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1. Introduction 
Environmental Informatics and Industrial Ecology are two emerging fields of research striving for sus-
tainability. The object of Environmental Informatics is to analyze information processing, support in-
formation management and develop information systems related to the environment in its broadest 
sense while using methods, techniques, and tools of computer science, thereby – it is hoped – contri-
buting to environmental protection (Page et al. 1990a, 1990b; Page and Hilty 1995; Rautenstrauch and 
Patig 2001; Marx Gómez et al. 2009) and finally to a more sustainable future (Hilty and Gilgen 2001; 
Dompke et al. 2004; Hilty et al. 2005; Hilty 2008; Isenmann 2008a).  

The object of Industrial Ecology is to study industrial systems and their fundamental linkage with 
natural ecosystems, with the aim to approach a more sustainable future (Isenmann and von Hauff 
2007). According to White (1994) the focus of Industrial Ecology is „the study of the flows of mate-
rials and energy in industrial and consumer activities, of the effects of this flows on the environment, 
and of the influences of economic, political, regulatory, and social factors on the flow, use and trans-
formation of resources“.  

As Industrial Ecology takes a systemic approach and goes beyond the borders of single companies 
or other economic entities, a key issue right from the inception of the field is to build so-called indus-
trial symbiosis projects. Industrial symbiosis stands for a collective approach to competitive advantage 
involving physical exchange of materials, energy, water, and by-products. The keys are collaboration 
and synergistic possibilities offered by geographic proximity (Chertow 2000, 2007). Hence industrial 
symbiosis could be described as a certain type of eco-industrial development, open for economic enti-
ties from different sectors while using the entities’ diversity within the industrial system in a produc-
tive manner.  

2. Similarities in Environmental Informatics and Industrial Ecology 
Almost three decades ago, Environmental Informatics (Pillmann et al. 2006) and Industrial Ecology 
(Erkmann 2007) were launched. In the early 1980s, the fields have started single attempts, and they 
have become a somewhat fuzzy movement, first: Environmental Informatics as a part in applied in-
formatics (Page and Hilty 1995), while Industrial Ecology has its early focus in an engineer-
ing/technological- and resource/industry-focused bipolar view (Ayres and Ayres 1996).  

Despite differences in history and early movements in detail, the number of similarities is obvious 
(Isenmann 2008b, 2008c): Both fields share the same goal, and both have reached a level of academic 
culture so that they are promising branches within “sustainability sciences”. The two fields have their 
intellectual heritage today in professional international societies. Further, both provide numerous tools, 
studies, publications, resources and other characteristics that may make them a “discipline” – at least 
to a certain degree. Hence scientific profiles and constitutive characteristics may share common fea-
tures. An indicator that there are actually overlapping areas is the current re-launch in 2007: The tech-
nical committee “Environmental Informatics” has formally broadened its scope, moving away from a 
solely environmental focus now also addressing sustainable development and risk management in its 
community headline. This development is mirrored in the new term of the expert group as “Environ-
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mental Informatics – Informatics for Environmental Protection, Sustainable Development and Risk 
Management” (http://www.iai.fzk.de/Fachgruppe/GI/index.html). 

3. The role of ICT in industrial symbiosis projects: Insights from eight different 
European countries 

The goal of this expert workshop is to investigate and describe how Environmental Informatics could 
be brought together with Industrial Ecology, particularly to advance the use of environmental ICT ap-
plications and software tools for industrial symbiosis projects.  

According to that goal, eight papers shed light on promising movements. They deliver forward-
looking concepts, promising environmental ICT applications, latest software tools, and best practice 
examples in industrial symbiosis projects, while describing ways to fruitfully link Environmental In-
formatics and Industrial Ecology. 

• As a starting point for discussion, Boons reflects on generic ways ICT applications intersect 
with the development of industrial symbiosis projects. Based on conceptual considerations, he 
presents four types of governance mechanisms for industrial symbiosis projects and their cor-
responding relationships to ICT. In order to exploit the potential of ICT, first the governance 
type that best suits an industrial system needs to be defined. Only then a certain ICT infra-
structure should be established and specific ICT applications could provide their potential. 

• Isenmann and Chernykh provide an overview on environmental ICT applications for eco-
industrial development: First, they present a classification framework on how environmental 
ICT applications for eco industrial development could be clustered, from a technical (Envi-
ronmental Informatics) and managerial (industrial symbiosis) perspective. Second, they ana-
lyze the current state of using ICT in industrial symbiosis projects, beginning to build an in-
ventory of industrial symbiosis projects in Europe. 

• Jacobsen discusses the importance of inter-organizational information availability in facilitat-
ing industrial symbiosis projects. Further to techno-economical and environmental factors of-
ten highlighted as central for implementations, he especially emphasises the role of ICT and 
accompanying social factors when organizing industrial symbiosis input-output matches. He 
illustrates conceptual considerations by personal experiences from the Kalundborg industrial 
symbiosis and other current projects involved. 

• Recycling networks − a certain type of industrial symbiosis projects − are in the focus of Perl. 
She investigates the application of environmental management information systems (EMIS) 
and identifies barriers and obstacles why EMIS have merely been implemented to a certain 
degree, so far. Overcoming this status nascendi, she proposes recommendations for better in-
ter-organisational exchange of environmental information. These recommendations are illus-
trated through experiences of the eco-industrial cluster Mödling, Austria, in a case study.  

• Gibbs opens industrial symbiosis projects to a broader scope. He provides first-hand insights 
of UK’s National Industrial Symbiosis Programme (NISP), the national level scheme to pro-
mote industrial symbiosis in the UK. In addition to training companies to ‘think symbiotically’ 
and providing technical assistance, he describes an ICT-mediated database that NISP utilizes 
to collect information on material and energy flows, finally approaching to a circular economy 
with reduced natural resources, waste transformation into firm inputs and energy cascades. 

• Further to UK’s NISP, Brullot adds the French perspective. She gives an overview of indus-
trial ecology applications in France, including a list of past and present industrial symbiosis 
projects. Though she finds that the degree of implementing industrial symbiosis seems to be at 
an early stage yet, the potential for eco-industrial development is high. In order to exploit this 
potential the “Comethe” project was launched: In seven pilot areas more than 30 public actors 
and 1000 companies are involved. The software tool Presteo® facilitates the collection of in-
put and output data and the identification of synergies through exchange. 

• As an example of linking environmental informatics and industrial ecology through a sophisti-
cated ICT application, Fernandez and Ruiz describe the development of a decision support 
system (DSS) based on a geographic information system (GIS) for spatial, territorial, and ur-
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ban planning purposes. This GIS-based DSS provides digital maps and indicates how different 
zones could be used for establishing industrial symbiosis projects. In order to increase the us-
ability and decrease the complexity of the DSS, stakeholders have been involved, taking into 
account their simple evaluation routines.  

• Last not least, and similar to the idea presented by Fernandez and Ruiz, Massard and Erkman 
draw the attention to a promising ICT application for industrial symbiosis projects, being used 
in the state and republic of Geneva, Switzerland. They illustrate the development of a web-
based geographic information system (web-GIS). This web-GIS offers support for engineers 
and urban planners as it allows: the detection and visualization of potential exchanges, the 
evaluation of technical and geographical feasibility, the identification of new partners, and the 
discovery of further locations based on material flow considerations. 

4. Conclusion and outlook 
The insights presented in this expert workshop help to explore the role of ICT in industrial symbiosis 
projects, especially:  

• how software tools in particular could be further developed from isolated environmental ICT 
applications and standalone environmental management information systems (EMIS) in single 
companies to an integral ICT infrastructure of industrial symbiosis projects enabling inter-
organisational exchange of environmental information, and  

• how to take into account and then implement the certain requirements and specific needs of 
actors involved in long-term eco-industrial developments.  

On the one hand, the concepts, tools, and case studies included here are illustrating considerable ef-
forts which actors on different levels have undertaken since Environmental Informatics and Industrial 
Ecology became prominent three decades ago. Closely linked to the increasing relevance of latest 
software tools in industrial symbiosis projects in particular, on the other hand, it becomes clear that a 
lot of work needs to be done to actually run ICT in a productive manner while exploiting its potential 
to its fully extent. 

Acknowledgements 

Thanks to Martin Arntz, Konstantin Chernykh, and Matthias Mruzek for their work on that research 
project. All errors and omissions remain the responsibility of the author. 

References 

Ayres, R.U.; Ayres, L.W. (1996): Industrial ecology. Towards closing the material cycle. Cheltenham, 
Brookfield: Edward Elgar. 

Chertow M (2000): Industrial Symbiosis: Literature and taxonomy. Annual Review of Energy and En-
vironment 25: 313-337. 

Chertow, M. (2007): Uncovering industrial symbiosis. Journal of Industrial Ecology 11(1): 11-30. 
Dompke, M.; Geibler, J. von; Göhring, W.; Herget, M.; Hilty, L.M.; Isenmann, R.; Kuhndt, M.; Nau-

mann, S.,; Quack, D.; Seifert, E.K. (Eds) (2004): Memorandum Nachhaltige Informationsgesell-
schaft. Stuttgart: Fraunhofer IRB. <http://www.giani-memorandum.de>, access 2005-01-24. 

Erkman, S. (2007): Historischer Überblick zur Industrial Ecology. Isenmann, R.; Hauff, M. von (Eds). 
Industrial Ecology. Mit Ökologie nachhaltig wirtschaften. München: Elsevier. 31-47. 

Hilty, L.M. (2008): Information technology and sustainability. Essays on the relationship between in-
formation technology and sustainable development. Norderstedt: Book on Demand. 

Hilty, L.M.; Gilgen, P.W. (Eds) (2001): Sustainability in the information society. 15th International 
Symposium Informatics for Environmental Protection. Zurich 2001. Part 1 and Part 2. Marburg: 
Metropolis. 

Copyright © Shaker Verlag 2009. ISBN: 978-3-8322-8397-1



 
 

216 
 

Hilty, L.M.; Seifert, E.K.; Treibert, R. (Eds) (2005): Information systems for sustainable development. 
Hershey et al.: Idea Group Publishing. 

Isenmann, R. (2008a): Sustainable information society. In: M. Quigley (Ed.). Encyclopedia of infor-
mation ethics and security. Hershey: IGI Global, 622-630. 

Isenmann, R. (2008b): Environmental informatics and industrial ecology – scientific profiles of two 
emerging fields striving for sustainability. Environmental informatics and industrial ecology. A. 
Möller; B. Page; M. Schreiber (Eds.). Aachen: Shaker 2008, 14-22. 

Isenmann, R. (2008c): Setting the boundaries and highlighting the scientific profile of industrial ecol-
ogy. Information technologies in environmental engineering, Special Issue January 1(1): 32-39, 
online available: <http://www.iteejournal.com/Volume1/index.htm>. 

Isenmann, R.; Hauff, M. von (Eds) (2007): Industrial Ecology. Mit Ökologie nachhaltig wirtschaften. 
München: Elsevier. 

Marx Gómez, J.; Rizzoli, A.E.; Mitkas, P.A.; Athanasiadis, I.N. (Eds.). Information technologies in 
environmental engineering (ITEE 2009). Proceedings of the 4th International ICSC Symposium 
Thessaloniki, Greece. Berlin: Springer. 

Page, B.; Hilty, L.M. (1995): Umweltinformatik als Teilgebiet der Angewandten Informatik. In: B. 
Page, L.M. Hilty (Eds): Umweltinformatik. Informatikmethoden für Umweltschutz und Um-
weltforschung. München, Wien: 2nd ed. Oldenbourg, 15-31. 

Page, B.; Jaeschke, A.; Pillmann, W. (1990a): Angewandte Informatik im Umweltschutz. Teil 1. In-
formatik Spektrum 13: 6-16. 

Page, B.; Jaeschke, A.; Pillmann, W. (1990b): Angewandte Informatik im Umweltschutz. Teil 2. In-
formatik Spektrum 13: 86-97. 

Pillmann, W.; Geiger, W.; Voigt, K. (2006): Survey of environmental informatics in Europe. Envi-
ronmental Modeling & Software 21(11): 1519-1527. 

Rautenstrauch, C.; Patig, S. (Eds) (2001): Environmental information Systems in Industry and admi-
nistration. Hershey: Idea Group Publishing. 

White, R. (1994): Preface. In: B.R. Allenby; D.J. Richards (Eds). The Greening of industrial ecosys-
tems. Washington: National Academy Press. 

 
  

Copyright © Shaker Verlag 2009. ISBN: 978-3-8322-8397-1


