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Abstract

In this contribution recycling networks are used as a
Starting point for the concept of sustainability networks.
Those are complex: systems, defined as ‘systems of volun-
tary but organiged cooperation among different stake-
holders with the common vision of sustainable develop-
ment of society within a certain region’. In order to de-
velop and manage such complex: systems, creative action
will be required at varions phases. Therefore a creativity
management model is introduced which tries to provide for
the necessary broadened perspective of problem solving

within sustainability networfks.

Introduction

In order to explain the new idea of sustainability
networks the concept of recycling networks will
be introduced and explained by focusing on
certain aspects of the famous recycling network
Styria. On this basis the characteristics of sus-
tainability networks and the motives for mem-
bership will be discussed. In a further step we
point out that the concept of sustainability net-

works is a highly complex problem and conse-

quently is connected to the ability of the consid-
ered system to effectively manage creative ac-
tion. A dynamic model for creativity manage-
ment will be introduced as a basis for the devel-
opment of particular steps of creative problem
solving within such networks, such as the forma-
tion of adequate teams, the creation of new
product alternatives for by-products, but also the
development of alternatives of action in order to
attain objectives on a meta level such as the

protection of the environment.

Sustainability networks

In the last few decades many industrial organiza-
tions have implemented an environmental man-
agement system (EMS) to comply with interna-
tional standards, such as ISO 14000 and EMAS
regulations. In addition to these intra-
organizational activities the concept of ‘industrial
symbiosis’, emphasizing similarities between
natural and industrial ecosystems, has emerged.
The fact that an natural ecosystem tends to recy-
cle all materials biologically, using only energy
from the sun to ‘drive’ the system, is used as a
metaphor for industrial systems (Ayres & Ayres
1996, pp 278-279).

Recycling networks as starting-
point

The main idea of this attractive concept is to
design industrial systems in a way that the by-
products (“waste”) produced by one company is
used as a raw material by an other company. The
aim is to minimize the industries’ impact on the
environment by building up closed loops of
material and energy use within the industrial
system. The best documented example here is
Kalundborg in Denmark, but the industrial recy-
cling network in Styria, Austria has also become
a very famous case in the field of industrial sym-
biosis (Strebel 2002, pp 118-121). While in
Europe the main focus lies on the waste ex-

change relationships between existing companies
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within a certain area (Schwarz 1994, pp 115-130;
Wallner 1999, pp 55-56; Strebel 2000, p 295),
overseas the construction of so-called eco-
industrial parks is considered the most effective
way to implement the concept (Chertow 1998,
pp 8-10). Whatever the case, the protection of

the environment as the ultimate goal is achieved
through collaboration and inter-company patt-
nering. The totality of the firms involved and the
recycling-oriented  collaborative  relationships
between them is often represented in diagrams

with vectors for each waste-flow.
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Figure 1: Part of the recycling-network Styria (Posch et al. 1998, pp 220-221)

Characteristic for recycling networks is the par-
ticipation of several different industries, since
this makes a higher variety of processes available
for potential recycling activities. Except for
those industries where highly organized markets
for recycling residuals are already used, such as
in waste paper or scrap iron, recycling within a
single industry usually is not inter- but intra-

organizational.

The Concept of Sustainability
Networks

The aim of this chapter is to show how these
inter-organizational recycling activities between
various industries can be used as starting point
for ‘sustainability networks’. For this the cur-
rently rather narrow view of recycling coopera-
tion between industries needs to be broadened

to include the following:
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= Tirstly, environmental protection is more
than the recycling of material. In fact, recy-
cling is an end-of-pipe-activity and therefore
counts only as a second best solution. It
does not aim to avoid or reduce the negative
outcome of production processes at the ori-
gin, but only tries to reduce the negative im-
pact on the environment by reusing the ex-
isting by-products. In contrast, Clean Pro-
duction aims to modify the production pro-
cesses at a more fundamental level so that
no production waste will be produced at all.
Or Design for the Environment, a product-
oriented approach, suggests dematerializing
goods while still retaining their capacity to
function.

= Secondly, sustainability is more than envi-
ronmental protection. According to the fa-
mous Brundtland Report of the World
Commission on Environment and Devel-
opment, sustainable development is a “de-
velopment that meets the needs of the pre-
sent without compromising the ability of fu-
ture generations to meet their own needs”
(WCED 1987, p 8). Among the many at-
tempts for more precise definitions (Perman
1997, pp 51-78) the triple bottom line ap-
proach stands out: here sustainability implies
economic prospetity, environmental quality
and social justice — an element which busi-
ness has largely overlooked. (Ulrich 2001, p
1) “Those who think that sustainability is
only a matter of pollution control are miss-
ing the bigger picture.” (Elkington 1999, pp
70-71).

= Thirdly, sustainable development requires
the involvement of all actors — not only in-
dustry. A major step was undertaken with
the move from intra-organizational envi-
ronmental management to recycling net-
works. The next necessary step is the move
from recycling networks to the so-called sus-
tainability networks integrating all relevant
stakeholders in a sustainable regional devel-
opment.

This leads us to the definition of sustainability
networks as ‘systems of voluntary but organized

cooperation among different stakeholders with

the common target of sustainable development
of society within a certain region’. A very impot-
tant term in this definition is ‘stakeholders’. They
are defined here as ‘persons or groups of per-
sons who pursue interests in the context of the
regional development or who are affected posi-
tively or negatively by the activity under investi-
gation’. This definition differs considerably from
the original version of the Stanford Research
Institute, according to which stakeholders are
defined as ‘those groups without whose support
the organization would cease to exist’. It is much
closer to the extended definition of Freemann,
whereby ‘any group or individual who can affect
or is affected by the achievement of the organi-
zation’s objectives’ can be called a stake-
holder.(Freemann 1984, pp 31 and 46). How-
ever, it needs to be noted that the definition
used here does not refer to any single organiza-
tion, but rather to the development of the whole
region. Also the question arises whether the
term ‘persons or group of persons, whose inter-
ests are hurt’ also includes future generations,
whose possibilities to meet their own needs may
be compromised by the respective project. This
generates a link to the definition of sustainability
by the WCED, but obviously also leads to the
question, who at all would be able to represent
them in the sustainability network. In fact, it
does not seem to make a lot of sense to include
future generations in the definition of stake-
holders, since their interests are already implicitly
protected by the overall objective of the sustain-

ability network anyway.

Membership in sustainability networks is volun-
tary. Obviously compulsory membership would
be highly counterproductive. But why might
private persons or groups, companies or even
public or governmental organizations take part
in a sustainability network? In general there are
two possible motives for membership:

*  On the one hand, there can simply be eco-
nomic reasons whenever activities within the
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sustainability network also lead to profits. In
fact, inter-organizational recycling activities
between companies within a recycling net-
work are a good example of environmentally
and economically advantageous behavior.
Recycling networks such as those in Styria
would never have developed if there had not
been clear economic advantages for the
firms involved, e.g. lower prices for recycled
materials than for raw materials or
cheaper/safer disposal of by-products.

= On the other hand, it can not be denied that
economic, environmental and social win-
win-win-situations for all stakeholders do
not always exist. Hence, the objective of sus-
tainable development does need to be a
normative one. In terms of Kant’s categori-
cal imperative it becomes obvious that car-
ing for future well-being is an ethical obliga-
tion for the whole of society. That we need
to act responsibly towards our descendants
is clear, but the extent of this responsibility
is still matter of discussion.

Although, in practice, the exchange of by-
products for recycling purposes may still count
as the most important activity within these sus-
tainability networks, the field of potential coop-
eration is in fact much larger. For example,
common R&D-activities leading to environmen-
tally oriented innovation, continuous improve-
ment, and common knowledge management
could all be established. Moreover, infrastructure
might be shared, such as in the case of common

sewage plants or car-sharing-activities.

What does it take to initiate such cooperation
between stakeholders and to promote coopera-
tive activity over time? How to organize these
activities to scope with such complex situations?
How can these complex problems be solved?
Anyhow, management of a sustainability net-
work needs to be supported by an adequate

creativity management.

The Role of Creativity Man-
agement in Sustainability
Networks

Sustainability in general, and certainly the prob-
lem solving process within sustainability net-
works, are very complex. There is usually no
one-way option and also little experience for
attaining the targets of a sustainable develop-
ment and the establishment of sustainability
networks. Furthermore, the system of sustain-
ability networks is not of deterministic, but more
of chaotic nature. Consequently, such complex
systems requires also an adaptive and dynamic
style of problem solving. In order to provide for
such a broadened perspective of the problem
solving process, we will first ask a set of ques-
tions based on dialectical systems thinking
(Mulej 1976). Based on this, a dynamic model of
creativity management will be introduced to-
gether with implications for sustainability con-

siderations.

Questions to be Asked

The here described model does not call for a
new thinking paradigm: it is not about killing the
paradigm of logical thinking, neither the underly-
ing philosophy of a deterministic world; it is
about flexibly applying the “most suitable think-
ing tool” to the appropriate situation. Therefore,
the following questions have to be asked:

* Do we already know the problem and if not
how can we find out about it?

®  What kind of problem is it?

®»  Who are the stakeholders in the context of
the problem?

*  What objectives can be defined for the dif-
ferent stakeholders?

®  What are the overall objectives for the prob-
lem solving process in the context of sus-
tainability?

= What resources can be made available for
the problem solving process (including hu-
man capital in the form of field-specific
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competence, methodological competence,
and social competence)?

®  What actors have to be involved at which
stage of the problem solving process?

= Are there certain behavior typologies and
patterns of attitudes which are characteristic
for the single problem solving agents?

®  When is individual and when is team prob-

lem solving needed?

=  What sort of working atmosphere is re-
quired in order to be as supportive as possi-
ble to the problem solving process?

®= How much guidance or instructions are
needed in relation to allowing freedom for
flexible acting?

®= How does the system and its characteristics
and the internal and external pattern of in-
teraction develop over time?
This form of sensitizing by asking these first-
hand questions is the basis for the introduction
of a creativity management model that is used as
a framework on the journey from finding or
defining the problem, establishing the adequate
set of targets and working on appropriate solu-
tions in order to attain sustainable development.
Flexibility has to be a core characteristic within
the problem solving process in order to be capa-
ble to consider the peculiarities of the “growing”

and changing sustainability network.

Since sustainable development is a highly com-
plex task, purely deterministic paradigms are
much too limited for observing, perceiving, and
steering such systems — whether we are talking
about families, companies, networks of compa-
nies, regions, economies, countries or the whole

world.

Instead of rigid policies, sustainability calls for

= the application of the dialectical systems
theory to obtain a holistic systems view that
considers all and only essential viewpoints
and systems (Mulej 1970),

= interdisciplinary creative cooperation (Mulej
1998; Steiner & Posch 2002, pp 215-216),

» transdisciplinary cooperation with stake-
holders (Steiner & Posch 2002), and

* dynamic creative problem solving ap-
proaches based on a synergetic application
of vertical and lateral thinking, requiring
logically but also emotionally rooted intelli-
gence.

Requirements for creative prob-
lem solving

Similar to the yin that cannot exist without the

yang, the core philosophy behind the described

model is that for a sustainable development the

creative problem solving process has to include

both:

1. logical-analytical and creative problem solv-
ing,

2. individual and group achievements,

&

vertical and lateral thinking (or convergent
and divergent thinking),

1Q and EI (emotional intelligence),

extrinsic and intrinsic motivation,

4

5

6. specialization and holism,

7. linearity and circularity, and
8

structure and deterministic chaos.

The whole process of creative problem solving is
a complex system in itself, dynamically changing
over time, with permanently interacting system
elements, it requires a systems thinking perspec-

tive in order to be understood and applied.

Further, creative problem solving is not about
making a decision between knowledge-based and
emotion-based problem solving processes: As
Mulej states, “both knowledge and emotions are
to be included since they are interdependent, just
as the left and right parts of the brain are inter-
dependent.” (Mulej 1998, p 282). Creative prob-
lem solving is a prerequisite in the attempt to
find solutions for complex problems. A big chal-
lenge for the future will be to move away from
dualism towards a synergetic and symbiotic
based paradigm. Dynamic creative problem solv-

ing requires both knowledge and emotions, 1Q
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and EI, convergent and divergent thinking, indi-
vidual and group achievements, focused and

holistic perspectives.

Introduction of a Dynamic Crea-
tivity Management Model: An
Overview'

What are the core characteristics of a dynamic
creativity management model? Dynamic creativ-
ity management has its field of application as
functioning as an approach for handling com-
plex problems, i.e. as a supporting tool within
sustainability networks. This not only includes

finding new appropriate product alternatives

Divergent
Thinking

Technical
Competence

Innovational

Ongoing
Evaluation

Ongoing
Evaluation

Innovational
Climate

made of by-products, but also developing ap-
propriate strategies for environmental protec-
tion, and further more the development of
strategies for getting all relevant stakeholders

involved into the problem solving process.

In the following, a dynamic model of creativity
management called planetary system is intro-
duced. In this model creative problem solving is
understood as a circular complex system, em-
bedded within “cosmic clouds” that are influenc-
ing the problem solving process. The outcome
of the process can be understood as the degree
of realization of sustainability within a given

network of actors.

Climate

Divergent
Thinking

Figure 2: Planetary System: A Dynamic Creativity Management Model
(Steiner 2002; Steiner 2003)
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The “planetary system” can roughly be divided
into three dimensions: In the middle of the
planetary system we have the sun, standing for
the solutions and ideas generated within the
problem solving process. The sun is surrounded
by the planets, standing for the various phases of
the problem solving process. The sun and all the
planets are embedded within cosmic clouds,
standing for the needed thinking styles, compe-

tences, and innovation climate.

Since the whole system is strongly intercon-
nected, the planets can neither be seen isolated
from each other nor from the influence of the
rest of the cosmos, but they are continuously
interacting. These interdependences also lead to
a permanently changing pattern. Circularity in-
stead of linearity becomes the determining ele-

ment.

By focusing on the single planets, it becomes
obvious that each planet itself stands for another
more detailed micro-cosmos, in which the single
sub-systems are dynamically interacting with
each other. Moreover, the single sub-systems are
influenced in the same way by the other planets
as are the cosmic clouds: The planet “problem
finding” includes the sub-systems cognition and
effect, problem construction and discovery,
problem-analysis and description, and problem
classification. The planet “objective finding and
setting” includes the sub-systems cognition and
effect, objective analysis and description, objec-
tive classification, and vision and strategy com-
patibility. The planet “problem solving” includes
the sub-systems secondary data collection, pri-
mary idea generation, idea clustering and syner-
gies, and problem compatibility. The planet
“stakeholder implications” includes the sub-
systems stakeholder identification, stakeholder
analysis and description, stakeholder classifica-

tion, and stakeholder action plan.

Finding and Analyzing the Problem

Whereas most previous creative problem solving
approaches have usually been applied to gener-
ate solutions to a given set of problems, the
approach developed here moves a step back and
takes as its starting point the earlier stage of
problem finding. This is then followed by prob-
lem analysis and formulation, generation of ob-
jectives, coordination with the focused vision
and strategy, generation of problem solutions
and finally, the evaluation and choice of the
most promising alternative against the backdrop

of sustainable development.

Central to such an approach is the idea that all of
these phases are seen to be constantly reacting
and interacting with one another as part of a
dynamic whole, embedded within an innovative
climate that can be influenced to different de-
grees. (The potential for reorganizing or chang-
ing the characteristics of the single system ele-
ments differs, especially as regards the duration
of the necessary intervention). Imperative com-
petences comprising 1Q and EI are also essen-
tial. The linearity of cause and effect can no

longer be assumed!

Also determining the design of the problem
solving process including the choice of the prob-
lem solving techniques are the specific character-
istics of the problem itself as well as the mutual
relations within the overall context of the influ-
encing systems. These could include managing
tasks undertaken or requited for the develop-
ment of specific solutions in the form of prod-
ucts for companies or even for the generation of
alternatives for the development of whole re-
gions facing problems of a holistic nature, where
the mutual interactions of economic, ecological,
social and cultural aspects all need to be taken
into account. Embedded in the patterns of
change, there is a wide variety of tasks or prob-
lems which we have to deal with. In this context
it helps to be aware of the kind of problem or

task that is given, in order to know what kind of
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thinking or what combination of thinking best
meets the requirements of the given problem.
Similar to Gomez & Probst we distinguish be-
tween the following types of problems (Gomez,
Probst 1999; Probst & Gomez 1991, pp 3-20):

= Simple problems have few influencing di-
mensions (= elements), little interaction be-
tween the elements and relatively stable pat-
terns of interaction over time. Standard so-
lutions already exist, the problem solving
process is predominated by logic and con-
vergent thinking.

= Complicated problems have many elements,
strong interaction between the elements and
relatively stable patterns over time. A first
step in dealing with complicated problems is
to try to divide the problem into sub-
problems which can be treated as simple
problems. Once the pattern of interaction is
understood, it will not change tremendously
over time. Therefore, the recognition of this
pattern might require a certain degree of
creativity. However, the rest of the problem
solving process will be based on logic and
convergent thinking.

®= Complex problems have many elements,
strong interaction between the elements and
dynamically changing patterns over time.
Problems such as the development and the

information about status

priority-setting

managing of sustainability networks or at-
taining sustainability in general are typically
problems for which no standard solutions
are available and therefore new innovative
steps have to be taken. Therefore, a creative
problem solving process is required, in
which divergent (lateral) thinking, circularity,
holism and, consequently, systems thinking
and logical-analytical considerations interact
in a dynamic way.

Defining the goals

Defining a vision of the sustainability network
that is shared by all members of the sustainabil-
ity network is a crucial task. While the core mis-
sion of an organization is usually strongly deter-
mined by the respective business field and his-
torical development of the company, achieving
consensus on objectives of a sustainability-
network is much more difficult as the experience
and attitudes of the persons involved may differ
considerably. But the network’s vision is the
most important basis, from which the objectives
of the network are to be derived. A prerequisite
for defining the network’s vision is information
about the status quo, e.g. about the environ-
mental impact of the region’s activities or the

social situation of the inhabitants.

sustainability vision

strategic goals

target 1 target 2

target n

indicator 1 | [indicator 2

indicator n

Figure 3: Objectives of a sustainability-network
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In general, it is the totality of the institutions and
persons involved which needs to be taken into
consideration when trying to clarify and translate
the network’s vision and mission into concrete
strategies and specific strategic objectives. Tradi-
tional company objectives emphasize revenue,
costs, cash flow or profitability, whereas those of
sustainability-networks contain not only mone-
tary but also technical-physical measures like
energy consumption or waste production, plus
further more complex objectives such as the
justice of the income distribution, which do not

lend themselves to easy quantification at all.

Further, these strategic objectives must be trans-
lated into a sufficient number of relevant and
understandable targets, which then need to be
communicated throughout the whole network.
The single activities of all members ought to be
focused on the network’s objectives and targets.
It is obvious that the participating companies
need to gain profitability, at least to remain com-
petitive in the long term. The compatibility of
economic and non-economic goals in a competi-
tive setting has long been subject of discussion
in the literature. Whatever, only in the case
where a company has expressed interest in sus-
tainability and has therefore set itself not only
economic but also environmental and social
objectives to achieve, does it make sense for the
company to play an active role within a sustain-
ability-network. As there is a high probability
that there are dependencies between economic
and environmental or social objectives in what-
ever manner and ditection, the management
system of the sustainability network must not be
separated from the traditional core business
strategies and management systems of the pat-
ticipating companies. Correspondence between
individual and network objectives is essential,
since it provides a basic prerequisite for coopera-
tion.

The most critical success factor in developing a

management information system is the defini-

tion of a comprehensive set of suitable perform-
ance measures or indicators. These should
closely refer to the targets and thus provide a
framework for continual environmental, social
and economic evaluation of the activities within
the network. Certainly, the choice of indicators
strongly depends on the nature and scale of the
sustainability network and the stakeholders in-
volved. Nevertheless, it is crucial that the set of
indicators is not a mere collection of piecemeal
measures but should rather be a linked series of
critical indicators that are internally consistent
and related to the overall vision of sustainable
development. In terms of the management ap-
proach of Kaplan/Norton, this could be seen as
a form of ‘Sustainability Balanced Scorecard’
(Kaplan & Norton 19906).

The set of sustainability-performance indicators
of a whole network is the basis for the perform-
ance indicators of the members. In this way, the
network’s objectives and targets are cascaded
down to local units of responsibility allowing
them to work coherently towards the strategic
goals of the sustainability-network. It is thus
crucial to combine environmental, social and
economic performance measures in a way that
provides decision makers with an appropriate set
of measures. In future, both benchmarking
within the network, and especially benchmarking
between networks, will also help to incorporate
existing best practice and to verify that the pro-
posed targets do indeed assess network sus-

tainability.

Generating solutions: Applying the ap-
propriate Problem Solving Techniques

As mentioned before, it is of tremendous impor-
tance to design the problem solving process in
an appropriate way according to the given sys-
tem peculiarities. One specific step within the
design process is the choice of applicable prob-

lem solving techniques.

There are countless techniques for the different
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stages of problem solving available, but in order
to build a framework of general conditions —
including the choice of applicable techniques —
supportive to the whole process, there has to be
an awareness that the system has to be dynami-
cally adapted to the prevailing system situation
according to the characteristics of the single
influencing factors. If these factors are not con-
sidered in the choice of applicable techniques
(see model in figure 2), then, similar to a me-
chanical factory, the application of the wrong
tool, even it is of the highest quality and reliabil-
ity, will not lead to a contribution for the solu-
tion of the problem or task, but will instead be

useless or even harmful.

As an example, within the choice of the problem
solving  techniques (creativity techniques in-
cluded), the patterns of behavior and attitudes —
including the position in the organization or
group, general patterns of behavior, and also the
private background of the individuals etc. — have
to be taken into account. A practicable possibil-
ity to guide through the process of finding out
the prevailing patterns of behavior from a neu-
tral point of view is the application of analytical
instruments as LIFO (Czichos 2001, pp 74-176).
The main objectives with the application of in-
sttuments such as this are to help the problem
solving actors get to know themselves and their
problem solving team members better, conse-
quently establishing a kind of proactive conflict
management, and a basis for team formations
with special regards to required patterns of be-
havior for specific stages and tasks in the crea-

tive problem solving process.

The given stage of the problem solving process
and the prevailing characteristics of the system
elements as described in the model build the
platform upon which a set of creativity and
problem solving techniques can be chosen to be

applied within the problem solving process.

Decision-making and Innovation in
Teams

The given preconditions for the creative prob-
lem solving process are that the complexity of
many problems is increasing continuously and
available time resources are becoming increas-
ingly scarce. This also raises the importance of
teamwork, since the requirements concerning
imperative competences to fulfill the given task
as well as the limited time resources can no
longer be handled by a single individual. Increas-
ingly complex setting of tasks in connection with
increasingly scarce time tesources available for
their accomplishment predominantly determine
the creative problem solution processes in the
industrial economic sector today. Thus, the an-
swer increasingly lies in successful group and/or
teamwork. Organizations such as enterprises are
more than just a group of individually acting
single participants. Close interaction within
working groups and teams, departments, profit
centers, business premises, enterprises and be-
yond the enterprise's own bordets is very impot-
tant as is a cooperating network of stakeholders.
Group achievement cannot be assumed to be
the sum of individual achievements, rather it is
determined by its own rules and needs different
techniques for problem solving, and different
forms of 1Q and EI to provide for effective and

innovative solutions towards sustainability.

Conclusions

Sustainable development is ultimately a highly
complex challenge that requires purposeful ac-
tions based on a dynamic system of objectives.
Single actors like companies and other interest
groups need to build up a network.. Collabora-
tion and inter-organizational partnering will
become a critical success-factor for attaining the
over all goal of sustainable development within a
certain region. As discussed in this paper, for
this purpose pute logical, analytically based

problem solving alone is not an appropriate
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approach, since it can only provide for new de- and determinism. It can be supported by dy-
velopments in a limited way. Sustainability itself namic creativity management which is not an
is innovation and requires creativity and innova- alternative to traditional paradigms, but brings its
tion in combination with the paradigms of logic best within synergetic interaction.

Notes

1 This concept was as an initial draft first introduced by Gerald Steiner at the North Atlantic Economic
Conference in Washington D.C. in October 2002 and at the STIQE-Conference in Maribor in June
2002.
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