outlined below, is designed as a low risk prototype environment for
experimenting with the new concepts and solutions for the proactive value chain
(Fig. 4).

The MADE Open Factory is also a meeting place between companies, vendors,
researchers and students where they can explore ideas in an unconventional
settings. The core function of the MADE Open Factory is the ability to experiment
with new business processes enabled by advanced process technology. The outputs
are validated concepts that can be advanced further as pilots in the participating
companies. Central ideas in the MADE Open Factory have previously been
described as the process innovation laboratory (Mgller, 2007).

Initially, three cases are planned: (1) A discrete manufacturing case, aimed at
containing the effects of demand variation in the supply chain; (2) a case in the
windmill industry, aimed at containing the effects of production variability; and
(3) a case in the food supply chain, aimed at configuring the quality variation in raw

MADE
Consortium

Systems
Integration
Platform

Tec d by vendors
P S D) u—
model innovation method

Idea to impact time

Fig. 4 MADE open factory concepts
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material measured up front, are used to calibrate the entire supply chain to accom-
modate for the variations in final goods production.

Further, an inquiry into the valuation of the benefits from integration is already
in progress and a study and an experiment with design thinking as a methodology
for process innovation are also being investigated, including an approach where
students are engaged as a resource into the ecosystem of an enterprise.

The MADE program will run from 2014 to 2018 and besides the Danish
consortium of manufacturing companies and vendors, SAP Service Innovation
and the University of Liechtenstein, as an international partner, will also contribute
to the research.

4 Discussion and Conclusion

This paper has now presented and discussed a research agenda for developing
manufacturing industry in Western developed countries. It is argued that business
process innovation has the potential to contribute to manufacturing competitiveness
in several ways and, potentially, with more effect than simple automation
technology.

Applying the business process perspective on manufacturing has several
implications (see also chapter by Welke (2015)). First of all, it puts the end
customer in focus. Traditionally, manufacturing is centered on balancing
inventories. Business process management deals with managing end-to-end busi-
ness processes. Second, business process management provides the components
needed to build the integrated processes using existing and verified methods. Third,
the new technologies, like Internet of Things, require that manufacturing broaden
its perspective: from the factory floor towards the entire life cycle of a product or
service. This is where business process innovation becomes a central enabler of the
business transformation outlined in Table 1 shown previously. Although the
roadmaps are being explored in various programs around the globe, there are
transformational challenges where nations and companies without huge budgets
may succeed. The journey towards the future will be an evolutionary process
(Kagermann et al., 2013):

» Current basic technologies and experience will have to be adapted to the specific
requirements of manufacturing engineering, and innovative solutions for new
locations and new markets will have to be explored

» Achieving the benefits from digital manufacturing is a long-term endeavor and
will involve a gradual experimental learning process involving technology,
systems and management processes

» For a company it will be key to ensure that the value of existing manufacturing
systems is preserved

» At the same time, it will be necessary to come up with migration strategies that
deliver benefits and productivity from an early stage.
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The concept of a proactive value chain and the MADE research is in its very
early stage. The close engagement between researchers and companies will likely
result in new and different perspective that will impact the research focus—but that
is part of the fun, and a source of innovation.
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Richard J. Welke

Abstract

We propose a new, integrated “way of thinking” about processes, services and
business models. The starting point of this paper is that “getting things done” is
the set of services the organization employs. These services are often broken,
ineffective and/or misaligned with client/users needs. Any attempt to
pre-emptively or reactively respond to market change or internal transformations
must invariably rely on some of these (broken) services while, at the same time
creating new ones that, in turn, make use of pre-existing services as building
blocks. It is argued that services (both internal- and external-facing) are two
things: a business process (the “how” of a service), and a mini-business in its
own right (the “why” of the service). Each service has clients (the “who”) that,
through choice or mandate, solve some, or all, of a problem they have. In short, a
service (and its underlying process) represents a “value proposition” to the
service consumer (client) that enables them to “get their job done.” A service
is, in effect, a mini-business or “business within a business” and therefore is
implicitly governed by a business model of the process/service owner, the
“CEO” of that business. Adopting this perspective affords a fresh way to view
“process” innovation. It can be top-down by considering its business model. Or
middle-out, where a specific service for an internal or external client is examined
for innovation potential. Or bottom up, where the business process that delivers
the service is modified and, in so doing, alters the characteristics of the service
being delivered to the client.
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1 Services and Processes
1.1 Service Architectures and Composition

Many alternative “fundamental” building blocks of an organization have been
proposed and justified to serve various needs. Robert Anthony’s seminal book
(Anthony, 1965) provides an early framework. Porter’s equally seminal framework
is certainly one of the more widely cited and used (Porter, 1998). Another is Steven
Alter’s “Work Systems” framework (Alter, 2008).

This paper adopts a different perspective; one that’s most closely aligned with
what is termed the “service oriented enterprise” (SOE; Khoshafian, 2007) and its
variations, e.g., value-stream architecture (Whittle & Myrick, 2004) and a substan-
tial refinement and extension of the “Think Service—Act Process” work of Welke
(2005). The basic premise of these is that any purposeful (teleological) system, such
as an organization is, from an execution perspective (how it does what it does), a
collection of services of varying levels of scope and specificity (granularity).
Larger, so-called end-to-end services that fulfill customer needs are at one end of
the granularity spectrum, while rather narrow services such as an order-approval,
database request, or an ERP-based shipping receipt event entry are at the other end.
Larger services of the “end-to-end” variety are typically composed of (and rely on)
lower level (more granular) services.

Creating or adapting the larger, end-to-end services is, in SOE thinking, a matter
of composing or re-composing lower-level, available services. Don’t have what you
need to achieve the service offering in mind? Then create a new one, modify or
extend an existing one, or find an alternative service provider that has what you
want. Just like your customers’ do.

To take a classic example of this, consider Virgin Mobile (Sawhney, Wolcott, &
Arroniz, 2011). It offers a mobile phone voice and data service to its targeted
customers (primarily teens and young adults) consistent with its youthful, innova-
tive brand.

To offer this service (sign-up to on-going voice/data provisioning) it could have
created all the secondary, tertiary and lower level services associated with
payments, accounting, network connectivity, etc. Instead, it has chosen to wire
together (compose) existing services from other service providers to achieve the
bulk of its “end-to-end” service offering to its customers, and to differentiate its
offering by selecting a very few bespoke services that distinctively meet their
clients needs, thereby offering a unique value proposition to its mobile customers.

In general, an organizational service architecture, with decreasing levels of
granularity, might appear as shown in Fig. 1 below.
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Fig. 1 A service-oriented enterprise view

1.2 Service Types

The word “service” invariably evokes different notions of what the term means and
what it embraces.

For some, such as those in information technology, it could mean a very well-
defined interface definition that, when correctly invoked and initiated, returns a
pre-specified set of values based upon an equally well-defined set of input values.
This interface is defined by a “service definition” and the means by which it gets
from input to result (a method).

Or, it could mean an outsourcing service arrangement, where the invocation,
results, and other aspects are governed by a contract that includes an SLO (service
level objectives) and related SLA (agreement, typically with penalties).

At the other end of the spectrum are services designed to respond to prospective
users (clients) with vaguely defined/formalized needs that nevertheless have a
problem they wish to have solved. One example of this might be a client that
wants a “killer” design for a product or service, or an associated marketing
campaign to increase awareness of same, based upon some as-not-yet-well articu-
lated objectives and needs. Or, it could be an internal client whose problem is to find
out what the current accounts receivable aging’s are by arrear days and customer.

What’s common among all of these examples is a client with a problem-to-be-
solved (PTBS) seeking a service (and service provider) and the discovered/offered/
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mandated services making or inferring a claim to be able to solve such problems
(Christensen, 1997). What’s different among them is the degree of specificity of the
clients initial PTBS and the underlying flexibility of the offered service to accom-
modate this lack of specificity. This gives rise to various service types.

Invariably, in any discussion of services, the idea of “products’ arises. A product is
something that entity A sells (transfers ownership) to entity B (the customer). It
doesn’t “solve” the PTBS directly in most cases. However, in some cases merely
owning something such as a house or a Bentley automobile “solves” the problem for
the client (e.g. prestige or access). Setting these kinds of “owning solves the problem”
solutions aside, the client will then have to treat the ownership as a means-to-an-end
to solving their PTBS. They will either have to use the now-owned product to solve
the original PTBS themselves (means to an end) or hire (as a service) someone who
will do this for them. Services, on the other hand, aim to solve a problem (however
vaguely or narrowly defined) on a one-off, non-ownership basis (you own the
solution but not the means by which it was produced).

An example is hanging a wall picture. What problem does the picture pose for
the consumer? Answer: fasten the picture to the wall in a particular location. Do I
need to own a hammer (product purchase) to do this? Obviously not. “I could, for
example, rent a hammer, a glue gun, a stick-on picture hanger, etc. However, I
probably can’t rent the fastener or stick of glue so I’d have to purchase and consume
these. So, if I have recurring PTBS’s of the same type for which the solution is the
same (fasten something to a surface using focused force) then I might want to
invoke “me” as the service provider to solve the PTBS (and possibly save some-
thing regarding time, cost, convenience, etc.)” with “I could rent a hammer or a glue
gun (service) but I would still have to invoke another service (me or a professional)
to solve the actual PTBS — hang a picture.

Services, on the other hand, are solutions to a current problem. They are
sometimes (in the marketing literature) referred to as “value co-creation” (Vargo,
Maglio, & Akaka, 2008). In short, that means that the consumer (invoker of the
service) and service provider interact (generally, over time) to define an acceptable
solution to the service consumer while at the same time providing value to the
service provider in terms of payments, knowledge, brand enhancement, etc.).

1.3 Service Typology

There are many other ways to “classify” services including: the organizational area
served by the services, it’s granularity, its mode or channel of delivery
(e.g. web-based, walk-in bricks-and-mortar, etc.), its alignment to generic func-
tional areas of an organization (marketing, accounting, etc.) or a typology of the
customer’s problem to be solved. None of the latter classification schemes are
particularly generic, but do serve the purpose of “key wording” a specific,
pre-defined service definition or offering. A somewhat comprehensive attempt at
this is Kalakota and Robinson (2003).
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Fig. 2 Generic service typology

An alternative approach is to take a client/provider interaction view. This can be
done from several perspectives: the service consumer, the service provider, and the
interface between the two. Some common dimensions appearing in the literature
adopting this view are given in Fig. 2. We note from the diagram above, is that
services can be classified from either the client or provider perspective (with the
preferred interface type defined by either).

Instead, what we note from the diagram above, is that services can be classified
from either the client or provider perspective (with the interface type defined by
either).

We adopt the perspective that a service is, in the first instance, something sought
by a client (so-called “outside in” thinking) and therefore should be defined in terms
of the nature of their problem to be solved. How, operationally, the provider
chooses to respond to this need (services operation typology) is up to them.

What we can derive from this is a service definition and delivery “n-tuple” to the
customer based on: <customized, standardized>, <persistent, non-persistent>,
<collaborative, non-collaborative > as our high-level choices for the nature of the
service provided, and thus the manner in which the underlying service execution
mechanism (business process) functions and is prosecuted.

Stated somewhat differently, we observe the client interaction continuum as one
characterized by the degree of a priori specificity in the result to be delivered:

1. Is it tailored to their specific needs, or is it providing a pre-defined result
2. What is the level of interaction needed to achieve the result they’re seeking,
within the limits of results possible

Is it a one-size fits all solution, a configurable solution, or one that’s tailored
(mass customized) to their specific need? This leads to the simplified classification
of service types, based upon how the customer’s problem is solved, shown in Fig. 3.
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Fig. 3 Basic service types
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1.4 Process (Execution) Typologies

From the execution (process) side one must match the behavior of the process
execution to the type of service it is offering. Or, more precisely, the nature of the
process execution (how it receives inputs and delivers results) gives rise to the
service attributes above.

Again, there are many process typologies and, not unsurprisingly, they tend to
focus on the same attributes as their (dual) service typologies, namely: type of result
produced, functional area they belong to. For example, an oft-cited process typol-
ogy is the MIT/NIST “Process Handbook” project (Malone, Crowston, & Herman,
2003). It enumerates processes as shown in Table 1. The APQC process classifica-
tion framework (AQPC, 2014) is a different classification system that’s more
aligned with SOE (service) thinking than named process categories.

Here we’re interested in more generic (abstract) execution typologies. For this,
we find the Business Process Management System (BPMS) literature more helpful.
In this domain it’s generally acknowledged that, in broad terms, process execution
types tend to fall into standard, fully pre-specified and modeled processes, more
flexible “case” management approaches, and fully adaptive (emergent) adaptive
case management (Swenson, 2010) and “HIM” (Human Interaction Management;
Harrison-Broninski, 2005) approaches.

These are summarized in Fig. 4.

2 Service-Process Duality and Alignment
2.1 Service-Process Duality

In various branches of science it’s common to look at a problem through compli-
mentary lens. For example, a difficult “inventory problem” solution can also be
looked at as a mixed integer-programming problem. Or either of these perspectives
on the problem might be re-stated as a dynamic programming or systems dynamics
simulation problem. A reason for doing so (aside from solution method awareness)
is that what becomes an intractable problem in one representation may be more
readily solved using a method (and its techniques and tools) from another solution
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Table 1 Example processes from the process handbook

Account
management

Advance planning
& schedule

Advertising
Assembly
Asset management

Benefits
administration

Branch operations
Budget control

Build to order
Call center service

Capacity
reservation
Capital
expenditures

Check request
processing

Collateral
fulfillment

Collections

Commissions
processing

Compensation

Component
fabrication
Corporate
communications

Credit request/
authorization

Customer
acquisition
Customer inquiry

Customer
requirements

Customer self-
service

Customer/product
profitability

Demand planning

Distribution/VAR
management
Facilities
management
Financial planning
Financial close/
consolidation
Hiring/orientation

Installation
management

Integrated logistics
Internal audit

Inventory
management

Investor relations
Invoicing

IT service
management

Knowledge
management

Manufacturing

Manuf. capability
development
Market research &
analysis

Market test

Materials
procurement

Materials storage

Order dispatch &
fulfillment

Order management

Organizational
learning

Payroll processing
Performance
management
Physical inventory

Planning & resource
allocation

Post-sales service

Problem resolution
management

Process design
Procurement

Product data
management
Product design &
development
Product/brand
management
Production
scheduling
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Program
management
Promotions

Property tracking/
accounting

Proposal preparation

Publicity
management

Real estate
management

Recruitment

Returns & depot
repair

Returns management
Quality control

Sales channel
management

Sales commission
planning

Sales cycle
management

Sales planning
Service agreement
management
Service fulfillment

Service provisioning

Shipping

Zero-based
budgeting

perspective. These restatements of the problem through the lens of a different
perspective are commonly referred to as “duals” of the original scenario or problem
statement (Wagner, 1975).

To “make the case” for service and process being “duals” of one another, we
need to examine this from both the service and process perspective. Can and should
a service also be viewed as a process, and conversely?
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Fig. 4 Process execution

types Fully pre-specified Standard

process execution process

Patterns configured = Adaptive
based on user choice | Process

Execution based on = Emergent
ongoing interaction | Process

2.1.1 Service to Process Duality

A service, regardless of type, is initiated by a customer, either directly or indirectly
(e.g., some form of pull request based on time or another external event), and in turn
delivers an outcome that hopefully provides the customer with a solution to the
problem they invoked the service to help solve. How this is accomplished may be a
“black box” to the customer, or some shade of gray to white transparency,
depending upon their degree of engagement in shaping the need and form of
solution as well as the “visibility” of the underlying service execution. Seen from
the service provider’s perspective, once a service is initiated, a series of actions are
set in motion to refine and then respond to the initial customer’s request. This
“series of actions” we assert, is generically referred to as a (business) process. In
other words, a process, whether it’s fully pre-defined or ad-hoc, is how the provider
of the service to the customer attempts to deliver the solution sought by them.

2.1.2 Process to Service Duality

Similarly, an existing (business) process can be seen as a set of activities (and
associated tasks, events, gateway branches, roles and other representational
artifacts that represent how the process operates) undertaken by an organization
to “solve” a customer’s problem. The service definition (customer, problem to be
solved, etc.) is the process’ raison d’étre. However (and this is a big “however”)
boundaries around processes and the names arbitrarily given to the contents within
such a boundary (as in, say the MIT process framework) may not have well-defined
customers, problems to be solved or solutions provided. In many cases, where
arbitrary boundaries of a process are defined, it’s generally possible to modify the
boundaries so that the preceding is true—having a specified customer as the process
initiator, their defined PTBS, etc. We’ll refer to these as “servitized” processes.
That is, the business process is well aligned with its customer, their PTBS and a
solution to the customer’s problem (the process result or outcome) in the form of a
service the customer invokes.

A reasonable question to ask at this point is “why?” as in “why bother to adjust
process boundaries to align them with customer service needs?” Why not, instead,
stick with current organizational labels such as “accounts receivable process,” or
“complaint handling,” “requisitions,” “project planning,” “compliance” or a myriad
other labels often used to (vaguely) reference and define business processes? While

LENT3 99 <
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a more detailed answer must await a subsequent section, the short answer is that
without a service-to-process alignment the customer isn’t clearly defined, the
problem being solved and tendered isn’t defined and thus any justifications for
improving or innovating the process itself can only be done through the lens of the
actions taken and not the value of their result to the end-user (customer). This
myopia, in turn, leads to so-called process improvements, but rarely to process
innovation.

2.2 Service-Process Alignment

2.2.1 Forms of Service-Process Alignments

From the preceding we can now postulate that the service-process duality assertion
manifests itself as a design consideration. That is, if we align the three broad
categories of process execution types with the three types of service interfaces
that can be offered we get the model shown in Fig. 5.

As stated before, this is not a highly nuanced model of either process execution
types (or their underlying technology architecture) or of service offering types, but
it illustrates the basic idea.

Regardless of the categories on either side, it implies that as we change the nature
of the service behavior in going from “here’s what you get,” to “we’ll figure out and
then do what you need done” you change the basic nature of how the underlying
process organized, designed and executed. Conversely, if you decide on a particular
approach to how processes are to be executed (a high-level, service-process design
choice), you constrain the flexibility of the service offering to its client.

2.2.2 Service-Process Alignment Implications
There are a number of implications that can be drawn from the preceding alignment
model. Below is a short list of some of these:

1. Deciding how one wishes a service to behave, whether stated in terms of degrees
of collaboration and co-creation of value, or in terms of the “market of one”
tailoring of the delivered result to the clients needs, is a design decision that in

Fully pre-specified = standard | ¢ 5 Simple Predefined service
process execution process ) /?‘1 service J outcome delivered
‘
/ £ /
Patterns configured = adaptive k__/ o Tailored Client options
based on user choice | Process J /a‘ service ) available within range
!/ z
f/ '
Execution based on | Emergent EE 5 Bespoke Fully customized
ongoing interaction = Pprocess ) service | outcomes possible

Fig. 5 Service-process alignments
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turn directly affects the type of process execution approach taken. And,
conversely.

2. Nearly all processes begin life as emergent (or ad hoc) processes in order to
understand the actual client needs. These are nowadays referred to as “adaptive
case management” processes. As time passes and these needs are better under-
stood, the process execution becomes more rigidified (to allow for such things as
repeatability, efficiency, oversight, regulatory compliance, etc.). But, at the same
time, the agility of the process (and its service’s ability to adjust to changing
customer needs, diminishes).

3. Hybrid models are possible in that one can have an emergent approach to the
service interface, but that process can in turn draw upon internal and external
services that are, in fact, “simple” services with standardized process executions.

We next turn our attention to the final aspect to be considered in this proposed
integration of ideas, namely business models.

3 Service Business Models

We begin here with the assertion that any service, whether it’s consumed internally
(by organization members or processes) or externally (by a customer), represents a
‘mini-business.” And, as such, it has an implied business model—its raison d’étre.
And therefore, invoking the by the service-process duality argument, any business
process or the service(s) it defines has an implied business model as well. Normally,
and to the extent a business model is developed at all, it is applied to the major value
streams of an organization, i.e., the principal, revenue-producing products and
services. However, there’s no reason why this thinking can’t be scaled to suit any
service within the organization. As we will try to demonstrate, there are several
good reasons why this point of view should be applied.

There has been a great deal of discussion in both the professional and academic
literature over the past decade regarding what is meant by a business model, how
best to capture it, and whom its customers are. There are many excellent frameworks
and summaries on business models, including an “older” but integrative summary on
business models provided by Al-Debei and Avison (2010). A summary of the
current the “state of the art” is provided in a whitepaper by Krcmar (2011). Of the
numerous available process model frameworks, we adopt the work by Osterwalder,
et.al. (Osterwalder, Pigneur, and Tucci (2005), Osterwalder and Pigneur (2010)) on
Business Model Generation. These authors view a business model in terms of a
“canvas” consisting of a set of interacting concepts shown in Fig. 6.

Osterwalder and Pigneur also provide a “sub-canvas” to enable practitioners to
more fully elaborate their “value proposition” for the offered service, called the
Value Proposition Design or “VPD” (Osterwalder, et.al. 2015) (Fig. 7):

From a business model perspective, on the client side (outside-in perspective),
each customer consuming the service has a problem-to-be-solved (PTBS), directly
related to their job-to-be-done (JTBD), that governs the service he/she elects. From a
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Fig. 7 Value proposition customer-facing elaboration

provider perspective, you’re offering to the internal (to the organization) or external
(revenue-generating customer) your service and underlying business process, a
solution response to this customer’s PTBS; that is your “job-to-be-done” (JTBD).
You differentiate yourself by a superior value proposition delivery and execution
that successfully differentiates, in the minds of your internal or external customers,
your service/process approach to their job-to-be-done.

4 Business Model-Service-Process Innovation

The term “innovation” has many meanings and interpretations. At one end of the
spectrum it has been used to refer to a multiple times improvement in one or more
characteristics of a pre-defined result or offering. For example a 3x reduction
in cost, a 5x improvement in reliability, a 10X improvement in cycle-time or a
4x improvement in customer satisfaction. In short, an improvement in one or more
dimensions associated with the delivery of the same solution, as seen either from
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the consumers’ perspective (value metrics) or the process owner’s perspective
(process metrics). This is sometimes referred to as “incremental innovation.”

At the other end of the innovation spectrum is what’s termed ‘“radical” or
“disruptive” innovation wherein one imagines a service offering that solves a
problem that others aren’t solving and, perhaps, the potential customer isn’t even
aware they have this need. Examples abound, such as Apple’s introduction of the
iPod and smartphone, or Skype’s introduction of consumer VOIP. And, of course,
the Internet and the World Wide Web. What made many of these more compelling
is that they represent services as platforms for other services (and thus additional
innovation) and, of course, network effects.

Both ends of the innovation continuum, as well as steps in between, are applica-
ble to services and processes (and their associated business models). It depends on
the perspective and tools you bring to the innovation/improvement task. If one
begins with questioning and re-thinking the value proposition being offered, one
moves towards the disruptive end. If on the other hand, one brings a Lean/Six-
Sigma perspective (and tools) one moves towards the improvement end of the
continuum of innovation.

4.1 Innovating Business Models and Service-Process Offerings

Any pre-existing business process, and (through the duality assertion) service
offering, competes in a market of other, overlapping service offerings (both internal
and external) that offer a value proposition to the internal external or external client
with a problem-to-be-solved. In other words, the process owner (the “CEO” of the
service-process offering he/she is responsible for) is in competition with other value
propositions that offer to (partially or completely) address the customers’ problem-
to-be-solved.

As a process owner, your first (and arguably primary) job is to define what the
value proposition(s) are for the service-process you’re internally (organizational
customer) or externally (customer facing) offering and responsible for. And then do
a competitive assessment of your service offering’s value proposition relative to its
peers. An appropriately formulated Google search can easily identify a range of
offerings for a particular PTBS that “compete” with an organization’s internal and
external service offering(s).

The key issues here are:

1. What is your value proposition relative to an internal/external customer’s PTBS?

2. On what basis do you differentiate your offering from those of others (e.g., scope
of solution, client perceived transaction cost, cycle time, support. . .)?

3. How should you differentiate your offering so as to dominate those of others that
offer a similar (perceived) value proposition to the customers you’re seeking to
attract or retain?
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Given answers to the above, how should you redesign, configure and implement
the underlying business process to compete with external offerings? Or, going
beyond these “improvement” dimensions, how do you “head to where the puck is
going” and expand your addressed PTBS, or define and respond to the “under
served,” and/or disrupt your view of delivery before competitors do this for you?
While an organizationally mandated “sole source” requirement for internal
offerings (only) may exist now, such protection is, at best, short-lived.

The value proposition, expressed or implied, is an obvious starting point for any
innovation efforts. Who is the current customer? What is the problem they’re using
your service (and underlying business process) to solve; or alternatively, what job
are they trying to get done? Once this is established, then one can begin to ask
“unfreezing” questions such as: how might we be able to solve more of their
problem or complete more of their work? What do they do before they use our
service? What must they then do after using it to complete their work or solve their
problem?

This is precisely the type of questions that slowly revolutionized the travel
industry. Airlines, for example, once viewed their service as providing seat
reservations. But this is but part of the PTBS—hotels are needed, transportation
may be needed, meals, entertainment, and so forth. In short, the original value
proposition greatly expanded from booking a seat to putting all the pieces together
to solve the problem of having a pre-planned trip. To do this they not only used
some of their own internally managed services, but employed external services
from others. But to the travelling public, they represented a “one-stop” shop.

Alternatively, external providers now do many employee services that were once
provided internally, by the organization. Why? Because the internal service (e.g.,
employee benefits, legal services, small item purchasing, employee travel) fail to
adequately solve the employee or employers PTBS. And, at some point, the gap
grew large enough that rather than innovate the internal service they began using
services that had already been innovated. Even many previous “core” services of
organizations, such as customer support, manufacturing and logistics have met
similar fates. The old adage, “innovate or die” applies with equal force to
company’s internal- and external-facing services and underlying processes.

4.2 Innovating with Service Composition

While one can think about developing new service offerings (and thus new pro-
cesses to support these services), in reality many organizations use a combination of
internally existing services, along with externally available services to “wire
together” new service offerings. What the end-customer sees is a new service
offering from that organization. Under the covers, there’s a business process
(typically supported by a BPMS or equivalent) that orchestrates these services,
while putting an organizational face on the end result. We previously noted Virgin
Mobile as one that has done this masterfully. But many other examples abound.
Travel services, such as Priceline or Kayak. Or, financial information services such



44 R.J. Welke

End-Service

offered

Service
stack
Build AT
P { Servicey}
acquire, ST
rent & l
Business Unity provided service bundle

3 party provided service (BPO)

Business Unit, provided service

Activity, Activity, Activity, Activity,,

Activity, —-E Activity, —-']| Activity, — —-: Activity, services

Business Unit,, provided service

Activity, Activity, Activity; Activity,

je— ssad0u1d uonisodwo) 1AL —>

Fig. 8 Innovating with service composition

as Yodlee (who, in turn, sell their composition services to yet other financial
organizations such as Fidelity on a “white label” basis).
The basic pattern for this looks like (Fig. 8):

4.3 Process Innovation and Improvement

The line between improvement and innovation blurs when focusing primarily on
the process itself. For sure, one can sometimes dramatically change process
characteristics such as resources consumed, availability of the service, cost, reli-
ability, cycle time and consistency/quality of the results. These are metrics that may
or may not have meaning to the consumer of the process, although they often have
value to the process owner (in terms of the metrics they are evaluated on for
purposes of performance evaluations). If you’re truly focused on “innovation”
then as an innovator you will need to go beyond process-owner metrics of improve-
ment (and associated process improvement techniques and tools) and attempt to
grasp what the consumer of the process-supported service actually needs, now and
in the future, to solve their PTBS and get their “job” done. As already noted, there
are many methods and techniques that address various aspects of process improve-
ment, as well as questions one can reasonably ask regarding the process to stimulate
thinking. An older such compendium is provided in Tom Davenport’s book on
“Process Innovation” (Davenport, 1993). A list of thoughtful questions the author
often uses to stimulate discussion at this level comes from “The 7 R’s of Process
Innovation” (Shapiro, 2002).
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5 Summary and Conclusions
5.1 Business Model-Service-Process Connection

This paper argues for a tri-partite view of business model-service-process thinking
and innovation. The directional view adopted: process — service — business model
(bottom up), or business model — service — process (top-down), or starting with
the service (middle out) depends upon whether the object of interest is that of a
customer trying to solve a problem, or a process owner seeking to rationalize (and
improve or innovate) the process they’re responsible for.

From an inside-out (or process first) perspective, it is argued that any business
process presents itself to its consumer as a business service that attempts to solve
the customers’ problem. That “service,” in turn, exists for the purpose of meeting
and satisfying a customer’s need; that is, to solve a problem they have (PTBS) and,
by invocation, to get their job to-be done (JTBD) in solving their problem. More-
over, the service can appear to its consumer as a progression from rigid (a one size
fits all solution) to highly tailored (a customized or “bespoke” solution adaptively
tailored to each customer). And, these presentments (solution approach
alternatives) are a function of the underlying process execution type chosen.

The organization has an evolving collection of such services (and underlying
processes), with a presumed clientele drawn from either internal or external
customers. Regardless of demand origin (internal or external) there are competitors
to the offered service. For example, the organization could provide its own payroll
service, but there are external competitors such as (in the US) ADP or PayCom
(and, in large organizations, competing internal units) that solve the same problem
(i.e., how to reimburse individuals for the time they spent on adding value to current
or future organizational offerings or: Contribution-to-Compensation). If it’s inter-
nal service competition, then the solution could be ‘“shared services” (single
internal provider). If it’s external competitors, then the issue becomes one of service
differentiation, based upon characteristics that matter to the client. In the end
however, it’s all market competitors and client perceptions of the best fit between
service offerings and their perceived job to be done.

Conversely, an organization, with an existing client base, may be interested in
better differentiating its offerings to external customers so as to gain or retain
market share, and/or rationalize the processes they perform internally, by defining
both their customer and business value and whether or not an internally delivered
solution is competitive (viable).

Either way, a business model of a service and its underlying process helps to sort
out the intent and competitive positioning of any service being contemplated or
offered.
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5.2 Interaction Effects

Regardless of the directionality of the business model, service and process taken,
there are significant interactions that should be proactively managed. If one adopts
an outside in (client first) perspective, then it is argued that a business model of the
proposed service offering should precede its detailed definition. And the service
definition should precede a choice of the process execution type and finally its
process execution model.

Conversely, if a specific business process is under improvement scrutiny what-
ever reason (e.g., cost reduction, lean and/or six-sigma related process
improvements), it should be cross-defined as an offered service, and then when
so-defined, the service should be examined through the lens of its implied business
model, by making that business model explicit.

In summary, a business model, service or business process, whether proposed or
existing implies the existence of the other two. Each provides a unique and equally
important perspective on the offering that offers both comprehensive definition and
critique, and presents valuable insights into improvement and innovation
opportunities that are not afforded by any single perspective.

5.3 Conclusions

This paper argues that business models, service definitions and business process
models are, in effect, different perspectives on the same underling phenomenon.
While these three concepts have hitherto been treated separately in both the litera-
ture and in practice, this paper asserts that they are, in fact, different views of the
same artifact, with each contributing complimentary insights that the other
perspectives diminish or set aside.

Working between the three perspectives can create more challenges than a single
perspective view. However, the natural complementarity of these three perspectives
suggests that ignoring this trifecta may have business consequences and/or process
execution consequences. Conversely, more adequately accounting for all three
views can lead to a far greater emphasis on innovation as well as improved
implementation outcomes by more fully taking into account both the intended
client of the solution offered, the market of competitive offerings as well as the
alignment of the process that delivers this value, through the service, to the market
of customers for it.
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Part i

Driving Innovation Through Emerging
Technologies



Sandy Kemsley

Abstract

Business process management (BPM) has always been about productivity
improvements. But new aspects need to be considered in BPM today, including
knowledge work, transparency, and customer-orientation. Many emerging
technologies are being integrated into BPM in order to account for these new
aspects. Two categories of innovations and technologies can be distinguished:
those that change the way people and organizations work, and those that create
more intelligent processes. This chapter explores emerging technologies and
how they apply to BPM.

1 Introduction

Business process management (BPM), from its early roots in workflow and enter-
prise application integration (EAI) technologies, has always been about making
businesses more efficient through automation. Productivity improvements are still a
cornerstone of many BPM implementations, but there are now many other factors:
different styles of work, such as dynamic, goal-driven knowledge work; collabora-
tion with remote and mobile participants, including those outside an organization;
greater transparency and insights into processes for both internal workers and
external customers or business partners; and the ability to optimize processes as a
competitive differentiator (Hammer, 2010; Rosemann & vom Brocke, 2010; vom
Brocke et al., 2014).

Many emerging technologies are being integrated into BPM in order to achieve
these new goals, falling into two main categories: those innovations and
technologies that change the way that people and organizations work, and those
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that create more intelligent processes. In the first category, social collaboration and
adaptive processes provide functionality to create more dynamic, customer-focused
processes, but can create challenges in the cultural and organizational changes
required to implement them (Schmiedel, vom Brocke, & Recker, 2013). Intelligent
process technology, particularly simulation and predictive analytics, offers new
ways to optimize processes during runtime (vom Brocke, Debortoli, Miiller, &
Reuter, 2014).

This chapter will explore emerging technologies and how they apply to BPM,
showing how these new capabilities can make processes more engaging, more
adaptable, more transparent, and smarter (also see chapters by Trkman and Klun
(2015), Schenk (2015), and Ohlsson, Hindel, Han, and Welch (2015)).

2 Emerging Technologies

There are a variety of newer technologies that are reaching commercial viability,
although few have achieved mainstream adoption. Not specific to BPM, these are
transforming both consumer and enterprise software; these are described next to
provide context for the following sections on BPM technologies.

2.1 Mobile and Cloud

Mobile and cloud, although they can be implemented independently, are often
related since many mobile solutions also depend on public cloud infrastructure.
On the surface, mobile and cloud are just deployment platforms: mobile is the
platform for the end user, while cloud is the platform for serving the end-user
functionality. Both, however, are transformative technologies since they expose
and democratize access to information.

Mobile applications allow access to information and functionality in ways never
before possible. Mobile has become mainstream for consumer applications—
finding when the next bus is coming while you are walking to the station, or
using your phone to pay at your favorite coffee shop—but is also making inroads
with remote and mobile enterprise workers. A healthcare worker working with
patients in their homes can gather patient information on a mobile device, removing
the need to re-enter data when they return to their office, and receive immediate
feedback on potential drug interactions and suggested next steps. An industrial site
inspector can input inspection data directly, triggering maintenance requests.
Enterprise mobile applications can improve efficiency and quality by capturing
information at the point of collection, provide real-time context through informa-
tion lookup and automated decisioning, and trigger follow-up actions and
notifications.

Enterprise cloud applications, whether accessed via a mobile device or a tradi-
tional computer, allow anyone to participate from anywhere: employees from home
or remote corporate offices, or business partners and customers from their own
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location. Since cloud applications typically do not require licensing and installation
on the user’s computer or mobile device, anyone who is permitted access can
participate. Information is stored in the cloud, hence accessible regardless of the
user’s location, and easy shared between users.

2.2 Social Collaboration and Distributed Co-creation

Enterprise social collaboration typically takes one of two forms: either it is focused
on social interaction that strengthens weak ties within a large or geographically
dispersed organization, or it is focused on goal-oriented social production.
Although social interaction is important to build networks within and across
organizations, distributed co-creation is the ultimate goal of enterprise social
interaction: many people, in different locations and with a variety of skills, working
together to create content or other work product. For maximum benefit, the social
aspect is integrated directly into the core business applications that people are
using, so that the collaboration has a direct business purpose. This trend towards
social collaboration as a feature of enterprise applications, rather than a separate
tool, is accelerating the acceptance of collaboration within enterprises.

Two essential characteristics of social co-creation are tied to its unpredictability:
it is typically goal-driven rather than prescriptive, and collaboration occurs on
demand rather than with predetermined participants.

Note that social collaboration often relies on cloud infrastructure, since there
may be participants from a number of different organizations.

23 Events, Big Data and Analytics

Information-filled events are generated by a wide variety devices and systems:
computers, mobile phones, vehicles, industrial equipment, sensors, security
systems, building automation systems, and even social networks such as Twitter.
The result is a flood of data that may contain valuable information, if that informa-
tion can be detected.

Information gleaned from events may allow for real-time pre-emptive problem
detection and resolution, by finding correlated sequences of events and applying
predictive analytics to determine that a problem is likely to occur in the future, then
applying automated decisioning or user alerts to avoid the problem.

Aggregated events from a longer period of time can be analyzed to detect
patterns of behavior, allowing business operations to be introspected and optimized.

A variety of data-focused technologies are combined to achieve these goals,
including complex event processing, pattern analysis and detection, big data
processing, predictive analytics and automated decisioning.
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3 The Changing Nature of Work

The nature of work is changing: routine work is becoming highly automated,
leaving the complex and unpredictable knowledge work for people. These knowl-
edge workers apply their skills not just to perform individual tasks assigned to them,
but also to decide which tasks to perform, in what order, and by whom, in order to
accomplish a goal (Miiller, Schmiedel, Gorbacheva, & vom Brocke, 2014). The
following sections give insights into how emerging technologies change the way
people and organizations work.

3.1 Social BPM

Consumer social software, first identified in the early 2000s, has a defining charac-
teristic of harnessing collective intelligence by allowing user-created content and
collaboration. This raised user expectations for enterprise software: today’s
workers expect to be able to configure their own environment to suit their working
style, to collaborate with others at any point where they see fit, and to combine
information from multiple internal and external sources in order to accomplish their
tasks. Furthermore, management experts recognized the benefits of distributing
co-creation across the value chain, so that ideas from workers at all levels are
captured to provide a more accurate picture. This led to the development of social
business applications that allow for emergent structure and processes rather than
imposing pre-determined taxonomies and procedures, but with business-related
purposes:

« Enabling social interaction that strengthens weak ties within a large and/or
geographically diverse organization. For example, an internal social network
that allows employees to create profile pages can be used for locating others with
specific skills and interests for research and project collaboration, although that
collaboration does not necessarily happen within the social application itself.

« Enabling goal-oriented social production. For example, a wiki used to document
internal operational procedures can be updated directly by any worker with
information on specific areas of the procedures.

Increasingly, these functions are integrated directly into the line of business
applications that workers use every day, and BPM systems are proving to be an
ideal platform for this integration: social in the flow of work, rather than in an
ancillary collaboration application.

Social functionality manifests in a number of ways in BPM systems:

» Collaborative process discovery, where people from a variety of technical and
non-technical perspectives contribute to process design. A centralized process
model repository preserves institutional memory, and web-based tools facilitate
collaboration across business units and with other organizations. As the
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community forms around the collaborative process discovery tools, new uses
will be discovered for process discovery and management, and workers from
different areas will more easily lend their expertise to projects that bear some
similarity to their own. This creates a network effect—where something
becomes more valuable as more people use it—causing an exponential increase
in potential performance improvement.

¢ Runtime collaboration, where a user can add collaborators to his assigned task
by expanding the visibility of that task to others based on his tacit knowledge of
their skills and experience, then collecting their responses and decisions as part
of the task history. As well as completing the work more effectively, this
captures a record of the collaboration, including who was involved in
decision-making on each process instance.

e Activity stream user interfaces, to improve visibility and opt-in participation
across a broader range of people and devices. Users define their own
subscriptions and alerts to fine-tune the flood of information, allowing for better
identification and management of their important tasks; for example, they may
“watch” a particular class of process instances, and receive updates whenever
they are created or specific milestones are reached. Typically, a process event
within a stream will include a direct link to the process instance, allowing for the
recipient to easily click through in order to participate. The short message nature
of the event stream simplifies the information into an easily-digestible update,
and allows the stream to be formatted for a mobile device, allowing process
monitoring via event streams by anyone on the monitoring platform of their
choice.

Collaboration has always been present in how work is done: the difference now
is that systems now support and track that collaboration, making it a measurable
contributor to work improvement rather than a hidden factor.

3.2 Dynamic Processes

Dynamic processes allow the worker to modify a process, or even create a new
process, to satisfy the current context or to integrate their knowledge into the
process. Most often created as part of goal-directed social co-creation, dynamic
processes can also be created by a worker purely for their own use.

In routine work, process models are pre-defined and the focus is on making
processes more efficient. Each step in a process is either automated or assigned to a
person as a specific task, leaving little room for creativity. Conversely, knowledge
work is required for non-repeatable processes, where only the goals and general
guidelines may be set in advance, and the worker dynamically decides the tasks
required to complete the goals in response to current conditions. Most organizations
have both routine work and knowledge work, often within the same processes.

In the spectrum between routine and unpredictable work, a business process may
be pre-defined but allow the participants to modify the process during execution on
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a case-by-case basis. If a particular process instance requires additional steps, the
user can define them for that instance without changing the underlying model on
which new instances will be based. For example, it’s often not feasible to model all
the possible exception paths when something goes wrong in a process; instead, the
tasks required to handle a particular exception are decided by the process partici-
pant at that point in time.

In addition to allowing for greater flexibility, dynamic process variations can be
captured as feedback to process improvement, so that if a specific pattern of
activities is always added during runtime, that could be added to the underlying
process model, reducing the runtime effort for this task in the future.

33 Cultural Changes

Social and dynamic BPM capabilities require rethinking the concept of “control”
within an organization: management no longer dictates every action that employees
take, but everyone is given an appropriate level of control required to complete their
tasks. Collaboration and dynamic process are not new within organizations, but
they may be performed using unmanaged (and unmonitored) methods if overly-
strict management control does not allow knowledge worker flexibility within the
line of business systems. Providing flexibility allows knowledge workers to
improve the quality of the work completed, based on their skills and experience.

More flexible work styles can also be challenging to less confident workers, who
may not collaborate or dynamically change processes because they don’t want to
appear unknowledgeable. This can be overcome by a work environment where
creative solutions are rewarded, encouraging workers to offer their own ideas.

In many cases, organizations can benefit from collaborate, dynamic business
processes, but may have corporate cultures and incentive plans that discourage
collaboration and creative problem-solving. It may be necessary to shift employee
metrics from pure efficiency measures to those that capture contributions to
problem-solving and social collaboration, and change extrinsic incentives and
reward systems in order to guide worker behavior.

4 Smarter Processes

Improved intelligence in business processes is achieved through the combination of
many different technologies, including orchestration, decisioning, simulation and
analytics. Many of these technologies are not new to BPM, but the emergence of
predictive process analytics gives rise to a fundamental shift towards self-adjusting
and self-optimizing processes.

The time-oriented nature of processes enables forecasting future behavior and
averting problems before they occur, both for individual process instances and in
the aggregate. Using pre-determined process models, historical data from the
executing and past processes, and simulation techniques to project forward from
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a point in time, predictive process analytics can predict if a process will meet its
goals. While standard process analytics indicate that a deadline was missed,
predictive process analytics indicate the probability of missing a deadline at some
point in the future.

Once a potential future problem is identified, runtime simulation can compare
“what-if” scenarios to determine optimal pre-emptive actions based on the current
context of the process instance and historical data for similar instances. This allows
process simulation—typically considered a design-time process optimization
tool—to be repurposed for runtime predictions and optimization.

Next, if these processes are automated in a sufficiently dynamic BPM system,
information can be fed back to allow the process to self-adjust through automated
decisioning, or to alert a worker to take manual actions.

Finally, predictive process analytics can be used to dynamically optimize the
process model relative to the process goals. This automates continuous process
improvement through self-adjusting mechanisms.

5 Summary

The definition of BPM is constantly changing (see also introductory chapter
(Schmiedel & vom Brocke, 2015)), driven by market forces and vendor offerings,
and resulting in the continual introduction of new technologies into BPM products.

Social and dynamic BPM, although robustly implemented in many vendor
products, are still considered emerging concepts because of the low penetration
rate within customer organizations. These capabilities have broad -cultural
implications that may require changes in management style and organizational
structures in order to succeed, creating significant barriers to adoption.

Self-adjusting processes based on predictive process analytics represent truly
emerging BPM technology, with only a handful of BPM vendors offering these
capabilities within their products.

These emerging BPM technologies go beyond the basic goals of efficiency and
productivity to focus on optimizing processes during runtime: either through human
collaboration and knowledge work, or via automated responses to changing
conditions.
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Peter Trkman and Monika Klun

Abstract

Business processes management should not be a one-off activity and processes
need to be continually modelled, executed, monitored and improved;
stakeholders need to be aptly involved in each of these activities. Potentials
for achieving this lie in social media, as an increasingly popular option in the
digital world with which to involve the creativity and opinions of various
stakeholders from both within and outside an organization. Yet, it is still not
well researched how companies can harness the various benefits for using social
media to better involve both employees and customers in various phases of the
business process life cycle. We propose a conceptual framework that enables the
classification of various types of social media use (e.g. within organization or
with customers) and provide examples for each type.

1 Introduction

The business processes within the organization need to be continually modelled,
executed, monitored and improved; stakeholders need to be properly involved in
each of these activities. In fact, principles of involvement (the need to integrate all
stakeholder groups) and continuity (continuous gains in efficiency and effective-
ness) are among the 10 main principles of business process management (vom
Brocke et al., 2014). Potential options for achieving both involvement and continu-
ity are social media (‘SM’), as an increasingly popular option in the digital world
with which to involve the creativity and opinions of various stakeholders from both
within and outside an organization (Kaplan & Haenlein, 2010; Kietzmann,
Hermkens, McCarthy, & Silvestre, 2011). A rich exchange of ideas and information
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can produce invaluable results, such as innovation and knowledge “spillovers”
(Jerome, 2013). SM are a group of Internet-based applications that build on the
ideological and technological foundations of Web 2.0, and that allow the creation
and exchange of user generated content (Kaplan & Haenlein, 2010). They can be of
different types: blogs, social networking sites (e.g. Facebook), collaborative
projects (e.g. wikis), content communities (e.g. YouTube), virtual social worlds
(e.g. Second Life) and virtual game worlds (e.g. World of Warcraft). Kane, Alavi,
Labianca, and Borgatti (2014) define SM as information technologies that support
interpersonal communication and collaboration using Internet-based platforms. We
here understand SM to be a service that facilitates networking among employees
and stakeholders, regardless whether this solely includes internal, or also
encompasses external stakeholders.

Several authors have already discussed coupling strategies, benefits, and the
requirements for successful implementation of SM (Bruno et al., 2011; Schmidt &
Nurcan, 2009; Silva et al., 2010). Yet, as noted by Trkman and Trkman (2011) the
purpose of SM needs to be clearly identified before the start of SM implementation.
Therefore, the roles in which SM can be used in various phases of a business
process life cycle need to be clearly understood. Accordingly, this paper attempts to
provide a classification of potential SM uses in each phase of the business process
life cycle: process modeling, process execution, process monitoring and process
improvement. We argue that such an approach can help to better understand the
possibilities of SM uses in BPM.

The structure of the paper is as follows: after a brief review of literature on SM
and BPM, we outline the challenges accompanying the incorporation of SM into
BPM. We then present the conceptual framework of the types of SM use in BPM,
accompanied by examples from literature and personal experience. Finally, we
present the types of uses according to each business process life cycle phase in
greater detail and suggest ideas for future research.

2 Background

The possibilities of joining SM with BPM are manifold, as demonstrated by an
increasing number of research contributions in this area. Bruno et al. (2011) intro-
duce a new paradigm of the life cycle of business processes that enables agile
business process management by applying social media in the business process life
cycle. Whereas the traditional business process life cycle usually contains fixed
flows, social software allow for an “a posteriori control of quality” (Bruno et al.,
2011). Our paper builds on the research by Bruno et al. by adding to their paradigm
and framing the different possibilities of SM use in a systematic framework,
divided into four business process life cycle phases. Erol et al. (2010) identify the
main advantages of using SM for BPM such as integration of users into BPM,
lowered information pass-on threshold, absence of formal barriers and ease of use.
Koschmider, Song, and Reijers (2010) discuss social networks and their proximity
as a possibility of sharing and exchanging process models. Pereira, Vera, and Miller



Leveraging Social Media for Process Innovation. A Conceptual Framework 61

(2011) present the increase of interest by firms in social and mobile technologies to
tackle the challenges of traditionally static business processes, like the demand of
users for “instant gratification, rich user experiences and rapid access to
information”.

There is abundant literature that deals with exploring and exploiting the potency
that SM have as a part of the organization’s marketing strategy (e.g. Evans, 2012;
Heymann-Reder, 2011). Going beyond the scope of marketing and public relations,
SM can be a tool for process development and improvement as well. Organizations
are beginning to recognize the advantages of incorporating ‘“collaboration into
business processes” (Kemsley, 2010). Therefore we investigate the opportunities
for BPM.

SM, especially web-based, represent a communication tool of choice for many
organizations—the powerful and cost-effective means of communication can foster
digital innovation to reach previously unknown proportions (Hawn, 2009). Social
networking tools provide intensified collaboration among all stakeholders by
providing a common network for interaction, thus engaging one of the main
advantages of SM—making new acquaintances. The connection among rather
unfamiliar individuals, termed weak ties by Granovetter (1983), surpasses the
boundaries of the hierarchical structure and provides a horizontal flow of knowl-
edge sharing and collaboration. Additionally the SM enable locating experts on a
particular topic within the organization (Stieglitz, Schallenmiiller, & Meske, 2013)
or beyond. In turn they can function as “incubators” for collaboration (Jerome,
2013).

Schmidt and Nurcan (2009) present the five principles of SM tools that drive the
creation of content and context:

e Self-organization: Along with the bottom-up approach it enables the classifica-
tion, structuration and organization of information by entire communities of
interacting users as opposed to pre-determined specialists.

» Continuous aggregation: Different sources contribute content, which is con-
stantly aggregated and immediately made visible and effective.

o Egalitarianism: Absence of separation between content contributors and
consumers as well as low input efforts mean lowered thresholds for contributing
data and knowledge.

» Continuous assessment: The contributions are under constant and recursive
assessment by all users, so errors can be identified and corrected immediately.

e Value of content and context: Apart from the content, the context is also of
importance, as it can represent additional information, e.g. relationship.

Obviously, the use of SM per se will only bring certain benefits if it will be used
solely for marketing and for “individual heroics by employees”. A more structured
approach towards its use is needed in order to explore the range of possible benefits.
A good help in this regard is the body of knowledge relating to BPM which has
always focused on defining, organizing and optimizing business processes, bringing
about benefits such as reducing cost, increasing value, expediting execution and
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adding customer value (Dumas, La Rosa, Mendling, & Reijers, 2013; Rosemann &
vom Brocke, 2015; Weske, 2007). The idea of BPM has traditionally been the
standardization of processes, which could then yield continuous and uniform
results. In order to enable decision making for the purpose of analyzing and
designing business processes, rigorously structured process models were created
and the science of modeling became increasingly sophisticated (Recker, 2010;
Rosemann, 2006). SM present a tool that can enable the users to “step outside”
the structured process and initiate an “ad hoc collaboration” (Kemsley, 2010).
Therefore the potential benefits of SM for business processes need to be further
explored.

3 The Challenges of SM for BPM

“Socializing” BPM with SM is difficult due to the innate nature and characteristics
of both concepts. Often business processes are governed by strict regulations and
thus poorly suited for collaboration, while SM require participatory involvement of
network actors. Several barriers, such as fearing the loss of management control,
lack of trust or understanding, or risks of data loss, may prevent organizations from
(successfully) implementing SM in a business process life cycle (Kemsley, 2010).

BPM should combine the views of several stakeholders in order to define,
analyze and (re)create business processes (Dumas et al., 2013). However, while
most BPM efforts nominally start with the emphasis on customer needs, the
customer “voice” is often lost during the execution of the project. Now, in the
digital age, it is possible to include new stakeholders (e.g. co-workers, business
partners or consumers) in various phases of business processes through the utiliza-
tion of SM. SM use does not need to be limited to one organization since valuable
innovation-related knowledge can be drawn from several different actors,
organizations or even communities (Chesbrough, 2003). Any form of communica-
tion and collaboration entails knowledge sharing and brings with it a series of
potential risks (Trkman & Desouza, 2012). These are especially important when it
concerns obtaining knowledge from outside the organization. With SM, employees
and stakeholders are given much more freedom of choice to collaborate and
connect.

The use of SM can often seem unpredictable—new tools are developed at a rapid
pace, users tend to migrate—in often unpredictable ways—to new tools, and the
reasons for content contribution are highly diverse (Quan-Haase, 2007). Data put
online can quickly go viral. A typical case of the “virulence” and unpredictability of
SM is the United Airlines breaks guitars video clip which spread quickly and
presumably caused the airline $180 million in loss due to reputation damages
(Huffington Post, 2011). Yet, some risks apply to internal use of SM as well. As
one of the authors of this article was told by a chief information officer of a large
American company, the comments from internal SM, illustrating awareness about
particular (undesirable) internal events or information, could be used as incriminating
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data in court proceedings. A further example entails the use of SM for sexual
harassment (Bradley & McDonald, 2011).

A lack of responsiveness from users can undermine the successful implementa-
tion of SM. It can be brought about by unclear expectations (regarding both the
purpose and use of SM as well as project execution) and also by a lack of
motivation. Kolind (2013) suggests delegating professional leaders or “gurus” for
guidance and encouragement. Trkman and Trkman (2011) argue in favor of a
number of designated contributors to drive the initial content development.
Incentives of various forms are another possibility.

An egalitarian and bottom-up creation approach without any formal guidelines
or governing authority is the characteristic of general SM like Facebook, but can
prove too passive for the business environment. Consequently, the original purpose
of SM integration into the process may be diluted and could even cause counter-
productive results. Some companies and organizations are already blocking the
access to such sites (Frosch, 2007), but studies show that SM adapted to an
organization setting can provide substantial benefits for organizations (Sena &
Sena, 2008). Yet, any use of SM needs a clear ex-ante determination of purpose
(Trkman & Trkman, 2011). In doing so our framework proposed in the next section
can be an important help.

4 A Framework for Classification of SM Use in Business
Processes Management

Often companies adopt technology or procedures in the hype phase just to follow
others, but insufficient planning and vague goals lead to undesirable results, even
financial loss (Fenn & Raskino, 2008; Trkman, Kovaci¢, & Popovic, 2011). A
better understanding of the possibilities of SM use in BPM and the potential risks
accompanying them can aid practitioners in their SM adoption. Our framework
contributes to the understanding of the SM-BPM relationship. Firstly, it offers a
classification of different possibilities of SM incorporation in BPM. Secondly, since
the phase of the BP life cycle affects the purpose of SM, the framework analyzes the
role of SM in different phases. Success stories and best practice examples are not
uniformly applicable for all organizations and are often biased or embellished.

The business process life cycle has various versions—the number of phases
differs depending on the granularity and scope (Weber, Sadiq, & Reichert, 2009;
Wetzstein et al., 2007)—see the full review of business process (management) life
cycles in Morais, Kazan, Padua, and Costa (2014). Houy, Fettke, and Loos (2010)
state that despite the varying numbers and names of steps, conceptually the
differences between those steps are small. For the purpose of this paper we will
use the four following phases, namely, process modeling, process execution,
process monitoring, and process improvement as shown in Fig. 1.

Table 1 presents the overview of possible uses in these four phases, which are
explored in more detail in the following section. SM can accommodate three
purposes in the modeling phase: (1) increase awareness of all stakeholders regarding
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IMPROVE

MONITOR

Fig. 1 Business process life cycle

process modeling and execution, (2) aggregate information, relevant for process
modeling by different participants, (3) enable inclusion of more employees than just
a few selected experts in the modeling group.

In the execution phase there are many possibilities for SM use: (1) enabling
continuous support during process execution by connecting all stakeholders (espe-
cially for immediate coordination in unexpected situations), (2) coordination sup-
port for distribution of execution processes among geographically-dispersed
co-workers, and (3) outsourcing certain activities in the process (e.g. “open
innovation” platforms for outsourcing the “innovation” process).

The monitoring phase can benefit from including SM for (1) receiving the
(quantitatively measured) data and feedback from all stakeholders of the network
and (2) sharing the process performance results with co-workers and customers/
end-users alike.

In the improvement phase SM (1) facilitate a platform for gathering suggestions
for process optimization and feedback on those suggestions, (2) praise-based
rewards for the top contributors of improvement ideas, (3) statistical analysis of
SM data to provide possibilities for process improvement.

4.1 Modeling Phase for Internal Participants

The modeling of business processes provides a shared and comprehensive under-
standing of the business process (Aguilar-Saven, 2004). Involving more
stakeholders in the modeling process can facilitate a more holistic perspective of
the business process and its requirements. Typically processes are modeled by a
closed group of business analysts, employees and process owners; in our experience
often the individuals most in favor of process view and approach are included.
While the model preparation phase is usually a product of collaboration, the final
process model is mostly prepared by one person (Koschmider et al., 2010). While
limiting the number of individuals on the modeling project seems prudent for
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Table 1 A framework for classification of SM inclusion in business process life cycle

Internal participants External participants
Process Involving the employees in Gathering data or providing feedback on
modeling process modeling process models from external
phase stakeholders
Process Supporting employees in process Outsourcing process activities or
execution execution providing users’ support during
phase execution
Process Enabling real time visibility and Enabling real time visibility and
monitoring feedback on process performance feedback on process performance to
phase to employees customers or suppliers
Process Gathering and evaluating ideas for | Gathering and evaluating ideas for
improvement | process improvement from process improvement from stakeholders
phase employees

coordination reasons, excluded employees, if not involved at a later stage, can
develop negative predispositions towards the process approach (Rosemann, 2006).

Usually the model is presented to the entire organization for evaluation after the
modeling is finished, but by using SM all employees, not just a handful, are given
insight into the model creation. Employees are actively involved in preparing the
process model by contributing the needed data or knowledge, resulting in a (better)
process understanding and acceptance rate of the process model itself.

Giving departments insight into the procedures and processes of other
departments enhances understanding and cooperation among them. SM tools can
provide a clear overview of all activities and the means of participating in these
activities. A typical example are IBM’s internal network bluepages which enable
communication and collaboration among all employees by providing job-specific
tools and applications on the intranet (IBM-News, 2006).

In various forms, SM can facilitate a direct and active approach to modeling a
business process for all participants of the network. An example of a hands-on
approach would be using a wiki for modeling processes (see e.g. Ghidini,
Rospocher, & Serafini, 2010; Trkman & Trkman, 2009). The modeling project
leader develops the model on a wiki page and thus makes the modeling process
transparent and accessible. Other users are included in the process itself, since they
are aware of the project activities and are able to participate in them.

Obviously, just being given the possibility to use SM for process modeling does
not mean employees will indeed do so; usually explicit top management engage-
ment is necessary. An example of that is in a German commercial bank, where, as
the bank’s middle managers explained to one of the authors, most of the employees
have 5 % of their work hours explicitly reserved for modeling processes.
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4.2 Modeling Phase for External Participants

Organizations today strive to be customer-centric and try to engage end-customers
on one hand and suppliers on the other, as much as possible (Aguilar-Saven, 2004;
Murthy, Baratam, & Whelan, 2012). Existing knowledge about customer
preferences gained from marketing research has an effect on process improvement
and therefore also on (future) process modeling. Yet, even though the customer
focus is advocated at the start of the process-modeling project, customers are then
rarely included in the modeling itself. The lack of direct participation in the
modeling process could be avoided by including SM.

Customers can even participate in the modeling of processes in which they are
directly involved and sometimes attain a better or at least a different view on them,
for example by contributing the knowledge about desired output(s), flow and
prerequisites of the process (Wagner & Majchrzak, 2007). SM provide a common
platform for communication and collaboration. Even more, SM encompass tools to
connect, present and share data or artifacts (video, pictures or other forms of
non-textual content). Collaboration in the preparation of the outline of the model
provides improvement suggestions that would otherwise be acquired in the analysis
phase.

A typical example is a pharmaceutical company which included its supplier in
the modeling process (Trkman, Mertens, Viaene, & Gemmel, 2015). Both parties
gained a deeper understanding of the process execution and aim. The involvement
of the supplier enabled the joint modelling and consequently improvement of
processes by both companies.

4.3 Execution Phase for Internal Participants

Using SM in the execution of the process enables easy coordination and distribution
of the execution across any number of co-workers, in any particular department or
location. Due to the low costs of connecting collaborators and an online “meeting
room”, project teams need not be limited in size. Physical proximity and time
difference are less of an issue, since the ubiquity of the network allows for constant,
close collaboration e.g. connection to other teams in their subsidiaries.

Numerous instances of collaboration among coworkers facilitated by SM can be
found. One possible example is employees using Yammer to get advice from
colleagues when additional information about a process (or an activity in the
process) is required. An organization can use SM to encourage both interdepart-
mental and cross-departmental collaboration. Xerox for instance developed an
internal support system based on technicians providing other technicians with
solutions to technical issues (Moore, 1999). All employees have access and
contributing rights, the most affluent contributors being ranked as top users.

The use of SM in execution of business processes can bring about organizational
changes as well. New, less hierarchical models of organizing have started to appear
instead of traditional organizational forms, especially in highly dynamic environments
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(Majchrzak, Jarvenpaa, & Hollingshead, 2007). Kolind and Bgtter (2012) describe
a new managerial philosophy, where companies no longer have employees, but
partners, and the goal is not profit, but creating value.

4.4 Execution Phase for External Participants

In the execution phase, SM can be applied for two purposes: either to facilitate
communication or to distribute process execution onto customers. An example of
the former is the airline company TAP, which used Facebook to communicate with
passengers during a natural disaster. When the Eyjafjallajokull volcano erupted in
May 2010 flights were cancelled at most European airports. With a mass of stranded
passengers, the customer service call centers were overwhelmed. TAP was able to
reach a much wider audience via Facebook instead of one customer at a time via the
call center (Vaz Vieira & Jaklic, 2013).

On the other hand, organizations can use SM to form platforms on which they
can present their innovation “demands”. In turn “suppliers” can access these sites
and contribute innovation ideas. An example thereof is the connect + develop site of
Proctor and Gamble; a networking base for outsourcing process development
(Proctor&Gamble, 2014). Among other inventions, the site enabled expedited
development of their pulsating toothbrush, which was only an idea at the time
and would have needed up to 5 more years in development. After partnering with a
Japanese manufacturer, found through their open innovation site, the joint research
and development effort resulted in the product being on the market in a single year.

Yet, the use of SM in the execution phase is in no way limited to the product
development process. Some companies also include SM in some internal processes,
such as recruitment. One way of using SM in the recruitment efforts is for
companies to inspect popular sites, such as Facebook, for additional information
about the candidate. In such processes SM are applied as an evaluation device,
rather than an actual networking tool, therefore examples of such SM use will not
be included in the framework. Further examples of using SM in the recruitment
process are connections and referrals through existing employees or other
stakeholders.

4.5 Monitoring Phase for Internal Participants

In the monitoring phase, the execution of the process is assessed. Such monitoring
typically makes use of key performance indicators such as cycle time, rejection
rate, inventory, order waiting time, etc. Qualitative measures such as opinion
surveys are also used to monitor the performance. All participants should have
access to the monitored data, and thus, in some way receive feedback about the
business process they are participating in or business processes throughout the
organization in general (Schmidt & Nurcan, 2009).
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The acquired feedback during the monitoring phase gives information on the
appropriateness of a process and its execution. Gathering the data required for the
analysis can be time-consuming and fragmentary. Achieving a high response rate
with surveys and similar data gathering tools can be challenging. The already
existing involvement of users in SM can simplify data contribution. Including
SM in the monitoring process provides stakeholders throughout the organization
with a chance to contribute and also become acquainted with the results
simultaneously.

Employees that are more aware of the processes can have a more holistic view of
the workflow and a wider understanding of the interdependency of process
activities. Their feedback is thus also more significant and in-depth. Additionally,
due to an increased understanding of the processes, individuals are more willing to
accept potential changes (Manfreda, Kovacic, gtemberger, & Trkman, 2014).

SM can also act as a quality assurance tool since they provide clear feedback on
the success rate and capacities of processes. A company thus presents their rates of
successful process execution, support activities (e.g. which items currently in
production) or capacities (e.g. number of laboratory vials still available).

4.6 Monitoring Phase for External Participants

One possibility of incorporating SM in the monitoring phase is also to make
acquired data publicly accessible. Organizations can use SM to collect information
from a variety of stakeholders and present the findings via SM as well. Customer
engagement of this kind is more than just marketing, since the customers affect the
process. SM can facilitate customer communities where customers can give imme-
diate feedback and see real-time information.

Such openness of the organization seems risky and can be met with initial
resistance by the management. An example of such resistance was seen when
Amazon introduced customers’ comments and allowed critics to be visible online.
As controversial as this seemed to some managers in the organization, customer
reviews brought competitive advantage to Amazon and grew to be a standard
feature on most retail web sites (Ante, 2009).

4.7 Improvement Phase for Internal Stakeholders

All processes need to be continuously improved due to ever changing technological
development, organizational changes and market demands. SM allow employees to
help improve the processes by contributing their opinions and suggestions for
adaptation.

All this should not be a one-off activity without a clearly defined procedure on
how to do it. One of the authors was told about the case of a company, where a large
number of improvement suggestions from employees was be gathered, but due to an



Leveraging Social Media for Process Innovation. A Conceptual Framework 69

overwhelming amount and unclear procedures for “processing” the ideas, it resulted
in little improvement and a very high level of employee dissatisfaction.

By connecting all employees on a common platform, companies can find
potential experts who might not have been known to them before or had not
participated previously due to a high information-pass-on threshold. Such
individuals provide insightful recommendations that can prove valuable in the
improvement phase.

Yet, the use of SM for process improvement is not limited to just gathering and
analyzing ideas. The statistical analysis of available data, flows and other SM
measures enable the evaluation of alternative process designs. These measures
offer better information for process designers, especially during the process design
task (Busch & Fettke, 2011; Hassan, 2009).

4.8 Improvement Phase for External Stakeholders

Of course, also external stakeholders can contribute to optimizing processes. By
doing so, the company can bring the customers closer to the process. The external
stakeholders are in this case not only limited to customers, but extend to business
partners as well, acting as “internal” customers (Weske, 2013). SM are flexible,
targeted to user needs, often designed by users themselves and allow many types of
content to evolve through a wide variety of collaborative processes (Von Krogh,
2012).

SM can be used to involve active participation in the process improvement
phase, since customers and business partners can submit and assess improvement
and innovation suggestions. Some companies enable customers to decide on change
prioritization, i.e. voting on which suggestions are most important to them and
should be implemented next.

The open innovation site of the coffee shop chain Starbucks (“My Starbucks
Idea”) is an example of such an open innovation approach; its idea was to receive
innovation suggestions from its customers (Starbucks, 2013). The latter provide the
company with either product, experience or involvement ideas that are rated by
customers and those most endorsed are put into practice, thus realizing exactly what
the customers desired the most.

5 Conclusion

SM can provide an excellent way of bridging the gap between the potential
rigidness of well-structured and optimized business processes and the often chang-
ing environment of a digital world. Incorporating SM into BPM provides flexibility
by enabling communication and collaboration among a wide-spread net of
employees and external stakeholders. The challenge of making the BPM and SM
“marriage” last is to identify the needs of BPM in a sufficiently structured way,
while at the same time using SM to infuse flexibility in all phases of a business
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process life cycle. This would counteract the model-reality divide, which is a
common complaint in BPM practice (Erol et al., 2010). A combination of BPM
and SM should thus bring flexibility to structure, but also structure the flexibility.

Yet, as with any new technology and concept, many companies adopt SM
without a clear overview of their potential in their particular case. The types of
SM use differ according to the stakeholders included and the business process life
cycle phase. Therefore we suggested a framework that can be used as a guideline
for organizations considering implementing SM in BPM. The framework
showcases how practitioners can use SM for internal and external stakeholder
integration and provides a more structured approach to including SM in BPM.

Of course our paper has several limitations. We acknowledge that the choice of
categories for the conceptual framework is partly arbitrary and gives a limited
perspective regarding the possibilities of SM use in BPM. Each of the types is
illustrated with brief examples from the existing body of knowledge or personal
experience of the authors. Further research could determine whether there are other
variables that could provide an addition to the framework. Additionally, the classi-
fication of examples into a particular phase of BP life cycle can sometimes be
dubious, since many examples exhibit a fusion of the characteristics of several
phases.

Further research possibilities include a case study of particular uses of SM in a
corporate setting from a process-oriented perspective. Thus the necessary
prerequisites and critical success factors of the adoption of SM into BPM could
be identified, along with an in-depth examination of particular types of SM used in
organizations (e.g. Yammer). A more in-depth examination and validation of the
framework could be done with focus groups and Delphi studies with both
practitioners and researchers.

Careful consideration of all of these issues can help the company to increase the
likelihood that SM use will be carefully planned and successfully executed. As
such, the use of SM would not only lead to some marginal gains in a company’s
reputation but to real improvement in business processes as well as employee and
stakeholder satisfaction.
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Bernd Schenk

Abstract

Process innovation—redefining the way of doing business—is of paramount
importance for the sustainable success of organizations. Innovation initiatives
must relate to latest technological developments and opportunities these offer.
The important role of enterprise systems in process innovation is neglected in
many of these initiatives. This chapter highlights the different roles enterprise
systems can play in an innovation scenario and analyzes the interrelation of
technological innovation and enterprise systems as process management
platforms. The ambiguity of opportunities offered by new technology is
illustrated by the example of the cloud computing paradigm. The chapter closes
with the description of a solution path for an improved integration of enterprise
systems in process innovation initiatives.

1 Introduction

Many contributions have in the last years focused on the way in which IT triggers or
enables innovation and the accompanying change (cf. Markus, 2004; Turedi & Zhu,
2012). The findings refer to data integration and business process support as the
main benefits of enterprise systems and analyze their potential to rethink and
redesign business processes in process innovation activities. Process innovation,
as it concerns us in this chapter, focuses on the adoption of new IT in an organiza-
tion, both in a material and conceptual form (Wang, 2009), and is usually distin-
guished from product innovation processes targeting new products for customers.
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In search of process improvement, organizations analyze and evaluate emerging
technologies, considering fields of application in their process landscape. Following
this argumentation, one core area of process innovation must lie in the embedding
of technology in an organization, i.e. its enterprise system.

An organization’s enterprise system consists of many different applications that
form the enterprise system of an organization in the sense of an individually
designed solution integrating all business applications. Different parts of an enter-
prise system are in different phases of their application lifecycle. Today’s under-
standing of an enterprise system must consider this specific complexity. Such a
system type does not follow a clearly identifiable lifecycle, as pre-packaged,
homogeneous solutions did earlier (Davenport, 1998; Shanks, Seddon, &
Willcocks, 2003). With regard to innovation, new technologies and concepts are
applied and integrated in enterprise systems continuously. Today’s enterprise
systems are therefore permanently undergoing change and are moved from one
stable state to the next by each modification of system parts.

In many cases, enterprise systems are considered to be a supporting tool for
existing processes, providing integration and connectivity between different areas
or departments of an organization. Enterprise systems used to be custom-made
developments for a single organization. Flexibility was achieved by changing
program code. This type of system was designed to support an existing process
landscape. In the last decades pre-packaged solutions became the most important
mode of delivery for enterprise systems. This has led to reduced flexibility in the
adaptation to existing processes. At the same time new technologies were integrated
in enterprise systems, causing tremendous change in functionality. Therefore, every
new software release is an opportunity for process innovation in an organization
and a challenge to take maximum advantage of this opportunity.

2 Different Roles of Enterprise Systems in Process
Innovation

The following section describes the main roles that an enterprise system can have in
a process innovation scenario. These roles relate to the heterogeneous application
landscape that makes up such a system. Changes in applications and integration of
new technologies lead to opportunities for process innovation. An innovation
scenario—besides other components—consists of a trigger (operant resource) and
an enabler (operand resource) for innovation (Nambisan, 2013). This basic idea of
different roles that IT can take in innovation processes is transferred and extended
to the field of enterprise systems in process innovation in the following discussion.
Due to the specific characteristics of enterprise systems, three roles are identified.
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2.1 Enabler

Enterprise systems are the main component of an organization’s IT landscape. Due
to the fact that they are highly customized off-the-shelf products or custom-made
solutions, a lot of an organization’s process knowledge is stored in and represented
by these systems.

Process innovation activities always have to relate to an existing enterprise
system in an organization in order to create tangible results. The diffusion of
process innovation results is achieved by implementing the modified processes in
an enterprise system. This is considered to be the role of an enterprise system as an
enabler for process innovation. The trigger for process innovation is an event that is
not connected to the enterprise system, such as legal changes, business process
reengineering projects, mergers, etc.

2.2 Trigger

An external trigger for innovation is usually assumed when discussing the role of an
enterprise system as innovation enabler. Process innovation is initiated by activities
external to the enterprise system and implemented by changing it. This scenario
relates to changes in the enterprise system (e.g. new software releases and adding
mobile computing components) triggering the process innovation. Additional
capabilities of the system allow a new way of doing business. Process innovation
is triggered within the enterprise system in this scenario. The new opportunities
offered by the enterprise system lead to a redesign of processes and creates an
increased value contribution. An enterprise system represents a strategic resource
creating sustainable competitive advantage due to a unique orchestration and usage
pattern of applications in this scenario.

23 Enforcer

While triggering an innovation is characterized by an increase in possibilities that a
system is offering, the role of an enforcer describes the situation when
modifications to an enterprise system force a process innovation due to changed
system capabilities. An enterprise system consists of applications in different
lifecycle phases. Especially the replacement and disintegration of legacy systems
forces process change: a new system is brought into use and must be integrated in
an organization’s process landscape. The significant difference to triggering an
innovation lies in the change of system capabilities—compared to a capabilities
increase in the case of triggering. Similar to the trigger role, the source of
innovation lies in the enterprise system. In many cases organizations use this role
to justify a business process redesign because of the implementation of a new
enterprise system component. They back up a process innovation initiative by the
changed capabilities of a new system component to achieve increased acceptance of
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changing routines by the end user. The role of an enforcer is one of the reasons why
enterprise system implementation projects are considered to be highly complex,
causing tremendous change to an organization.

24 Implications

CIOs have to consider all three roles that an enterprise system can play in process
innovation when discussing changes to the system. The enterprise system is an
innovation platform that triggers innovation and enables the diffusion of process
innovation in an organization at the same time. Considering only one of these roles
is an oversimplification that is likely to cause the misunderstanding and failure of
innovation initiatives. This shows the importance of a thorough understanding of
the possibilities of new technologies, as the embedment in enterprise systems
(e.g. mobile computing, in-memory computing, cloud computing) is a possible
source of process innovation.

To achieve successful process innovation in a digital world, the interrelation
between existing enterprise systems, new technologies, and process innovation
triggers must be understood and the complexity must be considered. A definition
of the enterprise systems’ role in an organization process innovation initiative can
help to identify the system’s importance as a strategic capability supporting a
sustainable competitive advantage. Enterprise systems do not only provide a plat-
form for process implementation in an organization—even more, they are the
process management platform of an organization. One of the latest developments
to enable process support is the implementation of a dedicated process management
layer, which enables process modeling based on semi-formal process modeling
languages, including the invocation of software services by an activity. This new
design paradigm enables a detailed adaptation of the software and implementation
of process innovation while using the standard methods provided.

However, enterprise systems are only able to provide value contributions when
optimized business processes are deployed. Best-practice process templates
provided by enterprise system vendors are tempting—especially for SMEs.
Adopting standard processes can jeopardize competitive advantages based on
company-specific process excellence. The necessity for process standardization
evoked by an implementation project represents an important business process
improvement activity for many organizations at the same time.

3 Application Example: Implications of Cloud Computing

The following section illustrates the complexity and ambiguous opportunities an
organization is confronted with when considering the implementation of a new
technology. It exemplarily highlights the potentials of cloud computing paradigm
adoption based on company size as classification criterion.
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Cloud computing has been a buzzword in the area of enterprise computing for
some years now. However, the expectations towards the implementation of a cloud
computing model for an organization’s enterprise system are ambiguous. In many
cases cloud computing is understood as a pure cost-cutting measure which enables
an easier operation of enterprise systems. Due to economies of scale, a cloud
computing provider can deliver higher performance at lower cost compared to
on-premise (in-house) operation models. Cloud computing is therefore understood
as new generation outsourcing within many organizations (Salleh, Teoh, & Chan,
2012). Another field of application is the implementation of an enterprise systems
extension, like customer relationship management software or the establishment of
a common integration platform along a supply chain. In these areas cloud comput-
ing is understood as a rapid deployment solution providing flexible scalability in
run-time phase, while also providing standardized access for different organizations
at the same time.

Cloud computing is, moreover, used for integration of new technology while
using standardized platforms. Cloud computing enables, inter alia, integration of
in-memory computing and mobile device access to enterprise systems. Integration
can be achieved much easier in the cloud by using the existing infrastructure of a
cloud solution provider than by implementation in conventional on-premise
solutions.

The examples given above show the different expectations towards cloud com-
puting deployment. While it is a clear cost-cutting measure when it is considered an
outsourcing activity, it can be a trigger for business process innovation, driven by
the new opportunities offered by technology in other cases. It is therefore of
paramount importance to take a closer look at the details of the cloud computing
model and especially its service models.

Although there is no common definition of cloud computing and its components,
the NIST definition of cloud computing (Mell & Grance, 2011) has achieved wide
acceptance in literature and praxis. Following the argumentation above, when
considering the opportunities and consequences of cloud computing for an enter-
prise, the service and deployment models as given in Fig. 1 should receive more
attention. In many cases the umbrella term cloud computing is used and no further
distinction is made between either different service models or deployment models.
This causes ambiguous expectations towards the cloud computing paradigm which
lead to fuzzy assumptions about cloud computing’s potential value contribution in
an organization. This, in turn, can lead to frustration and disappointed expectations
in an organization.

In this example a special focus should be placed on the usage of cloud computing
in the sector of highly integrated enterprise systems. As stated, these systems differ
from other IT solutions as they (1) support the core business processes of an
organization, (2) show a high degree of horizontal and vertical integration on
different system layers, and (3) are adapted to specific needs of an organization
by different means (from configuration to customization by individual code to
service orchestration in a process layer). The challenges of process innovation in
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Fig. 1 NIST model of cloud computing (Mell & Grance, 2011)

relation to cloud computing are illustrated by focusing on different service models,
which can be divided in SaaS on the one hand, and, on the other hand, PaaS/IaaS.

A seemingly homogeneous paradigm can have different implications for
organizations and the way they are using enterprise systems for business operations.
Cloud Computing is considered to be a new delivery model enabling a focus on core
competences while outsourcing the IT-related activities to professional cloud
sourcing providers. Software vendors and consulting companies subsume many
different applications and solution packages under this umbrella term. The intention
of signaling the capabilities of their solutions is understandable; however, this
causes a lot of confusion in the market (Lenart, 2011). It is tempting to use the
cloud metaphor in order to emphasize the ease with which such a solution can be
used and maintained. However, it implies a set of characteristics, service models,
and delivery models, which have the potential to change IT operations and imple-
mentation tremendously. An organization must therefore analyze in a detailed
manner what functionalities a solution offers and what value contributions can be
expected from it.

To exemplarily illustrate the range of opportunities service models do offer, the
implications of different service model/delivery model combinations for large
enterprises (LE) and small and medium sized enterprises (SME) have been outlined
based on experiences from several implementation projects.

The indications illustrated in Fig. 2 are a first evaluation of opportunities for
companies of different sizes. The table shows how diversified the implications of
cloud computing for an organization are. Coming back to our claim that the usage
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Fig. 2 Opportunities of different service model/delivery model combinations with relation to
company size

of unclear terminology could lead to unsatisfactory outcomes of an organization’s
process innovation initiative, the example of cloud computing shows the potential
of severe mismatches of expectations and outcomes. A lack of knowledge and
understanding of new paradigms like cloud computing and their applicability to
enterprise systems might cause obstacles to process innovation in an organization.

Enterprise systems have shown a low frequency of change in the past.
Companies try to keep the system in operation as long as possible since the initial
investment for a system is high and an implementation project is considered to be a
risky endeavor. Nevertheless, the analysis above shows that this picture is changing
and enterprise systems play a vital role for innovation in a digital world. We see that
a continuous modification process, which enables innovation support in manifold
roles, as described above, nowadays characterizes enterprise systems. Their role
must be completely understood and carefully considered in order to maximize the
value contribution throughout the lifecycle.

Continuing the evaluation of service model/delivery model combinations leads
to a mapping of the different roles of an enterprise system in the clusters shown in
Fig. 2. Although more than one role can be allocated to a cluster, the differences are
clearly visible. In some areas enterprise systems take a more passive role of an
enabler for process innovation. In some other areas the modified enterprise system
is triggering or enforcing innovation due to modifications in functionality and
modes of accessing the system. A brief description of the role allocation is outlined
in Fig. 3.

The example showed the potential of enterprise systems for process innovation
in connection with technological changes. The enterprise system’s importance as a
process management platform must be considered to achieve an optimal value
contribution from technology adoption initiatives.
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Fig. 3 Potential roles of enterprise systems in process innovation while adopting the cloud
computing paradigm

4 Openness of Enterprise Systems

In the last years we have seen that a clear differentiation of an enterprise system’s
lifecycle in the build-time and run-time phase (or even more detailed in different
phases of the implementation project (Shanks et al., 2003)) does not serve the
purpose of analyzing an enterprise system’s role in process innovation. Many such
implementation projects are not concerned with an initial greenfield-
implementation, but deal with the extension of existing solutions, rollouts to new
subsidiaries, merging systems of different branches, or integrating new
technologies like in-memory computing or the cloud computing paradigm.

What Weick (1977) calls a chronically unfrozen system in management theory
can be transferred to the area of enterprise systems as a new modus operandi. The
concept of organizational change (containing the phases unfreeze—change—
refreeze) points to the fact that companies can be efficient when working in a stable
environment. Enterprise systems are considered to be at the core of enterprise
operations and therefore follow the dynamics of organizational change. The ten-
dency to become a chronically unfrozen system (Weick, 1977) is valid for enter-
prise systems, too. Fast changing environments, like value webs as a form of inter-
organizational cooperation, increase the frequency of change for both an organiza-
tion and its systems, and make permanent openness to change necessary.

A main challenge when trying to bring together enterprise systems and
innovation initiatives is therefore to establish such openness for change and a
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platform for innovation enablement in an organization. A chronically unfrozen
system comes with a lack of structure, making employees feel uncomfortable—as
their routines can be subject to change anytime. Innovation initiatives have to
consider and take precautions against this to keep the enterprise on a high level
of productivity permanently.

At the same time, the effects of this trend towards increased openness (as given
in open organizations, open innovations, open systems) on enterprise systems must
be analyzed. Nowadays, many of these systems are still very stable, monolithic
solutions that support the preservation of an existing process landscape, rather than
serve as an innovation platform. Enterprise systems must be transformed to chroni-
cally unfrozen systems to serve a company’s needs. This transformation process is
supported by achievements such as new technologies (e.g. in-memory computing
enabling real-time-process monitoring and process orchestration during run-time),
new modes of service delivery like cloud computing (including SaaS, PaaS, IaaS),
and presentation layer extensions (e.g. mobile computing allowing intensified
interaction with the system in daily operations).

To transform an enterprise system into a process innovation platform,
organizations must have a comprehensive understanding of new technologies and
concepts in this area, allowing them to identify possibilities from such advances for
their process portfolio and potential innovation.

Interconnectivity can be used as an example. Where interconnectivity between
organizations could be established on a long lasting and stable basis in earlier days,
the need for a flexible and run-time-based connection of systems is increasingly
emerging over time (Nandhakumar, Rossi, & Talvinen, 2005). The requirements
for enterprise systems have therefore been changing in the last years—the aim is not
to increase efficiency but to redefine the solution space for a problem, finding new
levels of effectiveness. The value contribution is not achieved only by doing the
same things quicker or more efficiently; enterprise systems are expected to be an
important source of innovation as they inherit most of an organization’s process
knowledge. Combining this with latest achievements in technology makes them an
important cornerstone of an organization’s process innovation initiative.

System vendors relate to this changing role from a process support tool to a
source of process innovation by using innovative thinking in their product devel-
opment and improvement (e.g. SAP’s latest design thinking and business process
transformation initiatives)

5 Summary

Enterprise systems research has become a mature area in the field of information
systems in the last years. The numerous publications focusing on implementation
and critical success factors support this picture. Only in a few cases are the
enterprise systems related to current topics like process innovation and challenges
of a digital world in general. This chapter should illustrate that enterprise systems
must not be neglected when talking about innovation in organizations. Furthermore,
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the potential touch points and different roles of these systems in an innovation
process have been shown.

A necessary and important precondition is a thorough understanding of changes
in the area of enterprise systems. Only when the possibilities offered are under-
stood, can the applicability for an organization be recognized and reflected in
innovation, which leads to new levels of organizational performance.
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Process Innovation with Disruptive
Technology in Auto Insurance: Lessons
Learned from a Smartphone-Based
Insurance Telematics Initiative
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Abstract

Insurance telematics or usage-based insurance (UBI) is a potential game-
changer for the insurance industry, especially for innovating auto-insurance. In
order to achieve and sustain UBI for auto insurance, insurers are called upon to
innovate the marketing and sales processes of the UBI product, as well as related
processes such as risk assessment and price calculation. In this chapter, we
demonstrate the insurer’s process innovation with smartphone-based insurance
telematics, using the example of the “If SafeDrive” campaign which was com-
mercially conducted by the insurer If P & C in Sweden. The results show that
although disruptive technology can trigger process innovation, such innovation
cannot succeed and be sustained without fundamental changes in a company’s
structure, business model and business strategy. We further propose a capability
layer model for understanding the insurer’s process innovation behaviour. This
chapter provokes the critical thinking with regard to the exploration and exploi-
tation of disruptive technology into process innovation. Further, the chapter
contributes new knowledge to the research of process innovation with disruptive
digital technologies.
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1 Introduction

The smart cellular phone, or smartphone, has become a ubiquitous personal device
influencing a large portion of the contemporary individual’s daily life. The
capabilities of smartphones exhibit a dramatic increase compared to traditional
feature phones due to (1) the user-friendly human-machine interface design; (2) the
high processing power utilizing multi-core processor architecture and increased
memory capabilities, and (3) the sensing capabilities.

Contemporary smartphones are equipped with a large set of sensors which sense
the surrounding environment, including means for positioning via e.g., the GPS
(that is, the Global Positioning System) or other satellite navigation systems;
inertial sensors measuring accelerations and rotations e.g., used for the detection
of the orientation of the smartphone for automatic rotation of the displayed infor-
mation; proximity sensors, light sensors, magnetic compasses, to mention a few.
Sensor fusion technologies include the combination of data streams from several
different sensors into sought for information, for example the combination of
positioning from the GPS with the high resolution information provided by the
accelerometers and gyroscopes, which enhance the calculated position, direction
and movement of the bearer of the smartphone. By combining measurements from
sensors with complementary properties, information with enhanced properties can
typically be extracted. Sensor-equipped measurement platforms with processing
capabilities existed prior to the introduction of the smartphone, but the smartphone
made it a ubiquitous device available in large volumes and distributed to a large
portion of the population—a fact that opens up opportunities for developing a range
of disruptive technologies.

The sensing capabilities of the smartphone create exciting new application areas
(Lane et al., 2010). Connecting millions or even billions of smartphones into large
scale sensing systems enable time or location-based services in environment moni-
toring, intelligent transportation systems, applications in health and support for the
ageing populations, to mention only a few. Sheng, Tang, Xiao, and Xue (2013) list
two paradigms for sensing via large-scale smartphone-based measurement systems,
namely, (1) participatory sensing and (2) opportunistic sensing, where the former is
based on an active participation on the part of the smartphone owner and the latter
has automated sensing without the interaction of the end-user.

The evolution of smartphone technologies together with its social and technical
capabilities creates a solid foundation for innovating business processes in various
industries. An innovation is defined as “new to the state of the art,” which basically
means without known precedent (Abrahamson, 1996; Kimberly & Evanisko, 1981).
An innovation can be either disruptive or sustaining. Christensen (1997) defines
disruptive innovation (or disruptive technology) as a process of an innovation—
usually a product or service—creating a new market and value network, and
eventually disrupting an existing market, as well displacing an earlier technology.
Disruptive technologies have the great potential to transform life, business and the
global economy. Process innovation is adopting a process view in managing
business in combination with applying innovation into key processes. By doing
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so, organizations can achieve major reductions in process cost or time, or major
improvements in service level or other business objectives (Davenport, 1993).
Innovation of a product or service most often also implies innovation of processes
or vice versa (Davenport, 1993; Tidd & Bessant, 2009).

In this chapter, we present a case study in participatory sensing, namely insur-
ance telematics, in which a smartphone-based Usage Based Insurance (UBI) prod-
uct for a personalised car insurance is realized. It is believed that the findings are of
a general interest as an example of a disruptive technology, sometimes designated
as Sensing as a Service (Sheng et al., 2013). We argue that the technology has the
potential to completely transform the auto insurer’s sales and marketing processes
of the new UBI products, especially those related processes associated with cus-
tomer acquisition, risk analysis and price calculation.

2 The Disruptive Technology: Insurance Telematics

Auto insurance is in most cases required by law to cover bodily injuries, property
damage liability, for personal injury protection, and the like. Traditionally, the
insurance premium is based on measures like driver’s age, occupation or place of
residence, car model and configuration, and expected mileage over the policy
period. Thanks to the development within sensor technology and infrastructure
for wireless communication, new premium programs have appeared, not only based
on the aforementioned static properties, but also on dynamic measures relying on
in-car mounted sensors. Examples include premium based on your driving style
(how you drive), your location (where you drive) and time of the day of the trip
(when you drive). A common name for these kinds of insurance programs is Usage
Based Insurance (UBI), or Insurance Telematics programs. Insurance telematics
refers to the technology of sending, receiving, and storing information from and to
road vehicles for insurances purposes (Bruneteau, 2012).

The market of UBI is expected to take off in some regions, leading to a
penetration of up to a 40 % share of total policies in 2020. Currently, the market
penetration is low, with the Progressive Casualty Insurance Company in the US as
the market leader with around 1.4 million customers in their program (Insurance
Telematics, 2012). The program produced strong intellectual properties for under-
standing user driving behaviours (Desyllas & Sako, 2013). Forecasts for the United
Kingdom are that 60 % of the insured vehicles in 2020 will run under an insurance
telematics program (Insurance Telematics, 2013). The corresponding figure for the
US is 30 %, which equals to approximately 60 million insured vehicles. The sensors
monitoring the location, time and dynamics of the trip can either (1) be installed in
the vehicle using a fixed installation—often called a black box, (2) rely on the
information that can be extracted about the vehicle via the On-Board Diagnostic
(OBD) outlet; or (3) using an independent device, like a smartphone (Fig. 1,
pictures from left to right).

An insurer can access actual driving behaviour data through an insurance
telematics program. As a result, the insurance premium can be individually adjusted
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Fig. 1 Progressive insurance snapshot measurement probe for the on-board diagnostics (left);
sensing device for the cigarette lighter outlet by Movelo (middle); and smartphone with insurance
telematics software from Movelo (right)

based on driving behaviour, and the likelihood of a claim related to that particular
driver can be predicted. Insurers have relied on factors such as the age of the driver
and place of residence to calculate premiums for a long time. Insurance telematics
has helped insurers to use other variables to improve their risk assessment and price
calculations.

By using telematics technology, the insurers can improve the pricing accuracy
and sophistication, as well as attract favourable risks. As a result, the claims costs
will be reduced, which in turn will enable lower premiums for certain customer
segments. The technology will help the insurers to increase their overall profits
(Progressive, 2012).

There are numerous benefits related to a UBI program for the insured car drivers.
UBI leads to premium discounts for the low risk drivers. They can also receive
value-added services, such as teen-driver monitoring, emergency services, naviga-
tion and infotainment, stolen vehicle recovery, vehicle diagnostics and congestion
forecast, allowing for driving in time slots when it is less crowded and/or with
reduced risk. In case of an accident, drivers can also use their profile of driving
behaviour to prove safe driving behaviour to insurers.

The possibility of obtaining a scalable technology for insurance telematics has
increased the insurance companies’ interest in smartphone-based programs, also
thanks to the smartphones’ high penetration, the development talent within the
telecom industry, and the ease of deployment by using the regular means for
distribution of mobile applications like AppStore or Google Play.
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2.1 The Smartphone-Based Insurance Telematics Application

At the Department of Signal Processing, KTH Royal Institute of Technology,
vehicle based measurement platforms have been developed and utilized, and have
also formed the basis for research for many years. With the progress of the cellular
phone from a low-functionality feature phone to versatile software-configurable
sensing platform, a new smartphone-based measurement probe is developed and
subsequently deployed for commercial purpose (Handel, Ohlsson, Ohlsson, Skog,
& Nygren, 2014). The clear advantages using the smartphone in this context include
its high availability, competitive price-performance metric, and recognition by the
users.

The measurement probe may be a fixed installation in the vehicle, semi-fixed
installation using the power and data outlets, or a smartphone, as illustrated in
Fig. 1. The probe monitors and transmits risk-related information to the insurers
such as the speeding, cornering, braking and accelerating habits, time and date, and
road conditions. The information collected by the measurement probe can be used
by the insurers to improve their risk assessment, and thus, through use of this data a
particular driver’s behaviour can be assessed.

2.2 The Vendor Movelo’s Motivation to Commercialize
the Application

In late 2009, the idea of using the UBI in an innovative business model was
initiated. A legal entity was founded and formed outside of academia (Movelo
AB, MOving VEhicle LOgger) that had the role of facilitating the business model
innovation based on the new technology. A vision, or a BHAG, “Big Hairy
Audacious Goal” was set (Collins, 2005):

“Movelo should be the catalyst for velocity and change of driving behaviour.
Swedes are in total spending 350,000 h per week in traffic jams and Americans
waste 38 h a year in traffic, costing $87 billion. This creates unnecessary accidents,
emissions and expenses. This is what Movelo should change” . (http://www.movelo.
se/wordpress/om-oss/)

Then a business idea and corresponding strategy to reach the vision was set:

“With extensive knowledge originated from research in IT and innovation,
Movelo creates solutions which generate a positive change in behaviour resulting
in increased safety, reduced emissions and saved money. Usage based insurance
(UBI) is the starting point. Movelo’s strategy is to create commercial partnerships
with companies in the automotive eco-system and innovate their business model so
(1) money is earned by both parties, and (2) high-valued traffic information is
collected taking Movelo closer to its vision and enabling our world class R&D.”
(http:/lwww.movelo.se/wordpress/om-oss/)

The trends in sensor and smartphone development in combination with the
research activities at the universities were a catalyst for the moving vehicle logger
campaign that was set up by Movelo AB and If P & C in early 2013. If P & C was
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considered to be the most suitable partner for the Movelo campaign. If P & Cis a
market leader in the Nordic countries with approximately 3.6 million customers in
Sweden. As UBI is a new insurance product, enabled by the novel insurance
telematics technology, such as a smart-phone solution, the insurers need innovated
marketing and sales processes to facilitate and get a maximum effect out of the new
product. The old insurance product is marketed and sold by the traditional market-
ing and sales processes. The insurance company may achieve three aggregated
benefits: (1) innovating their marketing and sales process by getting a new customer
channel and improved customer relations through the new possibility of communi-
cating to their customers via the smartphone; (2) innovating the related processes,
e.g., the risk assessment process and price-calculation process, which results in
lowering risks and obtaining more information on driving behaviour and dynamic
statistics. By collecting information on driving behaviour, customer segmentation
will be improved, for example, by identifying “the dedicated” customers; and
(3) the insurance company also gains new possibilities to innovate their business
model by cooperating with new key partners, such as companies with customers
who are car reliant, for example gas retailers.

3 The Case of the If SafeDrive Campaign

In May 2011 a commercial contract was signed between If P & C and Movelo
AB. An insurance telematics initiative, If SafeDrive, was tested commercially.
The insurance telematics initiative set up the following goals:

« Create a unique solution and mobile application that attracts car-drivers, espe-
cially new customers, based on the core-technology;

* Increase sales volumes;

¢ Improve knowledge regarding car drivers/customer risk-behaviour;

» Improve risk-assessment activities;

» Strengthen the insurer’s brand;

» Enable forecasts of traffic flow and congestion and identify the dangerous spots
in traffic.

In addition, in the long term, the initiative may

« Contribute benefits to society (traffic safety, sustainable and ecological driving
behaviour).

The insurer If P & C applied the new insurance telematics. Moreover, enabled by
the insurance telematics solution, the firm innovated their sales and marketing
process, introducing the new UBI product to consumers. The initiative started as
a small-scale pilot. Because of the insurance telematics solution new capabilities
for risk assessment was enabled, such as driving-behaviour. The aim was to capture
driving behaviour as early as possible in the marketing and sales process, to capture
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Fig. 2 Examples of the smartphone interface and feedback to car-drivers, from top to down/left to
right: registration; driving feedback on map; driving feedback history per drive; driving feedback
after one drive with score and medals; real time driving feedback; discount and quote after fulfilled
qualification

driving behaviour before a consumer/car driver became a customer to the insurance
company. This resulted in a higher integration between the risk assessment and
marketing and sales processes.

The process innovation and redesign work was done by means of an iterative
approach. Movelo prototyped the smartphone solution and evaluated the use-cases.
The vendor tested it with different invited user groups and continuously refined the
usecases of the solution. All these activities were part of an effort to innovate and
redesign the business processes at If P & C. Approximately 1 year was spent in
these iterations, i.e. designing, testing and implementing different versions of the
solution (Fig. 2) with different test groups. Test groups were both internal test
groups, e.g., If P & C employees and project members, and external test groups,
e.g., existing customers as well as potential customers.
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At the end of March 2013, the first commercial release was done, with the If
SafeDrive application (Fig. 2) officially released on the AppStore. The purpose of
the commercial release was to implement the smartphone application in real driving
scenarios with larger group customers/car drivers. The aim was to evaluate if the
smartphone-based UBI fulfilled the initiative objectives, e.g., creating sales-
volumes and acquiring new customers.

3.1 The Process Innovation: Customer Acquisition Process

The application of the smartphone-based UBI telematics transformed the insurer
If’s sales and marketing process in the campaign. The related process where the
radical innovation was explored was the customer acquisition process. The pro-
cesses such as risk-assessment process and price calculation were also influenced
by the innovation of the UBI and thus innovated simultaneously.

3.1.1 The As-Is Customer Acquisition Process

The As-Is customer acquisition process can be explained as follows (Fig. 3). The
starting point, or starting event, is that the end-user (car-driver) has an insurance
need. The insurance need can be triggered for different reasons, e.g. the end user has
bought a new car or that the end user is at the end of his/her policy period and is
actively searching for a better insurance product. The end user can call the insurer,
get an outbound call from the insurer, request a quotation via the insurer web-site,
or visit an insurance broker to get quotes from several insurers. In Sweden the
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broker scenarios are still infrequent, but in other markets such as the UK the broker
channel is dominant. The next activity in the customer-acquisition process is the
price calculation. This activity is done with system support and the price calculation
is done based on risk-criteria data i.e. age, number of years with a driver’s license
and type of car that the end user wants to insure. The next activity is to send the
quote to the end user; if the end-user accepts the conditions in the quotation, then an
invoice is sent. When the invoice is paid, the end-user becomes a customer and is,
thus, insured. In the As-Is process of selling car insurance, the insurer has few
interaction points with the end user and each interaction point has related costs,
e.g. call-centre costs, human cost, or web-channel costs.

3.1.2 The To-Be Customer Acquisition Process

Already in the start events, the To-Be process (Fig. 4) differs from the As-Is by
engaging end users (Car Drivers) in a novel way. Instead of a reactive approach as
in the As-Is, the To-Be process was designed and implemented with the aims of
taking maximum advantage of the new customer channel (the Smartphone) and its
communication capabilities. This was done to enable the end users (car drivers) to
invite other end users whom they considered to be safe and ecological drivers, thus
triggering friend invitations, which is the word of mouth effect. Therefore, more
end users joined the campaign and met the challenges of qualifying for the UBI
car-insurance product. In this case the start event of the sales process was: customer
is invited to a safe driving challenge. The design focused on the process interface

Y
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between marketing and sales with the target of making the car drivers curious
enough about the If SafeDrive application to want to download it, test it, and then
start a qualification for safe-driving scores, and then qualifying for the new UBI
insurance telematics product.

The next phase in the To-Be process was the qualification activity: in the actual
case the business rules called for a qualification period of 2 weeks and 200 km of
driving. In this activity of the To-Be process the end user received feedback from
his/her smartphone on driving behaviour after each drive (see Fig. 2). The feedback
consisted of scores 0—100 based on braking, acceleration and speeding behaviour,
where 100 points was the best possible score. Feedback was also given in the form
of digital medals, incentives regarding eco-driving and safe-driving behaviour
(Fig. 2). Risk-calculation information such as the road-type and time of day of
the driving was also sent to the insurer. These parameters are vital for risk
assessment and price calculation. But, for usability reasons, these parameters
were not presented to the end user in the feedback and scoring. Another feature
of the solution that was not shown to end users was the Movelo real time feedback
interface, which provided driving feedback in real time in a dash board view. The
reason for this was safety and cost. If real-time feedback is to be presented to end
users, the smartphone should be mounted on the dash board, thus, a cradle to put the
smartphone in should be fixed in the car, which results in extra costs for end users.
Thus, the feedback during the driving was passive, only showing that the solution
was running, as indicated by a spinning wheel (Fig. 2).

After the qualification activity the car driver got an aggregated score and an
indication of the discount level he or she had qualified for (Fig. 2). The solution sent
the aggregated safe-driving score to the insurer’s price-calculation and quoting tool
and then the system sent the quote back to the car driver in real time.

If the car driver accepted the quote, similar activities as in the As-Is process were
executed by insurer and an insurance letter was then sent out to the customer
(Fig. 4).

The risk assessment and price calculation are also influenced by the UBL
Therefore, new behaviour and exposure parameters are adopted in the assessment
and calculations as outlined next.

In the designed To-Be process a decision was made to measure the usage grade
with manual start functionality, because the usage grade was considered as an
important risk-assessment factor. The usage grade is the number of miles driven
and running the safe-drive application compared to the total number of miles the car
has been driven during a specific period. The period can be a policy period (usually
1 year) or a qualification period (e.g. 2 weeks). Usage grade is calculated by the
application by comparing the odometer data (mileage) with the mileage recorded in
the application. The usage grade and driving behaviours are the complementary
parameters for the risk-assessment process and price calculation. The usage grade
of the If SafeDrive application was measured by a sub-process in the qualification
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activity. The end user took a picture of his/her odometer when starting the qualifi-
cation, and made a new picture when finishing the qualification. Then the usage
grade was calculated by comparing the actual driving distance of the car during the
qualification period, with the distances that the user had the [f SafeDrive application
running while driving. In the smartphone solution one can set up an auto-start
function, thus the end users can have the application start by itself when driving.

Driving behaviour parameters were measured by advanced signal-processing
algorithms, filtering GPS data combined with sensor fusion from the accelerometer
and gyroscope in the smartphone, and combined with map-data in the smartphone
(Handel et al., 2014).

The complementary parameters for the risk-assessment process and price calcu-
lation regarding exposure were time of day, road type and distance driven. These
parameters were given high weight in the price calculation. These exposure
parameters have a high effect on risk assessment. For example, a driver who drives
in rush hours on a road type with a high frequency of collisions and injuries is
assumed to be exposed to a higher risk than a driver who drives at a time when there
are few other cars on the road, when the light conditions are good and he or she is
driving on a road type with a low frequency of collisions and injuries.

3.1.3 The To-Be Process Advantages

The To-Be process has distinct advantages in comparison with the As-Is process
(Table 1). Given the prevalent digital technologies in modern society, more and
more end users will adopt the new insurance product based on their driving
behaviours, i.e. insurance telematics. The advantages can be summarised as:
(1) the To-Be process would save costs with regard to contact end users and
communicate with drivers; the insurer has more touch points with consumers in
the process; (2) the To-be process provides more accurate and personalized risk
assessment for individual drivers; and (3) the price calculation for each customer is
based on the dynamic measurements instead of static statistics.

3.2 The Results of the Insurance Telematics Initiative

The If SafeDrive campaign was run full scale for 2 weeks between March and April
2013. In total, some 1,000 registered users were involved in the test. The pilot
generated in total big data containing 4,500 driving hours and 250,000 km road
vehicle traffic data (Héndel et al., 2014). The campaign was one of the first
campaigns, world-wide, utilizing the processing power of smartphones. The data
quality was assured by rigorous soft computing methods. However, the results did
not fulfil all the initiative goals. The insurer If P & C decided to put the trial on hold.
The insurer delayed the roll-out of the new insurance product to mainstream
customers.
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Table 1 The advantages of the To-Be customer acquisition process

Process/
sub-
process
Customer
acquisition

Risk
assessment

Price
calculation

As-Is (static)

Consumer makes
insurance request through
— Internet

— Call centre

— Broker

Or

Insurer makes an
outbound call to recruit
new customer

Age, postal code, number
of years of driving,
gender, car type, previous
insurance records/claims

Based on the static
demographic data and
historical statistics

To-Be (dynamic)
Consumer makes
insurance request
through

— Smartphone App
New customers
recruitments are made
by word-of-mouth,
e.g. inviting friends,
social communities,
etc.

Driving behaviour
(breaking,
acceleration,
speeding)

Usage grade (actual
driving distances
compared with
measured driving
distance)

Exposure
measurements (time of
day, road type,
distance driven)
Based on the dynamic
changes of driving
behaviour (UBI)

J. Ohlsson et al.

To-Be process
advantages

It reduces the cost
dramatically, given it
utilizes the prevalent and
free marketing channels,
i.e. mobile and social.
The workload of call
centre and broker can be
largely reduced.

It has increased number
of touch-points with the
customer since the
interactions occur every
time the users drive.

The rich driving data help
predict driving risks, and
the loss costs for highest
risk driving behaviour.
The new process
improves the assessment
quality. More accurate
and personalized risk
assessment can be
generated.

Customers get an
accurate and personalized
price. Insurer can identify
the safe drivers, which
results in less insurance
claims/cost.

Although the roll-out attracted some 1,000 signed users in the first 48 h when the
campaign was launched, and large majority of the users recommended the
smartphone application to friends, it failed to recruit the desired amount of new
customers. Most of the users were already customers of If P & C. However, the If
SafeDrive application created much attention among end users. During the first 48 h
after the application was released on AppStore, the If SafeDrive application was
ranked at number 8 of the downloaded applications within its category in Sweden.
The attention helped trigger more consumer awareness of this new insurance
product, and achieved the tipping point over a relatively long period (Malcolm,

2000).
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The core technology of the smartphone-driven insurance telematics has yielded
the advantage of improving risk assessments activities by collecting and analysing
customers’ driving behaviour. The insurer did improve the knowledge of predicting
driving risks. Nonetheless, the media criticized the insurer for being unethical and
violating privacy issues in implementing the telematics to analyse end user driving
behaviours. For instance, they criticized that “the insurance industry’s hunger to
chart customers in real-time may prove larger than Facebook and Google”
(ComputerSweden, 2013). This criticism also impacted the firm’s decision to halt
the campaign. We were not able to evaluate the system capacity for providing
forecasts of traffic flow, and the long-term contributions to society. Moreover, an
insurers’ brand cannot be strengthened in only 2 weeks.

4 Lessons Learned: Discussion

In the case of the If SafeDrive campaign, the smartphone-based insurance
telematics was tested and the information regarding the end users’ driving
behaviour was gathered. Once the end users qualified as safe drivers, they were
offered a new insurance product based on their driving behaviours, and in combi-
nation with their demographic backgrounds and previous insurance claims. The
insurer If P & C did, accordingly, initiate process innovation, i.e., customer
acquisition, risk assessment and price calculation with the aim of supporting the
new insurance product, even if on a small scale.

Two lessons stand out from this case: (1) the disruptive technology can trigger
process innovation in order to embrace the full benefits of the technology; however,
(2) the process innovation cannot succeed without the alignment with organization
changes, business model redesign and business strategy transformation. Within the
stable insurance industry structure and business environment in Scandinavia, the
insurance company has no imperative and immediate motivation to transform the
business strategy and redesign the business models for auto insurance. Therefore,
the process innovation with disruptive technology such as insurance telematics
can’t be achieved and sustained at this moment.

The lessons learned have significant theoretical implications. In order to fully
understand the implications, we further propose the capability layer model (CLM)
with the aim of elaborating the fundamentals of managing process innovation with
disruptive technologies, as well as creating a theoretical base for critical thinking
concerning process management and innovation in the digital age.

The capability layer model (CLM) (Fig. 5) is inspired by the six elements of
business processes management (Rosemann & vom Brocke, 2010) and manage-
ment model designed by Ohlsson (1999). The CLM consists of seven layers, from
the core inner layer, encompassing technology (innovation/disruptive technology
design), information (data generated by the disruptive technology), business pro-
cess design for the core technology implementation, product/services
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Fig. 5 Capability layer e eey
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implementation, individual/organization readiness for innovation implementation,
towards business models and the outer layer of business strategy. Business envi-
ronment is conceptualized as the macro economic and market environment that a
company operated within. The management of an innovation goes through two
phases: exploration phase and exploitation phase (Tidd & Bessant, 2009). Where
exploration can be defined as the investigation and learning phase and exploitation
as the full commercial utilization of the innovation.

We define the iterations between the layers of Technology, Information, Busi-
ness process and Product/Service innovation, and implementation defined by the
CLM as the exploration phase of applying disruptive technology in process
innovation. In the exploration phase, process innovation by disruptive technologies
requires a high number of interactions between the process design phase and
implementation phase. Thus, documentation and detailed process modelling at
the process activity level is not crucial during these interactions. The traditional
approach to a process management cycle emphasizes the documentation phase
between the design and implementation (Hammer, 2010). Therefore, people may
get stuck in the technical details of process models and lose the focus on value
creation by the innovation at the corporate level. The lessons learned from the UBI
initiative at If P & C strongly indicate that in the process innovation endeavours, the
documentation phase (with detailed process models on the activity level) is not as
vital as in the traditional approach. The greatest amount of attention is given to the
“design and implementation” iterations, which results in a full exploration of the
disruptive technology that generates strong stimuli to innovate the processes. In the
exploration phase of process innovation, the business process layer simply could
not be innovated without the stimuli imperatives and high iterations and experi-
mentation with the inner layers of information and technology.

The campaign did not succeed as expected. We argue that the pressure/resistance
from the layers, i.e. business strategy, business model and organization, which are
conceptualized in the CLM contributes to the failure. We define the release of the
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innovated process with the disruptive technology to the main stream market as the
exploitation phase of process innovation. In the exploitation phase, the interactions
between the process innovations with the outer layers determine the survival and
sustainability of the new process. However, in the case of If SafeDrive, the
resistance from the layers, i.e., organization structure, business model and strategy
is stressed in this phase. Therefore, the interactions with exploitation are frozen. We
discovered that in the organization layer, the innovation space of the insurer was
collapsed in this initiative. Since one or more of the stakeholders who were
responsible or accountable for capabilities required for the innovation lacked the
necessary motivation, competence or empowerment/mandate, due to a stable busi-
ness environment and low risk tolerance, it became clear that the layers of organi-
zation structure, business model and strategy were not ready for an exploitation of
the innovated process. In other words, the process innovation does not encounter all
elements that may ensure its successful up-take and exploitation (Rosemann & vom
Brocke, 2010). For example, the innovated To Be process lacks an alignment with
the firm’s strategy. No supportive process innovation culture was established in this
case (Schmiedel, vom Brocke, and Recker (2013); see also chapter by Van Looy
(2015)). Moreover, people in the firm were satisfied by the performance of the As-Is
process, thus, they did not appreciate and accept the disruptive technology and the
new process. In short, process innovation cannot succeed in an organization without
having all of the necessary elements/layers in place.

5 Conclusions

This chapter describes the unique case of the If SafeDrive campaign, where the
insurer applied smartphone-based insurance telematics to innovating business pro-
cesses, i.e. customer acquisition, risk assessment and price calculation. The tech-
nology, based on many years scientific research, has created a novel way of offering
auto insurance products to customers by analysing their driving behaviours. There-
fore, the technology ignited the business processes innovation in this case. How-
ever, the insurer made “on-hold” decisions in the campaign. The innovated
processes cannot go for exploitation. We argue that the iterations and interactions
from the technology layer to the process layer do not generate powerful stimuli to
overcome the hindering impacts and stressed resistance from the organization layer
to the strategy layer. Thus, the innovated process cannot be sustained in the current
environment. Christensen (1997) pinpoints that a market leader with a low risk
tolerance, who is acting in a stable business environment with a functional business
model, usually avoids the adoption of innovation for fear of provoking the business
environment. A possible solution to this dilemma could be to unbundle the business
by separating an insurance telematics initiative to another division and brand
(Osterwalder & Pigneur, 2010).

Due to the unique context and core subject of this case study, the generalization
of the results may be limited. However, implementing the capability layer model
(CLM) for understanding process innovation with disruptive technologies may



100 J. Ohlsson et al.

provoke critical thinking on this topic and generate general interests. For instance,
before we apply established methods in process analysis and redesign, it is vital to
investigate the processes in scope at the macro-level in order to obtain knowledge
of potential process innovation from technology layer to business strategy layer.
Thus, we can better cope with the resistance of industry structures or radically
change the competitive environment.
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Driving Innovation Through Advanced Process
Analytics



Wil M.P. van der Aalst

Abstract

Increasingly organizations are using process mining to understand the way that
operational processes are executed. Process mining can be used to systematically
drive innovation in a digitalized world. Next to the automated discovery of the
real underlying process, there are process-mining techniques to analyze
bottlenecks, to uncover hidden inefficiencies, to check compliance, to explain
deviations, to predict performance, and to guide users towards “better” pro-
cesses. Dozens (if not hundreds) of process-mining techniques are available and
their value has been proven in many case studies. However, process mining
stands or falls with the availability of event logs. Existing techniques assume that
events are clearly defined and refer to precisely one case (i.e. process instance)
and one activity (i.e., step in the process). Although there are systems that
directly generate such event logs (e.g., BPM/WFM systems), most information
systems do not record events explicitly. Cases and activities only exist implic-
itly. However, when creating or using process models “raw data” need to be
linked to cases and activities. This paper uses a novel perspective to conceptual-
ize a database view on event data. Starting from a class model and
corresponding object models it is shown that events correspond to the creation,
deletion, or modification of objects and relations. The key idea is that events
leave footprints by changing the underlying database. Based on this an approach
is described that scopes, binds, and classifies data to create “flat” event logs that
can be analyzed using traditional process-mining techniques.
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1 Introduction

The spectacular growth of event data is rapidly changing the Business Process
Management (BPM) discipline (Aalst, 2013a; Aalst & Stahl, 2011; Brocke &
Rosemann, 2010; Dumas, Rosa, Mendling, & Reijers, 2013; Hofstede, Aalst,
Adams, & Russell, 2010; Reichert & Weber, 2012; Weske, 2007). It makes no
sense to focus on modeling, model-based analysis and model-based implementation
without using the valuable information hidden in information systems (Aalst,
2011). Organizations are competing on analytics and only organizations that intel-
ligently use the vast amounts of data available will survive (Aalst, 2014).

Today’s main innovations are intelligently exploiting the sudden availability of
event data. Out of the blue, “Big Data” has become a topic in board-level
discussions. The abundance of data will change many jobs across all industries.
Just like computer science emerged as a new discipline from mathematics when
computers became abundantly available, we now see the birth of data science as a
new discipline driven by the torrents of data available in our increasingly
digitalized world.! The demand for data scientists is rapidly increasing. However,
the focus on data analysis should not obscure process-orientation. In the end, good
processes are more important than information systems and data analysis. The old
phrase “It’s the process stupid” is still valid. Hence, we advocate the need for
process scientists that will drive process innovations while exploiting the Internet
of Events (IoE). The IoE is composed of:

e The Internet of Content (IoC): all information created by humans to increase
knowledge on particular subjects. The IoC includes traditional web pages,
articles, encyclopedia like Wikipedia, YouTube, e-books, newsfeeds, etc.

e The Internet of People (IoP): all data related to social interaction. The IoP
includes e-mail, facebook, twitter, forums, LinkedIn, etc.

e The Internet of Things (I0T): all physical objects connected to the network. The
IoT includes all things that have a unique id and a presence in an internet-like
structure. Things may have an internet connection or be tagged using Radio-
Frequency Identification (RFID), Near Field Communication (NFC), etc.

o The Internet of Locations (IoL): refers to all data that have a spatial dimension.
With the uptake of mobile devices (e.g., smartphones) more and more events
have geospatial attributes.

Note that the [oC, the IoP, the 10T, and the IoL partially overlap. For example, a
place name on a webpage or the location from which a tweet was sent. See also
Foursquare as a mixture of the IoP and the IoL.

It is not sufficient to just collect event data. The challenge is to exploit it for
process improvements. Process mining is a new discipline aiming to address this
challenge. Process-mining techniques form the toolbox of tomorrow’s process

"' We use the term “digitalize” to emphasize the transformational character of digitized data.
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scientist. Process mining connects process models and data analytics. It can be
used:

« to automatically discover processes without any modeling (not just the control-
flow, but also other perspectives such as the data-flow, work distribution, etc.),

< to find bottlenecks and understand the factors causing these bottlenecks,

¢ to detect and understand deviations, to measure their severity and to assess the
overall level of compliance,

e to predict costs, risks, and delays,

* to recommend actions to avoid inefficiencies, and

 to support redesign (e.g., in combination with simulation).

Today, there are many mature process-mining techniques that can be directly
used in everyday practice (Aalst, 2011). The uptake of process mining is not only
illustrated by the growing number of papers and plug-ins of the open source tool
ProM, there are also a growing number of commercial analysis tools providing
process mining capabilities, cf. Disco (Fluxicon), Perceptive Process Mining (Per-
ceptive Software, before Futura Reflect and BPMone by Pallas Athena), ARIS
Process Performance Manager (Software AG), Celonis Process Mining (Celonis
GmbH), ProcessAnalyzer (QPR), Interstage Process Discovery (Fujitsu), Discov-
ery Analyst (StereoLOGIC), and XMAnalyzer (XMPro).

Despite the abundance of powerful process-mining techniques and success
stories in a variety of application domains,” a limiting factor is the preparation of
event data. The Internet of Events (IoE) mentioned earlier provides a wealth of data.
However, these data are a not in a form that can be analyzed easily, and need to be
extracted, refined, filtered, and converted to event logs first.

The starting point for process mining is an event log. Each event in such a log
refers to an activity (i.e., a well-defined step in some process) and is related to a
particular case (i.e., a process instance). The events belonging to a case are ordered
and can be seen as one “run” of the process. Event logs may store additional
information about events. In fact, whenever possible, process-mining techniques
use extra information such as the resource (i.e., person or device) executing or
initiating the activity, the timestamp of the event, or data elements recorded with the
event (e.g., the size of an order).

If a BPM system or some other process-aware information system is used, then it
is trivial to get event logs, i.e., typically the audit trail provided by the system can
directly be used as input for process mining. However, in most organizations one
encounters information systems built on top of database technology. The IoE
depends on a variety of databases (classical relational DBMSs or new “noSQL”
technologies). Therefore, we provide a database view on event data and assume that
events leave footprints by changing the underlying database. Fortunately, database

2 For example, http://www.win.tue.nl/ieeetfpm/doku.php?id=shared:process_mining_case_stud
ies lists over 20 successful case studies in industry.
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technology often provides so called “redo logs” that can be used to reconstruct the
history of database updates. This is what we would like to exploit systematically.

Although the underlying databases are loaded with data, there are no explicit
references to events, cases, and activities. Instead, there are tables containing
records and these tables are connected through key relationships. Hence, the
challenge is to convert tables and records into event logs. Obviously, this cannot
be done in an automated manner.

To understand why process-mining techniques need “flat event logs™ (i.e., event
logs with ordered events that explicitly refer to cases and activities) as input,
consider any process model in one of the mainstream process modeling notations
(e.g., BPMN models, BPEL specifications, UML activity diagrams, and workflow
nets). All of these notations present a diagram describing the life-cycle of an
instance of the process (i.e., case) in terms of activities. Hence, all mainstream
notations require the choice of a single process instance (i.e., case) notion. Notable
exceptions are proclets (Aalst, Barthelmess, Ellis, & Wainer, 2001) and artifacts
(Cohn & Hull, 2009), but these are rarely used and difficult to understand by
end-users. Therefore, we need to relate raw event data to process instances using
a single well-defined view on the process. This explains the requirements imposed
on event logs.

In this paper, we focus on the problem of extracting “flat event logs” from
databases. First, we introduce process mining in a somewhat more detailed form
(Sect. 2). Section 3 presents twelve guidelines for logging. They point to typical
problems related to event logs and can be used to improve the recording of relevant
events. Although it is vital to improve the quality of logging, this paper aims to
exploit the events hidden in existing databases. We use database-centric view on
processes: the state of a process is reflected by the database content. Hence, events
are merely changes of the database. In the remainder we assume that data is stored
in a database management system and that we can see all updates of the underlying
database. This assumption is realistic (see e.g. the redo logs of Oracle). However,
how to systematically approach the problem of converting database updates into
event logs? Section 4 introduces class and object models as a basis to reason about
the problem. In Sect. 5 we show that class models can be extended with a so-called
event model. The event model is used to capture changes of the underlying
database. Section 6 describes a three-step approach (Scope, Bind, and Classify) to
create a collection of flat event logs. The results serve as input for conventional
process-mining techniques. Section 7 discusses related work and Sect. 8 concludes
this paper.

2 Process Mining

Process mining aims to discover, monitor and improve real processes by extracting
knowledge from event logs readily available in today’s information systems (Aalst,
2011).
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Normally, “flat” event logs serve as the starting point for process mining. These
logs are created with a particular process and a set of questions in mind. An event
log can be viewed as a multiset of fraces. Each trace describes the life-cycle of a
particular case (i.e., a process instance) in terms of the activities executed. Often
event logs store additional information about events. For example, many process-
mining techniques use extra information such as the resource (i.e., person or
device) executing or initiating the activity, the timestamp of the event, or data
elements recorded with the event (e.g., the size of an order). Table 1 shows a small
fragment of a larger event log. Each row corresponds to an event. The events refer
to two cases (654423 and 655526) and have additional properties, e.g., the registra-
tion for case 654423 was done by John at two past 11 on April 30th 2014 and the
cost was 300 euro. An event may also contain transactional information, i.e., it may
refer to an “assign”, “start”, “complete”, “suspend”, “resume”, “abort”, etc. action.
For example, to measure the duration of an activity it is important to have a start
event and a complete event. We refer to the XES standard (IEEE Task Force on
Process Mining, 2013b) for more information on the data possibly available in
event logs.

Flat event logs such as the one shown in Table 1 can be used to conduct four
types of process mining (Aalst, 2011).

o The first type of process mining is discovery. A discovery technique takes an
event log and produces a model without using any a priori information. Process
discovery is the most prominent process-mining technique. For many
organizations it is surprising to see that existing techniques are indeed able to
discover real processes merely based on example behaviors stored in event logs.

e The second type of process mining is conformance. Here, an existing process
model is compared with an event log of the same process. Conformance
checking can be used to check if reality, as recorded in the log, conforms to
the model and vice versa.

o The third type of process mining is enhancement. Here, the idea is to extend or
improve an existing process model by directly using information about the actual
process recorded in some event log. Whereas conformance checking measures
the alignment between model and reality, this third type of process mining aims
at changing or extending the a priori model. For instance, by using timestamps in
the event log one can extend the model to show bottlenecks, service levels, and
throughput times.

e The fourth type of process mining is operational support. The key difference
with the former three types is that analysis is not done off-line, but used to
influence the running process and its cases in some way. Based on process
models, either discovered through process mining or (partly) made by hand,
one can check, predict, or recommend activities for running cases in an online
setting. For example, based on the discovered model one can predict that a
particular case will be late and propose counter-measures.
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Table 1 A fragment of an event log: each line corresponds to an event

Case id Timestamp Activity Resource Cost
654423 30-04-2014:11.02 Register request John 300
654423 30-04-2014:11.06 Check completeness of documents Ann 400
655526 30-04-2014:16.10 Register request John 200
655526 30-04-2014:16.14 Make appointment Ann 450
654423 30-04-2014:11.12 Ask for second opinion Pete 100
654423 30-04-2014:11.18 Prepare decision Pete 400
654423 30-04-2014:11.19 Pay fine Pete 400
655526 30-04-2014:16.26 Check completeness of documents Sue 150
655526 30-04-2014:16.36 Reject claim Sue 100

The ProM framework provides an open source process-mining infrastructure.
Over the last decade hundreds of plug-ins have been developed covering the whole
process-mining spectrum. ProM is intended for process-mining experts.
Non-experts may have difficulties using the tool due to its extensive functionality.
Commercial process-mining tools such as Disco, Perceptive Process Mining, ARIS
Process Performance Manager, Celonis Process Mining, QPR ProcessAnalyzer,
Fujitsu Interstage Process Discovery, StereoLOGIC Discovery Analyst, and
XMAnalyzer are typically easier to use because of their restricted functionality.
These tools have been developed for practitioners, but provide only a fraction of the
functionality offered by ProM. Figure 1 shows four screenshots of process-mining
tools analyzing the same event log.

In this paper, we neither elaborate on the different process-mining techniques
nor do we discuss specific process-mining tools. Instead, we focus on the event data
used for process mining.

3 Guidelines for Logging

The focus of this paper is on the input side of process mining: event data. Often we
need to work with the event logs that happen to be available, and there is no way to
influence what events are recorded and how they are recorded. There can be various
problems related to the structure and quality of data (Aalst, 2011; Jagadeesh
Chandra Bose, Mans, & Aalst, 2013). For example, timestamps may be missing
or too coarse (only dates). Therefore, this paper focuses on the “input side of
process mining”. Before we present our database-centric approach, we introduce
twelve guidelines for logging. These guidelines make no assumptions on the
underlying technology used to record event data.

In this section, we use a rather loose definition of event data: events simply refer
to “things that happen” and that they are described by references and attributes.
References have a reference name and an identifier that refers to some object
(person, case, ticket, machine, room, etc.) in the universe of discourse. Attributes
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Fig. 1 Four screenshots of different tools analyzing the same event log. (a) ProM; (b) Disco
(Fluxicon); (c) perceptive process mining (Perceptive Software); (d) Celonis process mining
(Celonis GmbH) (Color figure online)

have a name and a value, e.g., age =48 or time = “28-6-2014 03:14:0” . Based on
these concepts we define our 12 guidelines. To create an event log from such “raw
events” (1) we need to select the events relevant for the process at hand, (2) events
need to be correlated to form process instances, (3) events need to be ordered using
timestamp information, and (4) event attributes need to be selected or computed
based on the raw data (resource, cost, etc.). Such an event log can be used as input
for a wealth of process-mining techniques.

The guidelines for logging (GL1-GL12) aim to create a good starting point for
process mining.

GL1: Reference and variable names should have clear semantics, i.e., they
should have the same meaning for all people involved in creating and analyzing
event data. Different stakeholders should interpret event data in the same way.

GL2: There should be a structured and managed collection of reference and
variable names. 1deally, names are grouped hierarchically (like a taxonomy or
ontology). A new reference and variable name can only be added after there is
consensus on its value and meaning. Also consider adding domain or organization



112 W.M.P. van der Aalst

specific extensions (see for example the extension mechanism of XES (IEEE Task
Force on Process Mining, 2013b)).

GL3: References should be stable (e.g., identifiers should not be reused or rely
on the context). For example, references should not be time, region, or language
dependent. Some systems create different logs depending on the language settings.
This is unnecessarily complicating analysis.

GL4: Attribute values should be as precise as possible. If the value does not
have the desired precision, this should be indicated explicitly (e.g., through a
qualifier). For example, if for some events only the date is known but not the
exact timestamp, then this should be stated explicitly.

GLS: Uncertainty with respect to the occurrence of the event or its references or
attributes should be captured through appropriate qualifiers. For example, due to
communication errors, some values may be less reliable than usual. Note that
uncertainty is different from imprecision.

GL6: Events should be at least partially ordered. The ordering of events may be
stored explicitly (e.g., using a list) or implicitly through a variable denoting the
event’s timestamp. If the recording of timestamps is unreliable or imprecise, there
may still be ways to order events based on observed causalities (e.g., usage of data).

GL7: If possible, also store transactional information about the event (start,
complete, abort, schedule, assign, suspend, resume, withdraw, etc.). Having start
and complete events allows for the computation of activity durations. It is
recommended to store activity references to be able to relate events belonging to
the same activity instance. Without activity references it may not always be clear
which events belong together, which start event corresponds to which complete
event.

GLS8: Perform regularly automated consistency and correctness checks to
ensure the syntactical correctness of the event log. Check for missing references
or attributes, and reference/attribute names not agreed upon. Event quality assur-
ance is a continuous process (to avoid degradation of log quality over time).

GL9: Ensure comparability of event logs over time and different groups of cases
or process variants. The logging itself should not change over time (without being
reported). For comparative process mining, it is vital that the same logging
principles are used. If for some groups of cases, some events are not recorded
even though they occur, then this may suggest differences that do not actually exist.

GL10: Do not aggregate events in the event log used as input for the analysis
process. Aggregation should be done during analysis and not before (since it cannot
be undone). Event data should be as “raw” as possible.

GL11: Do not remove events and ensure provenance. Reproducibility is key for
process mining. For example, do not remove a student from the database after he
dropped out since this may lead to misleading analysis results. Mark objects as not
relevant (a so-called “soft delete”) rather than deleting them: concerts are not
deleted—they are canceled, employees are not deleted—they are fired, etc.

GL12: Ensure privacy without losing meaningful correlations. Sensitive or
private data should be removed as early as possible (i.e., before analysis). However,
if possible, one should avoid removing correlations. For example, it is often not
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useful to know the name of a student, but it may be important to still be able to use
his high school marks and know what other courses he failed. Hashing can be a
powerful tool in the trade-off between privacy and analysis.

The above guidelines are very general and aim to improve the logging itself. The
main purpose of the guidelines is to point to problems related to the input of process
mining. They can be used to better instrument software.

After these general guidelines, we now change our viewpoint. We aim to exploit
the hidden event data already present in databases. The content of the database can
be seen as the current state of one or more processes. Updates of the database are
therefore considered as the primary events. This database-centric view on event
logs is orthogonal to the above guidelines.

4 Class and Object Models

Most information systems do not record events explicitly. Only process-aware
information systems (e.g., BPM/WFM systems) record event data in the format
shown in Table 1. To create an event log, we often need to gather data from
different data sources where events exist only implicitly. In fact, for most
process-mining projects event data need to be extracted from conventional
databases. This is often done in an ad-hoc manner. Tools such as XESame (Verbeek,
Buijs, van Dongen, & Aalst, 2010) and ProMimport (Giinther & Aalst, 2006)
provide some support, but still the event logs need to be constructed by querying
the database and converting database records (row in tables) into events.

Moreover, the “regular tables” in a database only provide the current state of the
information system. It may be impossible to see when a record was created or
updated. Moreover, deleted records are generally invisible.? Taking the viewpoint
that the database reflects the current state of one or more processes, we define all
changes of the database to be events. Below we conceptualize this viewpoint.
Building upon standard class and object models, we define the notion of an event
model. The