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Letter from the Editors

Navigating in a VUCA world

Describing today’s world by VUCA (volatility, uncertainty, complexity, and ambiguity) seems to be
more appropriate than ever. Leaving aside the question whether or not the acronym could always be
used to characterize the prevalent situation because in retrospect the past was easier to manage
than the future. Over the last years, we have witnessed VUCA in many forms. The political context is
becoming more uncertain than ever. While presidents neglect climate change, we recognize the suc-
cess of right-wing political parties and increasing protectionism all over the world. The global econo-
my is shaped by low-interest rates and high stock valuations. Technology is changing rapidly just as
customer preferences do. Accordingly, VUCA is both, a driver and an outcome of disruptive innovati-
on. In this VUCA world, companies in the process industry gain sustainable competitive advantages
through innovation, digitalization, and the right collaborations. The Journal of Business Chemistry
aims to provide insights on these topics. Therefore, we are proud to present the following articles.

In his Commentary “The long term survival through innovation” John Bessant describes what compa-
nies from different sectors have had in common in order to survive and prosper for over one hundred
years. He emphasizes that firms need to focus on some key themes around competence, networking,
strategy, and innovation management.

In our Practitioner’s Section Martin Geissdoerfer and Ron Weerdmeester present in their article
“Managing business model innovation for relocalization in the process and manufacturing industry”
the main results from the INSPIRE Project. In the Horizon 2020 funded INSPIRE project, tools for hel-
ping companies to integrate flexibility into their business models have been developed.

In their article “Implementation of sustainability in innovation management: The Idea to People, Pla-
net and Profit (12P3®) Process” Aurélie Wojciechowski, Beatrix Becker, Martin Kirchner and Burkard
Kreidler demonstrate how sustainability can be integrated into the innovation process of a specialty
chemical company. The process is based on a holistic approach with respect to the three dimensions
of sustainability. The paper presents a detailed description of each stage of the process as well as the
used assessment categories and criteria.

The first research paper in this issue comes from Marius Stoffels, Tim Smolink and Christin Hedtke.
Their article “Artificial Intelligence in the process industries - technology overview, case studies, and
success factors” provides an overview of promising Artificial Intelligence (Al) technologies and their
potential application along the value chain in the process industry. Furthermore, the authors descri-
be two cases and discuss potential barriers and pitfalls that companies might encounter while in-
tegrating Al into their business processes.

Magdalena Kohut'’s article “Collaboration in the context of industry convergence - an overview” deals
with the biopharmaceutical sector as a convergent industry over the 20-year period from 1996 to
2016. Additionally, the article provides theoretical background on industry convergence and intro-
duces a classification framework for competence transfer in cross-company collaborations.

Please enjoy reading the first issue of the sixteenth volume of the Journal of Business Chemistry. We
are grateful for the support of all authors and reviewers for this new issue. If you have any comments
or suggestions, please do not hesitate to contact us at contact@businesschemistry.org.

Thomas Kopel Bernd Winters
69ESOdze S0 9REOEBBIS 9RAG2ND
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The long term survival through innovation

- John Bessant™
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Commentary
The long term survival through innovation
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1 Introduction

Next time you switch on your TV or comput-
er display spare a thought for the company
who probably produced the liquid crystal dis-
play. With over 60% of the global market, the
German company Merck is probably not one
which would instantly come to mind. Never-
theless, they dominate this and a wide spread
of other activity in the chemical and pharma-
ceutical world (Bessant, 2017).

Or think about the headlights in the car you
are driving — there’s a pretty good chance that
they will be made by another hidden champion,
the German company Hella. They are a major
international player in this market with an in-
creasingly significant role in the expanding
world of automotive electronics.

Turn on your air conditioner or your heating
system and the chances are the pump driving it
is made by the German company Wilo. Found-
ed in 1872 it has evolved into one of Europe’s
most successful manufacturers of pumps for a
wide range of domestic and industrial applica-
tions.

And if you ever need your aircraft, car or
truck modified, upgraded or configured for
some special application there’s a good chance
you might approach the Marshall Group in the
UK. Once again a major global player in the
specialized area of adaptive engineering.

Even something as basic as eating breakfast
offers an interesting story. There’s a good
chance that you are in the company of around
one billion people who like you have consumed
cheese, perhaps a yogurt, or some delicately
colored juice drink, all products enabled by the
Danish company Christian Hansen. They have
spent the last two hundred years developing
and supplying a huge range of live bacterial
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cultures to the food industry around the world.
These days they also dominate the world of
food coloring and have a growing presence in
the field of healthcare via probiotics.

Visiting your supermarket to buy your break-
fast goodies you might still be paying in cash.
And if you did there’s a good chance that the
banknotes you exchanged were made by an-
other company, De La Rue. Like the others, they
have been doing this a long time, specializing in
high precision printing for the past two hun-
dred years. Their track record of world first in-
cludes inventing the modern playing card in
1831 and diversifying through postage stamps,
identity documents and high security products.

2 The ‘one-hundred club’

These are all examples of the ‘Hundred Club’
— companies which have survived and pros-
pered for over a hundred years. (In the case of
Merck they will need a very big cake to take all
the candles for their celebrations — the compa-
ny was founded back in 1668 and is the world’s
oldest pharmaceutical and chemical company!)

Needless to say not many organizations
manage to do this over an extended period.
Anyone might get lucky once - but whilst we
hear a lot about start-ups as the exciting ‘sharp
end’ of innovation, the reality is that most of
them do not stay the distance. Growing a busi-
ness from these early seeds is not simply a mat-
ter of time — there is no guarantee of survival.
It's a process fraught with challenge and based
on crisis — riding the waves of change and being
able to stay on top (even if its’ a rough ride)
rather than being drawn under.

Those organizations, which do survive over
the long-term, may come from many different
sectors. But they share the ability to ride out
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the waves of change which a turbulent and
uncertain environment creates. They may find
themselves blown a long way from their origi-
nal course — for example the German firm of
Preussag began life as the (public sector) state
lead mining and smelting company in Prussia,
back in 1917 (Francis et al., 2003). These days it
still trades very effectively but now as one of
the world’s major players in the tourism and
transportation sector. Corning began life as
glassmaker back in the 1850s; these days its
world is more concerned with life sciences and
communications technology. Moreover, there
is the well-known example of Nokia, beginning
its hundred year plus journey as a paper and
pulp producer in the Swedish forests, moving
through the world of mobile phone handsets
and currently dominant in the cellular network
technologies behind telecommunications. Ra-
ther like its slightly older cousin, the Stora com-
pany which began as a paper-maker in the thir-
teenth century and is now a key player in the
energy industry.

Riding out these waves of change also in-
volves being prepared to refit and sometimes
redesign the ship. Long-term survivors also
change the ways in which they work, especially
in the underlying innovation processes, that
they use. For example Procter and Gamble
spent over a century working very well to bring
a steady stream of household product innova-
tions to market using a model based on inter-
nal R&D and extensive market research. But in
1999 they shifted the whole basis of their inno-
vation approach form this rather closed system
to a new model, called ‘Connect and develop’,
which embraced the idea of openness and con-
nectivity with a wider external world. Or
Philips, closing its vast Eindhoven R&D complex
and repopulating it with a wide range of small
and start-up firms, creating its version of an
innovation ecosystem.

There are others for whom a long period of
success is followed by a sudden violent storm
that threatens to destroy the whole business,
outstripping its ability to stay afloat. Kodak
dominated the imaging world, innovated suc-
cessfully from George Eastman’s start-up
through generations of change — but nearly
crashed on the rocks of trying to make new
sense of the digital imaging world. It survives
but in a slimmer form, working now to reuse its
deep knowledge base in new directions, rather
like the survivors of a near shipwreck lashing
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together a new vessel from the wreckage of the
old.

Importantly size is not the issue; survival is
not about scale. In this field big is not necessari-
ly beautiful; while it might mean organizations
have extra resources to draw upon when times
get difficult this alone does not guarantee sur-
vival. The statistics on membership of the Dow
Jones index give a sobering reminder of that —
of the large corporations which were present in
1900 only General Electric made it through to
the year 2000 and they eventually fell out in
2018 (Foster and Kaplan, 2002).

3 Innovation at the heart of long-
term survival

Survival depends on taking an approach
which by its nature is agile and resilient. These
might be ‘buzz’ words today but essentially,
they characterize what these players have been
doing for an extended period of time. They
have grown through an ability to navigate
stormy waters and to weather often difficult
external market and technological conditions.

At its heart, this requires a commitment to
innovation — being prepared to change what
the company offers and how it creates and de-
livers that offering. Such innovation behavior is
not about having a lucky new product or service
at the right time, or a magic machine, which
enhances productivity. It is about a sustained
organized commitment and the underlying
structures and processes to enable it to happen.
In addition, a key part of this commitment is
recognizing the need for ‘dynamic capability’,
constantly reviewing the ways they innovate
and being prepared to change or adapt the fun-
damental model underneath.

Each of our examples from earlier began as
a start-up — an entrepreneur spotting an oppor-
tunity. For David Marshall it was the idea of
using the new idea of motor cars to provide an
early chauffeur-driven taxi service in the town
of Cambridge in 1909. And for Sally Windmiil-
ler it was the chance to take his business selling
whips, horns and lights as accessories for the
horse-drawn vehicles of his time and apply
these skills to the newly emerging world of mo-
tor cars, founding his company (Hella) in 1899.
For Christian Hansen it was the research he was
doing on digestive enzymes, which gave him a
clue about the need for a business to produce
products like rennet — his was a very early ex-
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ample of a science-based university spinoff. For
Thomas de la Rue it was adapting the emerging
science of typography to specialist stationery
production — including inventing the modern
playing card.

Caspar Oplander’s original factory in 1872
was set up to produce copper and brass distilla-
tion equipment for the drinks industry. Wilo
developed from this primarily through a com-
mitment to innovation, developing the world’s
first heating pump in 1928.

However, for each of them the bright idea
that got them started was just the beginning.
Growing through innovation requires a differ-
ent approach, putting structures and processes
in place where there was once fluidity and in-
formal exchange. Striking the balance between
creativity and control, between exploration and
exploitation, between do better and do differ-
ent — these are the day-to-day challenges of
organizations moving from entrepreneurial
start-up mode to long-term large-scale activity.

Their success lies in understanding and
managing innovation for the long haul — and
this is not an accident. Extensive research sug-
gests that five core themes are involved (Tidd
and Bessant, 2018):

ABuild competence — grow through what you
know.

ABuild via networking — organizations don't
have to know it all but they do need the abil-
ity to find, form and build high performance
networks of knowledge.

A Build a capability for innovation, embedding
key behavior patterns into routines which
can be repeated and form the underlying
structure and process.

A Focus innovation in key strategic directions,
fully exploring and exploiting innovation

_ space.

A Build dynamic capability — the ability to re-
view, reconfigure and change their innova-
tion models and approaches to suit a con-
stantly changing external environment.

We will look in more detail at each of these
in the following section.
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4 Five core themes for managing
innovation

4.1 Competence - building on knowledge

Innovation relies on new knowledge. Char-
acteristic of all our examples is a story of invest-
ing in building a knowledge base, providing the
wellsprings from which new opportunities
could flow. Marshall’s began life in the earliest
days of the car industry — they had to learn to
repair and maintain their vehicles by them-
selves, building a deep understanding of how
to modify things. This opened up new opportu-
nities; for example, they took a standard Austin
saloon car and, using the skills and equipment
learned from years of repairing this model in
their limousine business, developed an open
top sports car. Later on, these skills were trans-
ferred to the newly emerging world of airplane
maintenance and repair as the next generation
of the family moved into this business.

For Sally Windmuller the early days of horns
and simple lights drew on a simple knowledge
base, one grounded in making and repairing
horse drawn buggy equipment. But soon came
the need to specialize and learn to understand
and control. He had seen the need to invest in
what we would now call R&D; for example,
early on he saw a key development was going
to be the new acetylene lamp — a big move for-
ward compared to the old oil or even candle
powered lights. Recognizing the importance of
technology led to the award of their first pa-
tent, in 19071; this also gave them valuable expe-
rience in the process of assembling and pro-
tecting intellectual property. In 1906 German
light bulb manufacturer, Osram invented the
first light bulb suitable for use in automobiles.
Because of their early commitment to R&D Sal-
ly’s company was able to capitalize on this de-
velopment, making battery-powered electric
lamps for cars, including sidelights, rear lights
with a red glass cover, and license plate lights.

The same pattern runs through Merck’s ear-
ly history — not just selling pharmaceutical
products but also developing a deep under-
standing of formulations and of the manufac-
turing techniques needed to make them safely
and to high quality. On his gravestone in
Darmstadt the tribute to Johann Franz Merck
(the 3rd generation of the family) says he was a
man who “made great contributions to the
pharmaceutical arts” while Emanuel Merck’s
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1826 work on opium and morphine published in
the ‘Magazin fiir Pharmacie’ represented a
milestone in the transformation from pharma-
cy handcraft to a research-based industrial
company. By 1895, Merck had established a
department of bacteriology producing small-
pox vaccines, diagnostics for tuberculosis and
typhus, as well as sera for anthrax, streptococci,
pneumococci and diphtheria.

Christian Hansen’s painstaking laboratory
work gave him an appreciation of the power of
a strong science base from which to grow a
business. Developing a deep understanding of
enzymes and their properties was part of the
story but so too was the underlying process
technology needed - understanding how to
grow, how to stabilize, how to transport them.
These skills embedded in his product technolo-
gy enabled the company to become a major
supplier in the world of cheese making and to
build a strong applications base out from that.
Their continued investment in understanding
the science of microbiology enabled them to
enter increasingly sophisticated markets in
food and healthcare sectors.

In similar fashion, Wilo’s early days as a spe-
cialist foundry gave them a deep understand-
ing of how to work complex shapes in metal
and maintain precision and quality. De la Rue
can trace its technological competence back
through a long history of learning about and
applying key specialist knowledge in the print-
ing and stationery world.

This is not about making occasional and
lucky investments; it is about a sustained com-
mitment to knowledge creation. For example
back in 1980 Hella was an early entrant into the
emerging world of intelligent electronics — a
move which was high risk at the time, costing a
great deal with little apparent short-term pay-
off. However, the seeds sown then have blos-
somed forty years later with the electronics side
of their business now the main driver and likely
to grow further with the explosion of applica-
tions of intelligent electronics in driverless cars.

Similarly, Christian Hansen’s sustained in-
vestment in understanding and learning to
work with the underlying science of microbiolo-
gy has made it an essential player in many mar-
kets, able to configure solutions based on this
deep long-standing knowledge resource. Wilo’s
pump technology is underpinned by decades of
investment in learning by doing coupled with
R&D-based scientific understanding. Compa-
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nies of this kind spend a significant proportion
of their turnover on design, research and devel-
opment activities. For example, Wilo spends
around 5% whilst De La Rue recently an-
nounced a commitment to double their R&D
commitment by 2020.

4.2 Competence is not enough — developing
innovation capability

However, knowledge is not enough — we
also need to learn how to create value from it.
Innovation is not a magical event like the car-
toons, where a light bulb magically flashes on
above someone’s head. It is about turning
those ideas — knowledge — into value and that
involves a long and uncertain journey. We
might manage to get to our destination once
by sheer good fortune, but being able to make
the journey repeatedly needs much more in the
way of a map, provisions, experience.

Successful innovation requires careful man-
agement, organizing key behaviors into embed-
ded routines which define the way we ap-
proach the challenges of searching for opportu-
nities, selecting the right ones and implement-
ing innovation against a background of uncer-
tainty (Tidd and Bessant, 2018).

Extensive research on innovation manage-
ment capability over a long period consistently
points to the same themes. Innovation does not
happen by accident. Successful organizations
develop ‘routines’ — patterns of behavior which
become embedded in core processes, structures
and policies — they become ‘the way we do
things around here’ (Nelson and Winter, 1982).
They put in place processes, which enable
search, selection, implementation and the cap-
ture of value from their ideas, and they learn
from that experience, gradually reinforcing and
building innovation management capability.

Of course, the reality of the journey is never
as simple as the linear map offered in most
textbooks. It is a messy process of stops and
starts, dead ends and blocked roads, diversions
and hold-ups. On many occasions, we may
need to abandon the journey, dust ourselves off
and start again in a different direction. But a
wide range of studies suggest that there is an
underlying journey and there are consistent
lessons about the kinds of thing we can do to
improve the ways we make it (Van de Ven,

1999).
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4.3 Networking — building an ecosystem of
innovation

Building a core knowledge base is important
- but it can also represent a significant cost to
small organizations. This has often been used
in the past as an explanation of their lack of
innovativeness, but the reality is that it is not
an issue of knowledge ownership so much as
knowledge acquisition and deployment. Inno-
vation is increasingly recognized as a multi-
player game, one in which the ability to con-
nect to complementary resources is the key
(Birkinshhaw et al., 2007).

This concept of ‘open innovation’ was mem-
orably expressed by a comment made by Bill
Joy of Sun Microsystems. He observed that in a
knowledge-rich environment of the kind in
which we now operate even the largest compa-
ny has to recognize that ‘not all the smart guys
work for us’. This has huge implications for the
way the innovation game gets played — essen-
tially it flattens the landscape and creates con-
ditions which are more favorable for smaller
enterprises. It is not a problem of being small
but rather of ensuring that they are connected
- and building networks for innovation has be-
come a key success factor in the 21st century
(Bessant and Venables, 2008).

‘Open innovation’ as a formal term was
coined by Henry Chesbrough in an influential
article and book back in 2003 (Chesbrough,
2003). Since then there has been an explosion
of interest in the concept and extensive experi-
mentation with new models for managing in-
novation more effectively based in increasing
the flow of knowledge, both into and out from
organizations. The somewhat static picture of
the last century where knowledge production
and ownership were seen as important has giv-
en way to more of a trading environment
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The widespread availability of knowledge
‘out there’ does not mean that organizations
can abdicate their own responsibility to develop
a knowledge base. Instead it is the presence of
that knowledge base which gives them the
ability to assess and evaluate external
knowledge and to deploy it to advantage — a
concept termed ‘absorptive capacity’ (Cohen
and Levinthal, 1990). This is the ability of an
organization to identify, acquire, absorb and
deploy new knowledge in order to grow. If
there is no understanding of the core content
then such organizations won’t be able to assess
what might be relevant to them and they won’t
have the ability to adapt and configure new
knowledge to work for their advantage (Zahra
and Georg, 2002).

Track each of our example companies back
and we can see that there is a pattern - con-
sistent investment in acquiring knowledge and
deploying it in a series of successful new prod-
ucts and processes. For example during the
1990s Hella recognized that the world of the
automobile was changing and that trying to
compete along such a complex technological
frontier required developing networks and
partnerships. They began to put these in place
via a mixture of acquisitions, mergers and joint
ventures, steered by a deliberate ‘network
strategy’ which helped fuel knowledge-led
growth across the business (Bessant, 2017).

This move anticipated what was to become
an increasingly important shift in the role of
automotive suppliers, moving from being simp-
ly shops where components could be purchased
towards players with strategic knowledge and
capability to put together whole systems. To-
day’s elaboration of that network strategy in-
volves strategic partnerships and joint ventures
with dozens of companies supporting along the
knowledge frontier and feeding into lighting,
electronics, aftermarket and special applica-
tions fields. A good example is the current abil-
ity to work in the strategically important field
of camera-based driver-assistance systems.
Hella’s ability to work in this space comes from
their acquisition in 2006 of a small Berlin-based
specialist for visual sensor systems.

Open innovation as a principle involves net-
working widely outside and inside the organi-
zation to leverage a broad knowledge base.
Companies like Wilo work with customers in
close fashion, with many of their projects es-
sentially a result of co-creation amongst part-



