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Introduction and Motivation (1) Introduction and Motivation (2)

Information Technology and Sustainability: = Sustainable Development (SD) plays an important part in

« Bits instead of Atoms several fields of Applied Informatics.

= No connected research field exits which links

* Worldwide communication across borders Environmental Informatics e. g. with fields like Information

But: Systems and Social Informatics
= |T consumes energy and resources in production, usage, = Within the field of Environmental Informatics developments
and disposal in direction of to sustainability were early discussed

. . o [Page/Hilty 1995, Rolf 1995]
= IT changes working environment and communication
structures = In this talk we want to give a definition for Sustainable
Informatics and outline a possible structure of this re-

=> Effort and benefit have to be considered differentiated !
search field

regarding environmental and social consequences!
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_ Definition Sustainable Development

Sustainable Development (SD)

"Sustainable development is development that meets the
needs of the present without compromising the ability of

Il. Defining “Sustainability Informatics” future generations to meet their own needs. [World
Commission 1991:43].”
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Overview of Related Subfields Working Definition

Sustainability
Informatie

Sustainable Informatics

“Sustainable Informatics is a subfield of Applied Informatics.

It contains research and development of those methods,
models, hardware and software systems, which contribute to
the goals of SD.

Environmental
Informatics

This includes the analysis and forecast of observed
phenomena of the natural and social environment.

It includes also the design of hardware, software and
information systems which supports SD.”
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Comparison EIl /SI

Environmental Informatics

Sustainability Informatics

Observance and
Control Systems

Effects on Environment of ICT

Environmental
Information Systems

Social Informatics

Analysis and Evaluation
Systems

Sustainable
Information Society

Decision Support
Systems

Information Systems

(Page/Hilty 1995)

2005, Naumann )
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Grass Roots (1)

= Grass roots:

= Rio conference 1992

= Page&Hilty 1995 and Rolf 1995 discussed how
Environmental Informatics could be developed into the
direction of Sustainable Development.

= “Nachhaltigkeitsinformatik”:

2004: Discussion an the University of Hamburg

2005: Méller/Bornemann: “Kyoto ist anderswo*”

= 2006: Naumann: ,Referenzmodellierung fur nicht-

professionelle Kontexte*

Google 2008: “Sustainability Informatics” 88 results

“Nachhaltigkeitsinformatik” 7 results.
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lll. Grass Roots of Sl
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Grass Roots (2)

= “Environmental Informatics 2001” in Zurich discussed

energy consumption of ICT, implications for the society and

other topics beyond “pure” Environmental Informatics

= Several books and articles were published within this spirit:

[Schneidewind et al. 2000, Hertin/Berkhout 2002, Angrick

2003, Dompke et al. 2004].

= Broader approaches for the field of informatics and society:

= These models sometimes contain questions of sustainability,

but do not focus on them.

= Example for a model that analyses mutual reactions between
human beings, organisations, environment, and society is the

“Mikropolis-Modell” from the University of Hamburg
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IV. Structuring the Research Field
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Analyzing the Application Domain

Analysis of natural and social phenomena by means of IT

= This covers methods to model and simulate observations
and measurements within environment, business, and
society.

= Methods of the Environmental Informatics field are suitable
to analyze natural processes (modeling and simulating
climate change, pollutant dispersals, dynamic systems)

= Phenomena and effects in the fields of economy and
society have to be investigated.

= Online Communities have an increasing influence on
consumer decisions and business processes.

= They enable new forms of social movements -> SD!

Sustainability Informatics | Stefan Naumann | EnviroInfo 2008, Lueneburg 15

Overview ,,Sustainability Informatics*

Application Domain
Natural and Social Environment

Analyzing and Modeling Design of
the Application Domain Information Technology

1 1
I
Effect Levels
of Information Technology

Primary Order Effects: Secondary Order Effects: Tertiary Order Effects:
Effects of Providing Effects of Usage Systemical Effects

)

Dematerializaton

Power Consumption Rebound Effects
Changes in Workflows

Production and i
Waste Disposal of IT Change Lebensstil
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Analyzing and Classifying the Impacts of ICT

= Every artificial and technical system influences human
behaviour, society, and environment.

= |CT has a double role as a measuring and as a design
instrument

= A popular categorization differs between
= direct effects (e. g. energy consumption)
= indirect effects (e. g. changes in working environments)

= structural and behavioral effects of ICT (e.g. changes in
culture)

= The categorization investigates intended and unintended
effects of ICT on human beings, society, economy, and
environment
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Dompke et al. 2004

e
=
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Design of Software Systems (1)

How can ICT be designed to foster SD?

= Energy and resource consumption of hardware AND
software in development, usage, and disposal

= Hardware: Green IT, Energy Efficiency
= Sustainable Software
= Negative Example: Vista®

= Positive examples: Software systems and algorithms which
reduce directly or indirectly power consumption and
environmental pollution.
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V. Summary and Conclusions
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Design of Software Systems (2)

= System-bounded sustainability

= Sustainability of the software itself: Maintenance,
Documanetation, Usability, Production, Ressource
Consumption in Usage etc.

= System-unbounded sustainability

= Comprises mutual reactions between software and
ecological, economical, and social systems (e. g. a shop
system gives information about eco certificates etc.)
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Conclusions

= Brundtland commission: protection of the environment
cannot be divided from questions of social justice and
economical developments.

= Sustainability Informatics can be understood as an
advancement of Environmental Informatics.

= Environmental Informatics is the core of Sustainability
Informatics.

= It is necessary to continuously extend it in order to address
other questions regarding Sustainable Development.
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Outlook: Research Agenda (1)

1. Developing Theoretical Foundations

= All “applied” research fields are involved in two or more
research fields

= Both subfields - “Sustainable Development” and “Core
Informatics” discuss actually their scientific basis

= Often progress in applied informatics means progress in
the application field — IT is just a assistive mean

= To sharpen the theoretical foundations a deeper look is
useful:

= For Sustainable Development e.g. Tremmel 2004,
Grunwald/Kopfmdiller 2006

For Informatics e.g. Floyd / Klaeren 1999
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Thank you for your attention.

= Stefan Naumann

Institute for Software Systems in Business, Environment,

and Administration
Umwelt-Campus Birkenfeld

= Any comments are welcome:
s.naumann@umuwelt-campus.de
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Outlook: Research Agenda (2)

2. Developing of analytical, empirical, and design methods
= Empirical studies and surveys

= Action research & case study research

= Modeling and simulation

= Models for software architectures, process models,
reference models for SD

= Life Cycle Assessment for software systems

= Checklists and guidelines in order to design software
systems for sustainability
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