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Abstract: This paper intention is only to show the experiments to incorporate 
systems theory and complexity science into the industrial design process, all work was done 
by students of 8th semester in the design workshop lecture held by the author. Industrial 
design has strongly participated in the ever-accelerating task of product consumption ruled 
by our economic structure. Given our finite resource input and current rate of consumption 
it turn out evident now that we can’t keep on doing business as usual. The work here 
presented is an attempt of thinking differently in how to design our world. 
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1. Introduction 

For the past 60 years or more, industrial design’s true main goal has being helping increase 
the sales, “make the economy grow”. The ideals of beauty and functionality, the improvement of 
life quality and other high propose statements have being set aside to pursue an evermore 
accelerated rate of sales; planned and perceived obsolescence are the key in gross market 
products [1], we have coupled our concept of progress to the sale of physical objects [2]. These 
last together with the exponential population growth and the greed for infinitely increasing 
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profits has taken mankind to one of its most dangerous periods in history, for the first time our 
species is under threat by our own activity and it’s impact in our context [3]. 

 
 Almost all man creations since the industrial revolution, in the gross market products 

range, have being thought linearly; phrases like “one size fits all” and “cradle to grave” perfectly 
represent the reductionist thought of 20th century production and service activities. It’s until 
relatively recently that concerns for sustainability and the clear impact of human activity on 
ecosystems has taken further steps into widely applying complexity principles [4] into diverse 
kind of problem solving methodologies and therefore taking a systems thinking point of view 
[5]. 

 
This paper intends only to show our experiences in complexity approach in teaching 

industrial design. In the last four years we have experimented on changing the focus from the 
classic problem solving method in an Industrial Design workshop into a systemic solution point 
of view incorporating the complexity behaviour of our everyday living. 

2. Teaching process 

The eighth semester design studio of our Industrial Design program aims to formulate a 
complex problem or situation that includes social, economical, and environmental issues. The 
first step is oriented in increasing the sensitivity on the students towards the idea that all man 
creations are susceptible of errors and thus to change or improvement; we encourage our 
students to question deeply almost everything surrounding them, teaching them to be objective 
and support with evidence their statements. In this first step the activities are viewing films and 
documentaries and class discussions and debates. 

 
Documentaries and films normally used: 
 
Home (2009) Yann Arthus-Bertrand 
Ilha das Flores (1990) Jorge Furtado 
Story of stuff (2008) Anne Leonard 
Comprar, tirar, comprar (2010) Cosima Dannoritzer 
Nineteen Eighty Four (1984) Michael Radford 
Zeitgeist (2007) Peter Joseph 
 
Facing a design problem the usual student response is to think only in object terms, as they 

have been told during their studies, to create new goods in order to keep the consumer society 
working and growing. Through these debates and videos, social, economical, and environmental 
sustainability, ecological footprint and life cycle of products are analysed; considering at large 
human consumption and nature depletion helps the student to see beyond the object and start 
questioning the deepest roots of our consumer system and what economic growth in nowadays 
terms really means. 
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The second step is introducing systems theory principles and ecosystems, natural capital, 

etc. Bertalanffy, Meadows, Capra, Lovins, Mcdonough and Braungart are some of the authors 
that students read. These readings have the intention to make them understand natural cycles and 
the basics of non-linear dynamics, thermodynamics, behaviour, etc. It is at this point that 
discussions surpass the realm of objects and products. Concepts like services and systems start to 
emerge as the next target for designers. The object is thus considered as only a small part of a 
complex network of people, economics, politics, markets, function, semiotics, production 
processes, natural capital, etc. 

 
The third step is to freely select a problem in their surroundings, not necessarily a classical 

industrial design problem, something that for the student have meaning. We go through a phase 
of graphically map the system in order to set boundaries and identify stakeholders and their 
relations/exchanges. 

 
Once identified the stakeholders we put on use some ethnographic [6] tools and we teach 

the students the complementarity principle to make them clear the importance of understanding 
as best as possible the point of view about the system, and the needs and desires of each 
stakeholder. In this moment the designer becomes a synthesizer of information. 

 
Is at this moment that we use the classic design methodologies (mind maps, scenarios, 

storyboards, etc.) in order to design possible solutions; we encourage students to think to their 
proposals as hypothesis that must be experimented and confirmed, the “leverage points” of 
Meadows are the main instrument to find proposals. Once the solution or set of solutions is clear, 
students are asked to design an experiment to test their hypothesis. Normally this means using 
again the ethnographic tools or in some cases building up prototypes, simulators or video-
prototypes in order to test directly with the stakeholders. 

 
The outcome of this approach has been projects of high sustainable value, this means 

economically viable (basic business models and financial projections are developed), socially 
desirable or meaningful and environmental responsible. Project topics are varied, ranging from 
strategies, services, policies, and products to entire systems. 
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3. Samples of projects 
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4. Conclusions 

 The experiences for students during this course have been very satisfactory; in only 16 
week they are able to develop interesting and innovative ideas, co-designing and testing them 
with the stakeholders; some of them with high possibilities for real business. And also many 
declare have changed their perspective on things, accepting that a more holistic approach could 
guide them to more successful and sustainable solutions. 

As part of other activities related to this, a research on systems thinking in education was 
performed in 2009 [7], being this course one of the experimental groups in order to test the 
impact on systemic thinking in the students. 
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