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Abstract

Industrial recycling networks are very effective in minimizing impact on the
environment by building up closed loops of material and energy use within
the industrial system. These interorganizational recycling activities among
various industries can be a starting point for “sustainability networks,”
that is, systems of voluntary, but organized cooperation among different
stakeholders with the common target of the sustainable development of
society within a certain region. To work well, an overall vision of the
sustainability network needs to be clearly defined and then translated into
strategies and strategic objectives. These in turn need to be transformed
into operational targets that can be measured by a comprehensive set of
environmental, social and economic indicators. This procedure is quite
similar to the balanced scorecard approach of Kaplan/Norton, which is
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considered as an appropriate management information system not only for
industry but also for sustainability networks. As part of inter- and
transdisciplinary research and educational projects at the University of
Graz the concept of sustainability networks is being implemented for the
first time in the Eisenerz region, an abandoned iron-ore mining area in
Austria.

| ntroduction

In the last few decades many industrial organizations have implemented an
environmental management system (EMS) to comply with international stan-
dards, such as ISO 14000 and EMAS regulations. In addition to these
intraorganizational activitiestheconcept of “industrial symbiosis,” emphasizing
similarities between natural and industrial ecosystems, has emerged. The fact
that a natural ecosystem tends to recycle all materials biologically, using only
energy from the sun to “drive” the system, is used as a metaphor for industrial
systems (Ayres & Ayres, 1996). The main idea of this attractive concept is to
design industrial systemsin away that the by-products (“waste”) produced by
one company are used as a raw material by another company. The aim is to
minimize industries’ impact on the environment by building closed loops of
material and energy use within the industrial system. The best-documented
examplehereisKalundborgin Denmark, but theindustrial recycling networkin
Styria, Austria, has also become a well-known case in the field of industrial
symbiosis (Strebel, 2002). While in Europe the main focus lies on the waste
exchangerel ationshipsamong existing companieswithinacertain area(Schwarz,
1994; Strebel, 2000; Wallner, 1999), overseasthe construction of so-called eco-
industrial parksis considered the most effective way to implement the concept
(Chertow, 1998). Whatever the case, the protection of the environment as the
ultimate goal is achieved through collaboration and inter-company partnering.
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.

Characteristic for recycling networks is the participation of several different
industries, since thismakes ahigher variety of processes availablefor potential
recycling activities. Except for thoseindustrieswhere highly organized markets
for recycling residuals are already used, such as in waste paper or scrap iron,
recycling within asingleindustry isnot usually inter- but intraorganizational.
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