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Introduction

The number of new and ecologically innovative ideas for living, working, and behaving in daily life is growing continuously. Businesses, educational institutions and researchers arrange workshops and projects which provide interesting new solutions, at least on the conceptual level. Still, we know there is a need for radical change, but how do we find the direction of sustainability for the non-material layers of the solutions? 

Modern technology, which makes our earlier fantasies possible today, often contributes to unexpected consequences. The use of materials and/or production processes may be important, but the function of the product may lead to new behaviour which was neither intended nor anticipated. It is impossible to create sustainable principles which guarantee the consequences, but this abstract will give an overview of some perspectives which can be introduced at the very early stages of the design process. This will serve to create awareness and promote the development of concepts within non-material sustainable directions. 

Estimations for the future demand for innovation in thought, behaviour and design

“Factor 10” has become a term which is used more frequently to describe (quantitatively) the need for radical change in future system and product solutions. Various research projects are exploring the consequences of a ten times reduction in use of materials and energy per capita. Invariably, the results will have great impact on our existing reality (Weaver 2000).

The introduction of service systems is seen as a part of this new perspective. However, only a few research teams have begun work on determining valid approaches for these types of innovations and concepts. It should be emphasised that product service systems are nothing new, but the challenge lies in the ability to give these systems a sustainable profile.

Many methodologies in eco-design are directed towards eco-design strategies and rules of thumb for redesign or material changes. When there is a need for completely new solutions, the designers are left to keywords such as ´dematerialisation´, ´services´, ´added value´, ´integration of functions´, ´shared use´, etc. (Brezet, Hemel 1997). This is already criticised by some other authors (Manzini 2002).

The concept of “sustainable principles” needs to be introduced as a framework for these types of new solutions. These principles must arise from both the deeper system thinking (Wann 1996, Flint 1996) and the more non-material thinking of relationships between nature and humans, such as eco-philosophy and ethics (Næss 1989, Jonas1994). The ethical thinking inherent in sustainable solutions (Jonas 1994) cannot be taught to us directly from nature. It must be developed in parallel with the human self-realisation that reveals the awareness of being a part of nature (Næss 1989).

How to evaluate immaterial values in concept ideas

In this context, theoretical work should introduce tools for practical use. In the rco-design course taught at the Department of Product Design Engineering, NTNU, the students are given questions to use in evaluation, discussion and development of new radical concept ideas. The answers to the questions determine their choices (and possible consequences) of system perspectives, ethical values, cultural and social values, and emotional and spiritual values.  Ultimately, the students are confronted with individual values involving stimulation of senses and design of experiences.

The student case is a product service system for grocery shopping (food and drinks) for the private household. The evaluation criteria range from the qualitative choices of material and energy, which are the bases for new product solutions, to the human experience of daily life concerning meals and food supply. The students´ final report and presentation are evaluated based on their ability to address the following concerns in their concept:

· System perspectives: How are the local conditions integrated into the concept? What is the basic thinking in creating the cycles of the resources? 

· Ethical values: How are the perspectives of the people involved represented, and how are they empowered within the new concept? Can the use of food and natural resources, as well as energy and outlet of emissions be justified?

· Cultural and social values: How are daily routine and behaviour affected? How does the concept involve traditions, rituals or sub-cultural specialities?

· Emotional and spiritual values: What is the intention of the concept? How is it expressed (functions and means, people, technology, materials)?

· Individual values: How do the final experiences by the users stimulate senses and satisfy basic needs?

To be aware of the diversity of values means that the designer ventures between asking the questions Why? and How? (see figure 1, in the intersection should there also be the question what/who?).The different immaterial and the physical contexts will influence each other continuously until the concrete solution is reached. Actually, some students found their conceptual ideas too inhumane after this type of evaluation. This is one example of how different methods of evaluation of values wield influence on the design process.

The green ellipse in figure 1 below represents the total design process. The other ellipses denote elements of the design process. The areas A, B, C and D specify different categories of sustainable principles, guidelines and criteria. The article will describe the relationship of these areas in more detail. Two examples are: a) the well-known rules of thumb (Brezet, Hemel 1997) are appropriate for area C and b) the deep-ecology principles (Naess 1989) fit primarily into area B. Although this article focuses on the qualitative evaluation, it does not exclude the importance of the quantitative aspects of the design solutions.
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Figure 1. The axes of material and non-material principles of sustainability.

Reflection

It might be unrealistic to suggest implementation of radical sustainable solutions in most businesses today. However, universities and research organisations/consultants seem to have important roles in this aspect. They interact with businesses in research projects, ask provocative questions, and explore (with other professionals and students) how these new approaches can affect the final results. 
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