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Letter from the Editors

Shaping the environment for innovation

When talking about innovation, the environment in which scientists and corporations operate is a
crucial factor. Innovations are often generated in strong ecosystems with complementary resources.
The increasing interest of companies in topics such as, for example, opening up corporate culture
to external impulses, exchanging with suppliers and/or customers, or assessing employee compe-
tency to promote innovation are all part of the effort to increase the capacity of the chemical in-
dustry to innovate. Chemical companies are actively using changes in their environment to stay
competitive and prepare for future challenges. In the literature there is also evidence that innova-
tion performance is affected by the establishment of employee development programs or the ex-
ploitation of emerging synergies.

The article “Novel approaches in professional education to foster innovation in the chemical in-
dustry” by Dorit Lehr and Christoph Auch, introduces Climate KIC’s Certified Professional Program,
which was founded by the European Institute of Innovation and Technology (EIT) and focuses on
defining an innovation competency framework. The relevant competencies include five working
areas: Addressing challenges, creativity, envisioning & planning, leading innovation and flexibility
& learning. They highlight how important it is for companies in the chemical industry to not only
think in terms of “molecule” innovation, but to search for innovation in overall encompassing sys-
tems (e.g. health, nutrition, mobility) and thereby reconfigure the field of inquiry for innovation.
Consequently they argue that successful professional education activities should be challenge-
based, action oriented as well as crossing disciplinary boundaries. 

The article “The future of German chemical sites: Potential pathways and organizational readiness
– Introduction to a study design” written by Clara Hiemer and Carsten Suntrop presents a research
design, that aims to identify the status quo and the future development of chemical sites. By start-
ing with a common definition and presenting the everyday challenges of chemical sites resulting
from the different stakeholder groups involved, the scope of the study is set. In the following chap-
ters the authors describe the two-step approach of the study, combining quantitative and qualita-
tive data collection to assess the current internal performance of chemical sites as well as
developing hypotheses of future challenges.

Finally, the commentary “Successful Management of chemical sites: A challenge for management
theory and practice” by Jürgen Vormann, the CEO of Infraserv GmbH & Co. Höchst KG, offers addi-
tional insights into the management of chemical sites. By highlighting the reorganization of chem-
ical sites and the application of various business models, he also emphasizes the importance for
further in-depth research. The author advocates a cooperative approach to analyzing the business
models of chemical sites with researchers, practitioners and industry associations playing comple-
mentary roles. 

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

Ruth Herrmann Bernd Winters
(Executive Editor) (Executive Editor)
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1 The chemical industry and the need for
cross industry innovation

Observers have remarked that the chemical
industry and chemical science is presently in a phase
of transition:  For decades, discoveries in chemistry
inspired both the industrial world as well as aca-
demia. However, since the 1990s, there has been a
focus on process improvement in the chemical
industry and relatively few fundamentally new
products have been introduced to the market. Today,
innovations are more likely to originate instead
from related fields such as biotechnology or part-
nerships with other disciplines (Whitesides, 2015;
Chandler, 2005, p. 35).

According to an expert survey, the long-term
success of a company is dependent, among other
factors, on its ability to anticipate new (mega-)trends
and explore opportunities early in the process
through innovation (Utikal and Leker, 2015). The
current paradigm in the chemical industry is, how-
ever, focusing on running the existing business
effectively. It is about exploiting the opportunities
which are provided in the current state of doing
business rather than exploring new opportunities.
Gathering these “low hanging fruits” will likely
result in improvements to the system and increased
earnings in the short run – though these small steps

may not suffice in order to succeed in the long-
term. Whitesides (2015) argues instead that chem-
istry must undergo a radical shift away from study-
ing “atoms, molecules, and reactions” to dealing
with complex systems that involve molecules, in
any form – in material science, biology, geology or
indeed city management. Research in the field of
chemistry should therefore reframe its focus and
work on systems in an integrated manner togeth-
er with other disciplines. Innovations in chemistry
should go hand in hand with innovations in other
disciplines and should thereby focus more on soci-
etal problems. Exemplary new research questions
may address such questions as ”How does the brain
think?” or “Water, and its unique role in life and
society” (Whitesides, 2015). Research and innova-
tion in chemistry thereby requires a completely
new perspective.

Following this line of argumentation, compa-
nies and higher education institutions should re-
evaluate whether their existing framework of devel-
oping innovation is adequate. Innovation is there-
by defined as a process through which a new prod-
uct, service, process, position, policy or paradigm is
obtained from the generation of new ideas which
provide solutions to problems and needs (Matthews
and Brueggemann, 2015). Evidently, processes of
innovation involve many iterations and cycles
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Novel approaches in professional education to
foster innovation in the chemical industry

Dorit Lehr* and Christoph Auch**
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between the phases of preparation, ideation, mod-
elling and implementation. This implies that inno-
vation does not necessarily follow a linear approach
but rather adopts a trial and error pattern. The out-
comes of innovation may manifest in different ways
and may become disruptive to existing systems.
(Bessant and Tidd, 2011) Therefore, giving room to
innovation often implies abandoning existing rou-
tines and procedures in favor of new ways of oper-
ating that support creativity, flexibility and the abil-
ity to fail (Henderson and Clark, 1990; Ancona, Back-
man and Isaacs, 2015). But what exactly is meant
by “give room to innovation”? How does innova-
tion occur and how can innovation be fostered?

As Figure 1 shows, there are different strategies
that can be employed to investigate innovation:
from exploiting the current business model with
incremental innovation within the existing frame-
work, to radical innovation in a completely new sys-
tem, which is related to doing something funda-
mentally different and working on the “edge of
chaos” (Tidd and Bessant, 2013). Depending on the
need for innovation and the aspiration, different
routes can be taken to foster innovation.

Innovation can therefore take place in a stable
and shared framework within which adaptive and
incremental development takes place (Zone 1). In

this zone, it is associated with refining tools and
methods for its operations. Innovation can also be
more radical: it involves exploring new territory,
pushing the frontiers of what is known and deploy-
ing different search techniques for doing so – but
this still takes place within an established frame-
work (Zone 2). In practice this would, for example,
involve research and development investments
with high risk but significant opportunities. In con-
trast, innovation can also concern changes in the
way the business architecture functions and less
concerned about pushing technological frontiers
with radical innovation (Zone 3). It is about explor-
ing alternative options, introducing new elements,
experimentation and open-ended enquiry.  Inno-
vations can also emerge as the product of a process
of coevolution. In this space, many different ele-
ments are involved and each affects the other. Work-
ing in this zone makes considerable demands on
the organizational structure as well as the people
involved – it requires abandoning existing routines
in favor of creativity and flexibility but also ambi-
guity and the ability to fail (Tidd and Bessant, 2013).

Innovation in the chemical industry has so far
merely focused on exploration and exploitation of
innovation in a given framework. Exploring new
opportunities in the chemical industry as illustrat-

Figure 1 A map of innovation search space, adapted from: Tidd and Bessant (2013), p. 286
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ed by Whitesides (2015) will likely require more rad-
ical shifts in the way innovation is framed. The ambi-
tion is therefore not only to create new products
but also to shape new ecosystems, expanding the
scope and playing field of chemistry (Ommen and
Kuiper, 2017). There are ongoing initial attempts to
reframe existing routines. The Clariant innovation
center, for example, is an attempt to open up the
company’s innovation process to different stake-
holders – from academia and other related branch-
es – to introduce new ideas and think outside of
the silos (Kottmann, 2016).

2 Competencies for cross-industry
innovation

Optimizing the ongoing business – while at the
same time creating the opportunities for innova-
tion - is the central challenge in the chemical indus-
try in the future (Utikal and Woth, 2017). Versatile
and resilient organizations, with employees mas-
tering the challenges of adapting to trends as well
as shaping them, are key to securing business suc-
cess in the long term. 

Much of the literature on managing innovation
focuses on an adequate organizational structure
to foster innovation, but innovative organizations
imply more than a structure: they constitute an
integrated set of components that work together
to create and reinforce the kind of environment
which enables innovation to flourish (Tidd and
Bessant, 2013). Individuals play a key role and we
argue that education is an important pillar to pre-
pare and coach individuals to help guide the inno-
vation process.

Competencies promoting innovation – such as
creativity and transdisciplinary communication –
do not usually form part of formal education (Euro-
pean Commission, 2016). Competencies have often
been assumed to be a given and the focus in edu-
cation was rather to train students to become
experts in a certain field. This particularly holds true
in the case of chemistry, where the prevailing idea
is that a successful employee needs to understand
the discipline in depth (Utikal, 2015). However, being
solely an expert may no longer suffice in order to
fulfill the requirements of the future job market
(Economist, 2017). In view of the need of the chem-
ical industry to transform and foster new innova-
tion, the question regarding how to use scientific
knowledge is becoming increasingly important.
This requires competencies which transgress pure
knowledge but require multidisciplinary perspec-
tives. Innovation experts are not only experts in a
given area, but also in the processes of designing
and implementing changes. Their success comes

from their ability to see new connections and oppor-
tunities and from envisioning new realities (Bezarra,
2005). These descriptions already demonstrate the
need for certain competencies in order to drive
innovation. Individual competencies are thereby
defined by Matthews and Brueggemann (2015, p.10)
as “the combination of learnable behaviors that
encompass attitudes (wanting to do), skills (how
to do), knowledge (what to do), practical experi-
ences (proven learning), and natural talents of a
person in order to effectively accomplish an explic-
it goal within a specific context.” These generic
competencies can be further specified by describ-
ing competencies which are in particular relevant
to promote innovation. We therefore have to first
understand how the innovation process itself is
organized. In essence, the process is described by
Tidd and Bessant (2013) in these four steps:

1) Search ‐ how can we find opportunities for 
innovation? 

2) Select ‐ what are we going to do - and why?
3) Implement – how are we going to make it 

happen?
4) Capture – how are we going to get the 

benefits from it?

A European education project – Climate KIC’s
Certified Professional Program, funded by the Euro-
pean Institute of Innovation and Technology (EIT)
- has used these four stages as an orientation to
further define their competency framework in order
to promote innovation. The development of the
competency framework thereby followed a rigid
process: based on a literature review, bottom-up
research, and taking into account the Universal
Competency Framework (CEB Talent Assessment,
2013) as well as general expert feedback, a first draft
of the framework has been developed. The first
framework was then evaluated again by experts
and feedback was integrated into a second draft
which has been applied in a practical test with
around 50 candidates and assessors.

At the core of the framework are five working
areas which are key to promoting innovation:
Addressing Challenges, Creativity, Envisioning &
Planning, Leading Innovation, Flexibility & Learn-
ing1 (see figure 2). All working areas are under-
pinned by certain core competencies - competen-
cies that may also be useful for employees in the
chemical industry in view of the need to foster inno-
vation.

Addressing Challenges requires recognizing that
existing solutions do not always lead to the best
possible results. The need to de- or reframe given

1 See www.certifiedprofessional.eu for the general framework and further details
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solutions, and to constantly search for improve-
ment, is fundamental to developing new innova-
tions. Applying systems thinking, recognizing pat-
terns, and thinking in options aids in identifying
problems. In-depth analysis leads to a thorough
understanding of the roots of these problems and
allows the drawing of hypotheses. Whiteside (2015),
in his article, for example, has thoroughly analyzed
the chemical industry and reached the conclusion
that the chemical industry is concluding an era of
exceptional growth. Opportunities still appear but
are broader in scope and greater in complexity. He
identifies new core problems that focus on whole
systems, overcoming the old paradigm in chem-
istry of focusing research solely on molecules. This
analysis can then serve to guide further innovation
in the chemical industry.

Creativity is per definition key to innovation
processes and idea generation can be seen as one
of the core segments of the innovation process. It
is important to mention that creativity can be an
individual or a group task with regard to co-gen-
eration. Consequently, the context (environment)
plays an important role as it may hamper or sup-
port creativity. In fact, innovation is regularly an

insightful and co-creative process. This underlines
the importance of incubation as well as sharing
and discussing ideas. Evaluating and synthesizing
potential alternatives helps to identify which idea
to expand upon. 

In view of the high relevance of patents, inno-
vation has usually been forced to take place in a
closed setting. However there are initial examples
now, in which the structure for innovation is open-
ing up: for example Clariant has developed an Open
Innovation Initiative jointly with the University of
St. Gallen and Stanford University, with the objec-
tive of actively and strategically integrating exter-
nal knowledge into the company. External part-
ners, start-ups or universities are invited to con-
tribute ideas and solutions to “Open Innovation”
focus fields. This often results in the development
of project-related, long-term partnerships. In return,
Clariant offers partners access to financing oppor-
tunities, marketing, infrastructure and practical
know-how (Kottmann, 2016).

Envisioning & Planning: In order to elevate an
idea to the status of an innovation, it requires strate-
gic vision and planning. In this respect, a reason-
ably elaborated idea about the future and an antic-

Figure 2 Climate KIC's Certified Professional Competency Framework for Innovation
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ipation of the future impact of innovations are
essential. Constantly questioning the nature of the
demand and the added value of the innovation is
crucial at this step.  This includes an evaluation of
viability- and feasibility issues as well as the antic-
ipation of unintended negative side-effects of the
innovation. Moreover, a strategic action plan with
prioritized action steps assists in the implementa-
tion of the innovation.

Leading Innovation: As soon as an innovation
attracts a certain level of attention from others,
leadership qualities become an essential charac-
teristic of an innovator. This means that resources
(human, time, money, material, etc.) need to be
secured and used in a strategic manner. At the same
time, a trustworthy, people-oriented, inclusive work-
ing environment needs to be provided. Potential
allies need to be mobilized to engage and take
action and potential opponent forces need to be
countered with perseverance or convinced of the
advantages of the intended innovation. Compa-
nies often have a very well elaborated set of process
descriptions for innovation. These mainly focus on
innovations in the established fields presented in
figure 1: Zone 1: exploit and Zone 2: bounded radi-
cal. However, in a company that intends to leave
the established framing of the innovation field (e.g.
a chemical company intending to provide broader
solutions to a customer problem), employees have
to handle a higher level of uncertainty and ambi-
guity, as information from other fields and indus-
tries have to be integrated into the established
innovation processes and tools. In this situation,
mobilizing support within the company and beyond
is a challenging task.

Flexibility & Learning: Throughout all working
areas of innovation, flexibility and the ability to
continue learning are central. The innovator must
learn from his/her experiences, success, and fail-
ure as well as from those of others (vicarious learn-
ing). The chemical industry often acts on the vagaries
of a global market. The growth market of today can
be the crisis market of tomorrow – as the example
of Brazil has shown. Thus, companies in the chem-
ical specialty sector need to re-act to global changes
with increasing flexibility and speed (Kottmann,
2016). This also holds true for the individual employ-
ees who need to have the ability to share their learn-
ing with others and introduce relevant changes
quickly to top management. This is especially dif-
ficult if chemical companies pursue innovation in
a more radical way and reframe their existing busi-
ness model, engaging in a co-evolutionary innova-
tion process (see figure 1). They then need to inte-
grate information from different sectors and can-

not rely on the existing routines and networks in
evaluating new information.

The competencies described above are often
developed informally - through life and work expe-
rience. Professional education (education for prac-
titioners with an academic background) can also
play a vital role in preparing employees for their
tasks and increasing employees’ competencies to
broaden the perspective for creating successful
innovations (Utikal and Woth, 2017).

3 Professional education approaches to
enhance innovation competencies

Actively striving to enhance innovation compe-
tencies requires new thinking on pedagogic
approaches and a departure from the paradigm of
knowledge driven education. Competencies arise
not simply through transferring knowledge using
a certain method. Competencies are much more
closely related to the learner’s inner process: the
context of learning and the people with whom and
from whom learning takes place. As a result, at the
center of the learning process is the learner’s self-
hood and the development of his or her personal-
ity. 

The following guiding principles are considered
as being effective in developing suitable profes-
sional education programs focusing on the devel-
opment of competencies.

A. Challenge based learning: Professional
educational programs need to be demand driven.
The basis for defining professional education offers
are therefore innovation challenges and barriers
faced and perceived by practitioners. A gap analy-
sis between competencies requires facing the
respective challenges and existing competencies
of the workforce and management in a given con-
text is the foundation for defining specific learn-
ing objectives of educational activities. The chal-
lenge is then frequently focused on a broader, more
complex system which can be analyzed from mul-
tiple angles.

B. Action / application orientation: Partici-
pants should not only absorb knowledge, but also
apply new knowledge, tools and methods to real
existing problems, challenges and endeavors. The
learning takes place through analyzing a situation,
identifying one’s own strategies and engaging in
a dialogue with others about working hypotheses.
It is also about allowing detours that include the
counterpart’s thinking, and jointly arriving at
answers that are not rigidly determined in advance.
A reflection phase after the exercises enables a crit-
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ical evaluation of the problem solving process.
Including challenges in training often creates a
sense of urgency, passion and ownership, which
also ensures a successful transfer of the learning
to the workspace.

C. Interdisciplinary approach: Innovations are
often created at the interface of disciplines. How-
ever to be able to really work in an interdisciplinary
manner, it is important to set a base for coopera-
tion and communication: so that participants value
that other people make different observations, that
another way of thinking makes sense, that there
are more possibilities than were previously regis-
tered. Difficulties in forming an interdisciplinary
team have to be mentioned in advance of the pro-
gram, as well as providing rules for handling con-
flicts.

D. Modular approach, allowing contextual-
ization: The central question is: how do the com-
petencies arise? What are the needs? What are the
objectives? People have different levels of compe-
tencies and it is important to adapt the training
content to the respective expectations of the par-
ticipant.

E. Personalized learning: Learning formats
ensure that people can shape continuous learning
under their own motivation and direction. Compe-
tency based learning becomes a much more per-
sonal experience and in the design of the training
formats, it has to be carefully evaluated regarding
how much personal presentation and explanation,
self-disclosure, trying things out, making mistakes,
feedback etc. are necessary in order to initiate, prac-
tice and develop the desired competences to a gen-
uinely sustainable degree.

F. Renewing the role of the trainer / coach:
In a learning community, the trainer makes partic-
ipants aware of their active role and then guides
the collective generation of knowledge across par-
ticipants so that a collaborative learning experi-
ence evolves. The trainer also helps participants in
reflecting about their own learning situation and
the learning challenges. Depending on the focus
of the training, additionally a lecturer/content driv-
en trainer acts as an expert in their field and pro-
vides input in the training.

G. Make use of the knowledge triangle
between education, research institutions and busi-
ness: Active cooperation between the three part-
ners serves to create a stimulating atmosphere for
innovation: education provides skills and compe-

tencies for research and innovations, research gen-
erating new knowledge for education and innova-
tion creation, and business ensuring knowledge on
market developments for education and business
opportunities regarding new research.

These principles have being taken up by Cli-
mate-KIC and Provadis School of International Man-
agement and Technology AG activities in profes-
sional education. The activities aim to foster inno-
vation relating to a low carbon and climate resilient
development. The applied formats are new
approaches to learning and explicitly focus on the
enhancement of competencies for innovation and
transformation. To ensure the success of the cours-
es, participants are briefed beforehand about the
pedagogic concept and the new learning setting.
Furthermore, during the program, trainers need to
announce the objective and design of upcoming
learning and team challenges carefully in order to
guarantee that participants can handle them in a
productive manner.  All formats have been applied
to professional education activities with partici-
pants from the chemical industry. 

The Pioneers into Practice Program2 for exam-
ple allows climate change professionals to work in
a different work placement for four to six weeks.
Thereby the participant is tested in the application
of their expertise in a new working environment
and concurrently receives insights from a different
branch. By solving a real climate challenge in the
temporary work placement institution, the partic-
ipant has to work in a transdisciplinary manner.
The exchange also fosters the connection between
research, education and business as it is intended
to place participants from research to business and
vice versa. Before and during the placement the
participants receive bespoke mentoring and sup-
port on transition thinking and system innovation
in the area of climate change adaptation and mit-
igation. This program has been applied in the chem-
ical industry as well: Here, an energy advisor has
been working in the manufacture of varnishes. The
participant could use his knowledge and skills to
develop an energy registry in which, on the one
hand, the total consumption of electricity, gas and
heating oil of the manufacturer is recorded and on
the other hand the energy used in the various busi-
ness sectors, e.g. in the production, for the illumi-
nation or for the cooling of compressors calculat-
ed. The program thus allowed the participants to
thoroughly assess a certain system of working –
addressing challenges which hinder an efficient
use of energy. Within four weeks of collaboration,
many suggestions for improvement have been
developed, which in future can significantly reduce

2 For further information: pioneers.climate-kic.org
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energy consumption in the company. New ideas
from the energy advisor as well as intensive col-
laboration helped to identify low-hanging fruits
for energy efficiency – but it also tackled more struc-
tural problems and technically challenging issues,
such as the cooling of the compressors. To ensure
that the ideas are also being implemented, the
energy advisor also had to develop a clear vision
and translate this into a detailed action plan with
prioritized actions. 

The Exchangeprogram is also an example which
puts the action and challenge based learning into
focus: Participants are involved for 18 months in
their respective enterprise working on a real chal-
lenge. The project “Sustainability in the Chemical
Industry”, for example, supported companies in the
calculation of their Carbon Footprint as well as in
the implementation of a climate strategy. Eleven
companies, most of them SMEs, participated in the
program. All companies calculated their footprint
and were challenged to transform the results into
entrepreneurial decision processes and to develop
a climate strategy.  Participants received profes-
sional mentoring through workshops and coach-
ing to support them on their journey. Through this
project, participants could apply and further enhance
their competencies in promoting and implement-
ing a certain innovation: They identified company-
specific barriers that needed to be overcome to cre-
ate climate friendly products and processes. Cre-
ating company internal alliances, gaining support
for one’s own ideas and initiating change process-
es have been relevant competencies that have been
trained in the program. 

Professional Education Training Courses on the
other hand are very condensed courses, lasting for
1 to 8 days. These courses support ideation and pro-
motion of innovations tackling the challenges of
climate change. The training courses combine the-
matic focus areas with action based learning mod-
ules and participants work in transdisciplinary
groups on case studies. Learning from peers is there-
by of increasing importance. In the courses, realis-
tic examples are applied allowing participants to
use their competencies to solve the exercises, which
will also help participants in their everyday con-
texts on the job. 

The formats have been developed based on five
years of experience in which the aforementioned
formats have been co-created and tested with part-
ners. More than 1000 participants from more than
ten European countries joined the different for-
mats. All courses have undergone a thorough eval-
uation using standardized questionnaires and open

feedback sessions. The evaluation was created from
the perspective of trainers/lecturers, program man-
agers (responsible for the planning and organiza-
tion of the courses) and participants. Participants
particularly appreciated the action based and peer
to peer learning approach as well as the experience
of working in an interdisciplinary manner in teams.
These principles led to an active involvement in the
learning process and participants took pride in the
results achieved. Trainers positively mentioned the
creativity that became apparent after groups were
formed and operating properly. Program managers
see the challenge driven design as very rewarding,
as the program reflects a “real life challenge”. For
them, a major challenge lies in adequately contex-
tualizing the program. To make sure that partici-
pants fully engage in the program, the challenge
needs to be linked to participants’ background and
professional experiences, but it has to be framed
in a way that forces participants leave their estab-
lished way of thinking.

The outlined examples of European profession-
al education activities highlight current approach-
es to developing participants’ innovation and coop-
eration skills. In view of the need for the chemical
industry to promote cross-industry innovation, the
outlined pedagogic concept is considered to be a
complementary activity to the established formal
education system focusing on knowledge in a sin-
gle discipline. This challenges experts in one field
and discipline to work in new ways and to work in
a more transdisciplinary fashion.

4. Outlook and fields for further research

Broadening the competency development of
the chemical industry seems necessary if innova-
tions are increasingly tackled on a system level
rather than a product and process level. The abili-
ty to identify and analyze systems is a prerequisite
for identifying promising fields concerning inno-
vation. However, to successfully transform the inven-
tions into innovations, not only knowledge, but also
skills and a proactive attitude are needed. Learn-
ing approaches that explicitly aim at knowledge
development in addition to skills and attitude devel-
opment are still comparatively new. 

Based on the examples outlined we see the fol-
lowing topics as important for further research:

Effectiveness and efficiency of professional
education activities:

Measuring the effectiveness of a professional edu-
cational activity is an important challenge in itself.
Asking participants about their satisfaction level
after the course and after a four week time span,
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is one of the pragmatic approaches to evaluating
effectiveness. Nevertheless, competencies are not
rapidly acquired, making it difficult to quantify and
visualize the impact of the educational formats.
Sometimes the outcome of the programs becomes
apparent for the individual only in the long-term
by having a better awareness of the embedded-
ness of individual innovation activities in a broad-
er system and within a company’s and industry’s
history. With regard to the efficiency of the profes-
sional education programs, the right balance
between in-class and online training for adequate
competency development is an ongoing issue. For
higher education institutions, it will be a continu-
ous learning process to identify the most suitable
concepts and formats by which to enhance com-
petencies.

Certification of competencies:
Europe’s business world still attributes consid-

erable importance to formal education and univer-
sity degrees in its hiring and career development
approaches. This may be an effective manner at
times when there is little or no change. Nowadays,
however, employees work longer than ever before
(around 40 years if they start their professional
career at the age of 23) and they do so in a dynam-
ic environment, e.g. due to the digitalization. In this
context, it is important to maintain a system for
identifying and measuring competencies that are
relevant to the current and future success of com-
panies (Cedefop, 2015)

Climate-KIC, in cooperation with Provadis School
of International Management and Technology AG,
is tackling the challenge of defining and measur-
ing competencies and thus aims at recognizing tal-
ent, which has so far not been captured by formal
degrees (Certified Professional Program). The pro-
gram assesses, in the field of transition manage-
ment, innovation management and entrepreneur-
ship, existing competencies of candidates based
on their experience.

In our view, making the relevant competencies
transparent is the first step in developing and man-
aging competencies more effectively. To make this
approach more powerful we encourage and fur-
ther promote the discourse on developing a com-
petency framework for innovation. A continuous
discussion regarding how to integrate this stan-
dard on the job market is also necessary. 

Linking professional education activities to a
transparent competency framework will increase
the value of professional education activities.
Employees will better understand which compe-
tency they need to develop and how to do so.
Employers will be able to evaluate the added value

of an individual professional education measure if
this measure is related the standard competency
framework. Thus, finding consensus regarding rel-
evant competencies to promote innovation will
further reveal the value of professional education
and facilitate in helping to professionalize lifelong
learning in Europe. 
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1 Introduction

The chemical industry is one of the most impor-
tant sectors and it has a long tradition in Germany.
But since the 1990s the structure of the chemical
industry has changed considerably. About 20 years
ago, the market was dominated by a few big diver-
sified companies. Today, most of the companies
are more specialized and smaller in terms of sales
and employees. In 2006 about 93 % of chemical
companies were small and medium-sized enter-
prises and this trend continues. Often those small-
er chemical companies arose as units branching
off from diversified companies in order to concen-
trate on core processes. A consequence of the con-
centration on core processes is the increasing out-
sourcing of infrastructure services and other site
services to subsidiaries or external service providers.
The multiplicity of interests at the chemical site
and its many interfaces must be considered (Wilde-
mann, 2016, Wildemann, 2009), and is presented
in more detail in chapter 2.1.
Today, the chemical industry in Europe and espe-
cially in Germany faces many different challenges.
The relocation of supply chains to regions with
cheaper costs for raw materials, the increasing
investments in regions with higher economic
growth and the mounting regulations for the chem-
ical industry in the EU are just some examples of
challenges faced by the chemical industry (Vor-
mann, 2016). Nevertheless, the chemical industry

in Germany has one decisive competitive advan-
tage in comparison to other regions: chemical sites.
Using common supply and disposal structures, as
well as purchasing resources and intermediates in
the composite structure of chemical sites, gener-
ates synergies for the chemical companies locat-
ed at the site. This offers a significant competitive
advantage to chemical companies. Small, medium-
sized and big chemical companies can focus on
their core competencies, while the site and infra-
structure services are offered by specialized serv-
ice providers (Wildemann, 2016; Wildemann, 2013).
Due to the changes of the structure of the chemi-
cal industry, chemical sites also changed profound-
ly over the past 15 years. They evolved from inter-
nal organization of the site to professionalized serv-
ice providers. Today, they are a branch of industry
in their own right and specialized operators and
managers of chemical sites have become critical
to the success of the industry as a whole. Chemi-
cal sites nowadays have separate conferences and
working groups at VCI specifically for their own
branch of industry.
Besides the challenges faced by the chemical indus-
try, the chemical sites industry has its own chal-
lenges and threats, such as being an innovative and
customer-oriented service company with core com-
petencies in management of change and complex-
ity. Different business models and the transfer of
business models to other chemical sites are just
some of the challenges chemical sites are current-
ly facing (Suntrop, 2016).

Practitioner’s Section
The future of German chemical sites: Potential
pathways and organizational readiness
Introduction of a study design

Clara Hiemer* and Carsten Suntrop*

Chemical sites are an integral part of the chemical industry in Germany. Therefore,
it is obvious that the development from diversified to more specialized chemical
companies will also lead to rising challenges for the chemical siting sector. Further-
more, chemical sites need to react to changes in the environment of chemical com-
panies, such as the relocation of supply chains or intensifying EU regulations. As
changes in the chemical industry require the adaptation of chemical sites, this arti-
cle presents a study design to assess the status quo and the future challenges che-
mical sites will need to confront.

* CMC² GmbH, 50996 Köln, Germany, info@cmc-quadrat.de
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Following this introduction, section 2 provides a
definition of chemical sites, taking different per-
spectives into account. The difference between tra-
ditional industrial parks and chemical sites is pre-
sented, as well as site services and the future trends
of the industry of chemical sites. Section 3 gives an
overview of the study as well as the research focus:
chemical sites. Also, the research design is present-
ed in detail. For the assessment of the future devel-
opment of chemical sites in section 4, five hypothe-
ses are developed, which are based on key driving
forces affecting chemical sites. In addition, twelve
internal performance dimensions are presented,
addressing different facets of chemical sites. Fur-
thermore, the cost structure of chemical sites is dif-
ferentiated. The three aspects, hypothesis, internal
performance and site service costs, are the basis
for the questionnaire design. A future outlook from
the study results and the benefits arising for dif-
ferent stakeholder groups is given in section 5.

2 Chemical sites at a glance

2.1 Different perspectives on chemical sites

Since chemical sites bring together different
stakeholder groups it is essential to describe the

perspectives in more detail. In general, five perspec-
tives need to be considered: Market of chemical
sites, operators, customers, site managers and own-
ers.

Figure 1 shows the different perspectives and
their respective interests, requirements as well as
their strategic challenges.

The market perspective on chemical sites as a
whole focuses especially on structural develop-
ment and the attraction of investors. 

The customers, meaning the chemical compa-
nies at the site, buy the site services. They want to
safeguard their management, marketing, research
and production tasks as well as their inbound and
outbound supply chains. They therefore deal with
important matters of efficiency, capacity, availabil-
ity and innovation.

The operator of the chemical site offers diverse
site services (see figure 2 for examples). This is why
establishing a service culture, having a clear serv-
ice portfolio as well as low costs to guarantee an
attractive price level are essential issues for the
operator. In addition, the operator is interested in
stability and the growth of his service business.

The manager of the chemical site bears the
responsibility for the attractiveness and competi-
tiveness of the chemical site. He has various tasks:

Figure 1 Different perspectives of chemical sites, adapted from: Suntrop (2016), p. 14
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infrastructure management, settlement, market-
ing, contract and pricing models, partner manage-
ment, competitor management, area management
and value chain management.

The owner of the chemical park is responsible
for the site strategy, site portfolio, ownership inter-
ests and increase in value – so he is interested in
high capacity utilization and in the international
competitiveness of the site (Suntrop, 2016).

Due to interlinkages between these different
perspectives, many ideal types and visionary orga-
nizational structures as well as business models
may arise. Chemical sites are applying a diverse set
of business models to satisfy respective stakehold-
er groups. Considering the need for the integration
of these different perspectives, chemical sites must
develop systematic tools and measures to fulfil the
multiple requirements of their stakeholders (Sun-
trop, 2016).

2.2 Definition of chemical sites

In order to consolidate the perspectives intro-
duced above, a comprehensive definition of chem-
ical sites is presented. Therefore, a chemical site is
primarily defined according to the following crite-
ria:

A chemical site is a geographical cluster of legal-▀

ly independent chemical suppliers and
chemical/industrial consumers (chemical industry
in the following value-added stages: petro, basic,
specialty and agro chemicals).

At chemical sites, hazardous and non-hazardous▀

substances are produced, researched and market-
ed from predominantly limited-access locations.

Multiple services such as the supply of media,▀

disposal of waste and wastewater, maintenance,
logistics, basic infrastructure, facility management,
health-, safety-, environmental- and quality-man-
agement, safety, analytics, education, social serv-
ices and administration ensure the effective and
efficient processing of supply chains located at the
chemical site.

The manager of the chemical site controls the▀

high and sustainable market attractiveness of the
site.

Due to the effective and efficient processing of▀

supply chains the owner of the chemical site can
secure the capital employed for infrastructure and
areas of the chemical site in the long run.

All this happens according to each individual▀

history of development at each chemical site (owner,
products, contaminated waste, location, network)
(Suntrop, 2016).

2.3 The difference between traditional industrial
parks and chemical sites

The main difference between traditional indus-
trial parks and chemical sites is that chemical sites
are connected at all levels. The companies that are
located on the chemical site make it a functional
and logistic entity. There are synergies and network
effects that are a unique feature of chemical sites
(Grigat, 2016).

The formation of chemical sites has been a real
success model for Germany as a business location.
Nevertheless, professionalization of services, strict
segregation of the core business and the strategic
orientation of the different chemical sites indicate
potential for improvement in the future. Small
chemical sites in particular have only just started
to work with external companies and open up to
the competitive environment. They lag behind in
developing themselves into professional and com-
petitive sites (Wildemann, 2016).

2.4 Site services – a market alongside chemical
sites

A service industry has arisen around chemical
and industrial sites. This industry is a multimillion
dollar market in a major state of flux. Figure 2 shows
the main areas of service offered to companies.

Site services are diverse. Everything that does
not directly contribute to the production of inter-
mediate or end products can be classed as (indus-
trial site) services. Because of the wide range of site
services, services are clustered into nine categories
(please also see figure 2):
1. letting and leasing of area, properties and

infrastructure,
2. services concerning site / facility

management,
3. safety services and QSHE (quality, safety, 

health, environment),
4. IT and TC (telecommunication) services,
5. laboratory services,
6. employee-related services,
7. logistical services,
8. supply and disposal services and
9. technical services. 

Only the letting and leasing of area, properties
and infrastructure, most supply and disposal serv-
ices, and some safety services are so-called site-
dependent services. Fundamentally, all other serv-
ices can be offered site-independently.

Since service providers at chemical sites are
competing with other companies in this growing
market it is vitally important to apply the right busi-
ness models.
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From diversified full-line suppliers to highly spe-
cialized industrial service providers and from
providers that are not mobile to ones that are –
everything can be found. 

Some service providers are still bound to their
customers due to their ownership structure.

One current trend is the backward integration
of the service organizations into the companies,
e.g. Dow, Evonik and Lanxess (Fröhling and Schnell,
2016).

Different levers can be used to optimize site
services: Strategic reviews regarding the in- or out-
sourcing of services, active management of demand
and an optimized management of the overall
process, which develops from an isolated view to
a broad perspective. Optimization of site services
can lead to cost reduction and an improvement of
the competitive situation (Hofmann and Michel,
2016).

What should be pursued in addition to this is a
fully automated, digital chemical site that has high-
ly integrated energy and material cycles and good
transport connections.

2.5 The chemical industry is changing

Specialization, staggered supply chains, multi-
regional global competition, turnaround in ener-

gy policy – these are just a few examples that drive
changes in the chemical industry. Due to a lack of
natural resources in Germany and Europe only a
specialization of technical and highly valuable prod-
ucts make the decisive difference. The high-per-
formance infrastructure of chemical sites offers a
good prerequisite for enabling innovative chemi-
cal products and processes to be successful in the
world market. However, the industry has to help
shape these changes that begin at the grassroots
(Mathies, 2016).

Therefore, the following section presents a study
design which aims to outline a picture of the future
of the market of chemical sites; which requirements
chemical sites have to meet in the future and how
their actual performance can be measured today.

3 Study design

3.1 Overview of the study

Our study focuses on the industry of chemical
sites located in Germany. As such, the market of
chemical sites is surveyed with the intention of cre-
ating transparency and supporting the future devel-
opment of the industry and the market players in
responding to upcoming challenges. As a starting
point for the study, chemical sites are described in

Figure 2 Categories of services in chemical parks, adapted from: Fröhling and Schnell (2016), p. 94
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more detail. Secondly, the future of chemical sites
is described, and thirdly, the performance of chem-
ical sites is analyzed by applying 12 identified per-
formance indicators. Analysis of the study results
will provide the additional benefits of enabling
identification of points where there is need for
action, possible action strategies, and market poten-
tial.

The study aims to answer the following research
questions:
1 What is the future development of the 

industry of chemical sites?
2 What requirements will chemical sites 

have to meet in the future?
3 What is the degree of fulfillment of those 

requirements today?
4 What is the overall performance of

chemical sites?
5 What are the challenges faced by the

market of chemical sites?

3.2 The research focus: chemical sites

As already mentioned, this study focuses upon
chemical sites. In the following, the research object
is further characterized to set a clear scope for our
study: 

Region: Germany▀

Industry: Sites that focus on the chemical and▀

processing industry.
Site structure: Multi-user sites are the object of▀

the study, where several legally independent com-
panies are located on each site. So, different man-
ufacturing companies use the infrastructure joint-
ly. It might be possible to transfer the operation of
the site to one institutional unit.

Operator of the chemical site: The provider for▀

at least one operator service (e.g. supply) is orga-
nizationally defined.

Manager of the chemical site: Management▀

responsibility for site development and business
is identified according to all stakeholders.

3.3 Presentation of the research design

The first step of the study is the collection and
consolidation of information about the participat-
ing chemical sites. In general, the information is
differentiated according to three dimensions com-
prising a set of criteria.

The first dimension “Site” mainly focuses on
information about the site itself by collecting pre-
dominant facts like the area in which the site is
operating, the number of customers and employ-
ees or the generated revenue.

The second dimension “Site operations” is more
focused on the services provided at the site. There-
fore, in particular qualitative information about,
for example, the supply, waste and facility man-
agement, technical services, as well as the chemi-
cal services, are analyzed.

The third dimension “Site management” explains
the competitive and sustainable development of
the chemical site in more detail by collecting, for
example, information about the settling of new
customers.

A detailed overview of the research criteria is
also shown in table 1.

The second step of the study aims to conduct
quantitative and qualitative data collection from
different site stakeholders. The starting point is the
identification of driving forces and requirements
affecting chemical sites and their future develop-
ment. This information forms the basis to develop
appropriate hypotheses on relevant topics, which
are the focus of the data collection. Furthermore,
twelve performance indicators are used to assess
the internal performance of the organization (see
the following section 4).

Basically, the study is conducted in a two-step
approach (see figure 3). First, managing directors
of chemical companies at the site, managing direc-
tors of chemical site service providers, heads of site
development and site management, project devel-
opers of chemical sites, heads of business develop-
ment at the site, shareholders of the site and exter-
nal experts will be asked to participate in an online
survey. The results will show the perspective of the
participants on the future development as well as
potential requirements. Furthermore, the devel-
oped hypotheses can be verified or falsified. In the
online survey, the participants will also assess the
internal performance of the sites by answering
questions on the twelve performance indicators
(see figure 4). 

Second, in-depth interviews will be conducted
with some of the participants to receive more qual-
itative statements and deep-dive insights about
the upcoming challenges of the future. In this way,
the results from the first step can be verified and
they can also be researched in more detail.

4. Hypotheses development

4.1 Driving forces for future development

The general definition of the chemical site as
well as the different stakeholder groups were pre-
sented in section 2. The identification of driving
forces is partly based on this definition and also on
current global trends in the chemical industry. In
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total, six driving forces are presented and the influ-
ence on chemical sites is explained in more detail.

Internationalization
Global chemical production has an average growth
of 3.4 % in the forecasting horizon from 2015/16 till
2030. But 60 % of the total growth applies to China,
while the average growth of German chemical pro-
duction is only 1.5 % (VCI, 2016). The international-
ization of chemical companies is therefore still of
great importance. Chemical companies can bene-
fit from higher growth rates abroad. 

Nowadays, most German chemical companies
are already operating on a global level and the trend
to exploit markets in emerging countries is still
ongoing. Therefore, internationalization is one fac-
tor that could potentially affect the future devel-
opment of chemical sites.

Competitive environment
The literature on the chemical industry assumes
that between 2015 and 2035 the growth of the Euro-
pean industry will lag far behind in comparison to
the growth of the global chemical industry (Schulz
et al., 2012; Keller et al., 2015). On the one hand this
emphasizes that the competition will increase and
on the other hand it gives a first indication of the
necessity for chemical sites to adapt to those
changes. 

The cost structure is still one decisive factor
influencing a consumers’ decision. Therefore, chem-

ical companies need to realign their efficiency man-
agement by using so far unused capacities.

Customer demands
Considering the current trends in the chemical
industry, service providers at chemical sites are fac-
ing various challenges. The digitalization of chem-
ical sites, for example, challenges the service
providers to implement new services to meet the
changing demands. The cost needs to be controlled
at the same time as the product portfolio is extend-
ed.

Ownership
The owner of a chemical site is not necessarily the
service provider. There are different options to organ-
ize the ownership. First, the biggest user is the sole
owner of the site (e.g. Chempark, Industriepark Wal-
srode, Heraeus, Evonik Marl/Wolfgang). Second,
there are several producers operating at the site,
and they have shared ownership (e.g. Höchst, Gen-
dorf, Knapsack, Wiesbaden, Chemipark Leuna). Third,
the chemical site is assigned to an external investor
(e.g. ThyssenKrupp-Xervon at Köln-Merkenich,
Münchsmünster) (Pruys, 2011). The leadership as
well as the structure of the sites vary slightly accord-
ing to the ownership of the chemical site.

Innovation capability
One aspect important for the attraction of cus-
tomers to chemical sites is the interdisciplinary and

Area
Location
Permission

1 Site Number and quality of customers
Employees
Revenue
Responsibility [Owner]

2 Site operation
Provider of infrastructure service (supply, waste and facility management,
technical services, safety, logistics, chemical services)
Responsibility [Operator of the chemical park]
Development of site (infrastructure, group)
Settling of new customers

3 Site management Provider of basic services (safety)
Provider of basic chemical products
Responsibility [Manager of the chemical park]

Table 1 Three dimensions to describe chemical sites
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innovative environment. Chemical sites provide
companies with different specializations the oppor-
tunity to establish various forms of cooperation
(VCI., 2013; Leker and Golembiewski, 2015). As such,
corporations can increase their innovation perform-
ance by conducting research across industries and
disciplines.

4.2 Hypotheses

The previous two sections presented and set
the foundation on which the following five hypothe-
ses are built:

Hypothesis 1:
As production sites of chemical companies have
partly relocated to Asian countries and overall inter-
nationalization continues, the management of

chemical sites must consider the opportunity of
offering services abroad. Thus, the service providers
of chemical sites will need to expand their busi-
nesses globally to stay competitive in the chang-
ing environment, to exploit emerging markets and
to benefit from international growth. As such, the
set-up of the strategy and the structure of chemi-
cal sites are decisive for their future development.

Hypothesis 2:
The cost and efficiency pressures on service providers
at chemical sites will steadily increase. Therefore,
there is a need to create more cost transparency
throughout the industry of chemical sites and work
on progressive cost reduction. This means that
chemical sites need to analyze their cost structure
and adjust it to stay competitive.

Figure 3 Data collection to receive information about the market development and the internal organizational performance
of the chemical sites
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Target Target

Target Target
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Hypothesis 3:
The competition between chemical sites for attract-
ing new industrial settlements will increase. Hence,
chemical sites have to align their business models
so that they have a consistent focus.

Hypothesis 4:
The ownership of the chemical site will have an
effect on the strategy pursued and therefore on
future development. Being simultaneously both
producer (user/ customer) and owner of a chemi-
cal site is an interrelated doubling of roles. This
impedes the entrepreneurial responsibility and the
business alignment of chemical sites.

A clear positioning as an internal service cen-
ter would often be more consistent if the core busi-
ness of the owner remains producing chemistry.
On the other hand, the operation of the site could
be the core competence of the owner, with the
development of the site and the increase of its value
being the main aims. The positioning of the owner
therefore needs to be clearly aligned.

Hypothesis 5:
The innovation culture of chemical sites will have
a decisive impact on the attraction of stakeholder
groups (e.g. customers and investors). Thus, chem-
ical sites need to set a clear strategic focus, for
example by also attracting downstream industries.
They have to ease research efforts across different
industries and disciplines.

4.3 Internal performance

Measuring the internal performance and cre-
ating transparency of site service costs will make
it possible to assess how competitive and future-
oriented chemical sites already are.

4.3.1 Performance dimensions

To measure the internal performance of an
organization, the tool presented in figure 4 is used.
This tool represents a systemic and constructivist
view of organizations, meaning that organizations
are seen from different perspectives. It is shaped
by change management and strategy manage-
ment concepts as well as by practical experiences.
This tool can also be used for discussions about
cooperation and acquisitions or as a guide for com-
pany expansion and restructuration. It consists of
twelve indicators.

The twelve performance indicators are shown
in figure 4. Furthermore, the indicators are assigned
to four subordinate topics: Enabling future, Creat-
ing value, Learning and renewing, Interacting social-
ly. The presented dimensions ensure the perform-

ance of an organization in the long-term and are
therefore important for the future development
of chemical sites. The performance indicators are
measured in percentages. A performance indica-
tor that is valued at 100 % works perfectly, while a
performance indicator that is valued at 0 % is very
poor. All indicators are measured in the same unit
so that the total performance can be calculated. 

The performance indicators show the fields in
which the chemical site is already well-positioned
and the fields in which actions are required in order
to meet previously identified future challenges.

The first dimension Enabling future comprises
the performance indicators: Strategy, Leadership
and Structure. By assessing the status quo of those
three indicators the participants draw a picture of
the current capability of the organization to be
future-proof.

The second dimension Creating value mainly
focuses on: Finance, Processes and Customers. When
assessed by the participants, those indicators reveal
how well the organization creates value and meet
the needs of its customers.

The third dimension Learning and renewing
assesses the performance in the fields: Innovation,
Creation and Learning. These indicators evaluate
the capabilities of the organization to adapt to its
environment, to develop and to renew itself.

The fourth dimension Interacting socially deals
with the different levels of social relationships as
well as working conditions within the organiza-
tion: Team, Employees and Culture. These indica-
tors focus on communication and individual devel-
opment (Muhler and Suntrop, 2016).

4.3.2 Transparency of site service costs

Another and additional claim of the study is a
comparison of site service costs at different chem-
ical sites. This is to increase the transparency of the
cost structure at each chemical site and to give
sites the opportunity to see how competitive they
are when they compare their cost structure with
other sites. To keep current customers and to attract
new ones it is crucial to know whether the service
costs are more or less expensive than at other sites.

Figure 5 shows the cost share of site services
from the point of view of the customer.

In figure 5 site services are divided into supply
services, e.g. energy and steam supply; disposal
services; safety/ site services, e.g. works fire brigade;
technical services; logistical services; and other serv-
ices. As part of the data collection, the absolute
costs of all these services at different chemical sites
in Germany should be identified. In this way each
chemical site gains an insight into its cost struc-
ture.



Journal of Business Chemistry 2017, 14 (1) © Journal of Business Chemistry

The future of German chemical sites: Potential pathways and organizational
readiness

19

Because the size of chemical sites varies a lot
and therefore the service costs will vary, a relative
figure to enable comparison of service costs at dif-
ferent sites is also needed. Therefore, the different
service costs will be set for example in relation to
full time employees and to the size of the chemi-
cal site. If the relative costs of several chemical sites
are received, it will be possible to compare differ-
ent chemical sites in terms of their service costs.

That information can be used by the sites to eval-
uate their own competitiveness.

5. Future outlook towards the study results

The intended outcome of the study is on the
one hand to assess the status quo and on the other
hand to assess the future development of chemi-
cal sites. The results of the survey will create deep-

Figure 4 Overview of the performance dimensions, adapted from: Suntrop (2016), p. 30
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er insights and greater transparency of the market
of chemical sites. Therefore, the participants of the
study will receive the results and may use them for
benchmarking purposes in the sector. The benefits
arising from this will be to provide a showcase of
the state of the sector, evidence of the need for
action, the development of action strategies as well
as the assessment of the market potential.

For sure, the quality of the study as well as the
resulting statements will depend on the quantity
of participating sites and the quantity of individu-
als employed at the chemical sites respectively. This
is a crucial factor in attaining a more or less com-
plete picture of the chemical sites market. Also, the
assumptions concerning future development will
be analyzed by aggregating them to receive a com-
prehensive overview which will challenge chemi-
cal sites to confront the requirements of the future.
In addition, the study will identify the gap between
the present performance and future requirements.

One limitation of the study will be the transfer
of the individual results. As the questionnaire assess-
es the internal performance of each individual
chemical site, the results can hardly be transferred
to other chemical sites or markets in other coun-
tries without considering specific environmental
conditions. The statements from the individual sites
will need to be consolidated in order to represent

the average performance of the market within
which the sites can be compared.

Considering the different stakeholder groups
of chemical sites as stated at the beginning of the
article (please see section 2), the benefits can be
expanded upon as follows:

The operator of the chemical site obtains trans-
parency of the competitive environment of sites,
a comparison of business models and strategic
directions, a categorization of the development
process and content for his business strategy.

The manager of the chemical site obtains a com-
parison of business models in terms of site man-
agement, as well as concepts for cooperation and
differentiation models. The owner of the chemical
site may benefit from the insight into transparent
market development and may thus develop use-
ful strategies regarding investments and courses
of action.

For consultancies, the study offers market infor-
mation for strategic and organizational projects of
site operators and managers in the chemical indus-
try.

The study may also provide a basis for innova-
tive models in the industry of infrastructure
providers within universities.

The study should be repeated in a continuous
manner in order to assess performance improve-

Figure 5 Cost share of site services, adapted from: Suntrop (2016), p. 22
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ments as well as the adaptation of chemical sites
to future challenges. Furthermore, it is important
for chemical sites to assess whether future prog-
noses have changed after a certain period of time,
so that they can audit their strategic orientation
and applied business models accordingly.
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The question of how to organize and manage
chemical sites is as old as the Chemical industry
itself. It gained new importance approximately 25
years ago when the British Imperial Chemical Indus-
tries (ICI) finalized its corporate transformation
process in the early 1990s. Part of this reorganiza-
tion included a new organizational structure and
a new business model for chemical production sites.
The German Hoechst AG followed swiftly in the
mid 1990s with a new corporate structure that was
subsequently copied by quite a few of its German
and international competitors. In both of these
cases, new answers had been found concerning
how to organize and develop the chemical sites of
multinational players: Legally separated site serv-
ice companies were created under the roof of a cor-
porate holding company, providing infrastructure
services to a number of independent operational
tenants at various sites. Some of these operational
tenants belonged to the same corporate structure,
some of them were third parties. The underlying
rationale behind this new structure was to bring a
“market orientation” into the management of pro-
duction sites, to make information on site- and
management performance more transparent, to
significantly increase flexibility so as to adjust busi-
ness portfolios and to reduce operational costs. In
the case of Hoechst AG, the hollowed-out site serv-
ice companies also became the owners not only of
the infrastructure assets (e.g. the waste manage-
ment facilities, the energy production facilities),
but also of the land upon which their respective
sites were based. Even though these restructurings
received a lot of public attention, in general the
vast majority of chemical companies have retained

the established structure of integrated chemical
site infrastructure and services to this day.
These developments already hint at the fact

that there is no one single model for organizing
and steering chemical sites successfully. Analyzing
the benefits of alternative organizational and busi-
ness models for chemical sites, coming up with
root-cause relations and formulating hypotheses
about the developments of chemical sites over time
are therefore important tasks for a practice-orient-
ed management theory in the context of the chem-
ical industry. Managers of the approximately 60
industrial parks in Germany (see German trade and
invest description), as well the site operators of the
hundreds of different production plants in Ger-
many, are continuously looking for the best solu-
tion for fulfilling safety, security, quality, costs, envi-
ronmental and flexibility requirements by optimiz-
ing their chemical sites and site management. They
stand to benefit from scientific insights on success-
ful site management approaches and are also poten-
tial research partners. 
Pathways within the chemical industry in gen-

eral are an interesting scientific topic from a his-
torical, technical and economical point of view.
Chandler (2005) has done valuable work in analyz-
ing the business models of chemical companies
over time (Chandler, A. D. (2005): Shaping the Indus-
trial Century. The remarkable story of the evolution
of the modern chemical and pharmaceutical indus-
tries. Harvard University Press. Cambridge). A com-
parable work analyzing management approaches
of chemical sites is still missing. In their article, “The
future of German Chemical Sites: Potential path-
ways and organizational readiness”, Clara Hiemer
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and Carsten Suntrop present a study design with
which to assess the status quo and the future chal-
lenges chemical sites might need to confront. They
define a chemical site as “a geographical cluster of
legally independent chemical suppliers/industrial
consumers”. The article provides a brief introduc-
tion to the topic by describing potential pathways
of the global chemical industry, highlighting poten-
tial development paths for the management of
chemical sites and outlining some of the internal
prerequisites chemical site managers need to ful-
fil in order to prepare for future challenges. 
The authors select a “multi-faceted” definition

of chemical sites and consider the perspectives of
different stakeholder groups. This approach sheds
light on the role of stakeholders and the influences
they have.  
In their research design they distinguish between

a market view (What are the external driving forces
shaping the chemical industry and having an impact
on successful chemical site management?) and an
internal view of chemical sites (To what degree is
a chemical site ready to take on the identified chal-
lenges?).The authors propose a multi-method
approach to analyzing the strategic developments
in the site management of the chemical industry:
First, they intend to collect and consolidate infor-
mation about participating chemical sites. Second,
they intend to conduct quantitative and qualita-
tive data collection from different stakeholders.
Through an online-survey they intend to ask par-
ticipants about their opinion on different poten-
tial developments for the chemical industry and
their implications for chemical sites. Face to face
interviews are planned with selected participants. 
From a management perspective it is highly

interesting to gain an in-depth understanding of
the rationale behind the different business mod-
els implemented at chemical sites. A transparent
overview of chemical sites in Germany could be a
first step in an effort to obtain an overview of com-
peting business models and their growth poten-
tial over time. Hiemer and Suntrop propose a large-
scale online survey and selected interviews to ana-
lyze strategic developments in site management
of the chemical industry. Whilst these data sources
may provide interesting insights, I would propose
adjusting and complementing the approach by
having dedicated in-depth case studies and histor-
ical studies. These additional methods would help
to identify development patterns over time and
allow an explicit outline of the underlying root-
cause assumptions that lead to management deci-
sions. The insights derived from this approach could
serve as a reliable basis for practitioners in formu-
lating their own assumptions about the future
development of the chemical industry, the require-

ments successful chemical sites need to fulfil in
the future as well as guidelines for each action. The
results would have to respect and take into con-
sideration the highly distinct perspectives held by
investors, site operators and -owners or managers.
With regard to the “internal readiness” of chem-

ical sites to pursue successful site management
strategies, Hiemer and Suntrop propose an in-depth
analysis of the cost structure of chemical sites. They
intend to gather this information through the afore-
mentioned online survey, but also by conducting
additional personal interviews. Instead I would pro-
pose the gathering of information by way of an
independent and professional service provider
in cooperation with the “Fachvereinigung
Chemieparks” of the German Chemical Manufac-
turers Association (VCI). The Fachvereinigung is cur-
rently discussing a state-of-the-art benchmarking
study to identify and share the relevant informa-
tion within a group of panel-participants on an
anonymized basis in a longitudinal study. In my
experience, reliable cost information is not easily
gathered in large-scale online surveys. In contrast,
in a community with a common interest – such as
the Fachvereinigung– the probability of gathering
high quality information would in all likelihood be
higher as the participant companies would have a
higher level of commitment to the study (which
they commissioned themselves) in comparison
with an online survey. In general, the results from
benchmarking chemical sites in Germany could
support site operators or managers in their day-to-
day business by strengthening their competitive
position and increasing their attractiveness for
chemical companies.
A scientific analysis of the structural changes

of chemical sites over the past decades alongside
the general development of the chemical industry
might also consider the following questions:

Which criteria drive regional investment deci-▀

sions in the chemical industry – and how are these
criteria changing over time? What makes them
change?
What are the implications of changing regional▀

investment decisions with regards to the required
infrastructure in terms of size, location, service port-
folio, ownership structure, etc. for existing sites and
new sites?
Which criteria determine make-or-buy decisions▀

in the chemical industry – in particular with regard
to infrastructure and infrastructure related servic-
es?
Which considerations are needed to properly▀

evaluate competing management models for chem-
ical site managers/operators (organizational rules
vs. market mechanism)?



Who is the “rightful” owner of the infrastructure▀

of a chemical site – and why?
Is there a useful lifespan of chemical sites – and▀

how is it determined?

The questions above represent an additional
set of topics which also need to be considered when
addressing possible future pathways of chemical
sites. Answers to these questions might help man-
agers of chemical sites (operators, investors) to
identify future areas of interest or suitable path-
ways for chemical sites. In order to address these
questions appropriately, a broad coalition of actors
is needed: Companies need to share their own reflec-
tions on successful chemical site management.
Researchers need to apply a broad range of quan-
titative and qualitative research methods – rang-
ing from historical case studies, to expert inter-
views and large-scale surveys. And industry asso-
ciations need to create a supportive environment
for open discussion of research approaches and
findings. From my point of view, finding answers
to these questions is well worth the effort.
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