


 

musculoskeletal problems. One puppet maker directly develops his own tools to gain in performance 
and ergonomics. 

 
Figure 4.��Levels of analysis of the system 

At the workshop level, the main point discussed concerned the tension between the need to develop an 
artistic project and the need to travel in order to be funded and to be scheduled in festivals. The 
residencies are also important to develop the professional network. As one maker said, “travels is part 
of our profession”. The second key point was about the cost of protection equipment that are supported 
by puppet makers (e.g. extractor hood). Moreover, when working in artistic residency, protection 
equipment are not always available. 
At the show level, the major environmental impact is obviously due to travels. Puppet makers identified 
the logistic constraint but the all-in-a-suitcase solution is not replicable for every production. Another 
interesting point was about the health of performers. It is still today a taboo subject but some problems 
emerged such as the working position and associated musculoskeletal problems, and also the different 
allergies due to the use of petroleum-based foam, dust etc. 
At the puppet community level, participants underlined that puppet is an on-going art with constant 
innovations. The network of puppet practitioners must be structured with common projects (e.g. research 
on musculoskeletal problems). The role and contributions of external observers in a fast changing artistic 
domain was also questioned as one consider a risk of “freezing” the practices and the innovation 
potential of artists.  
At the society level, participants questioned the link with public actors and their role in terms of 
communication and valorisation of artistic projects (e.g. patrimonialization of puppets). More generally, 
the workshop raised the question of created value in the puppet making. 
As a conclusion, this explorative research highlighted the potential impacts of the puppetry on the 
natural ecosystems (mainly logistics), relativized the impact of puppetry regarding consumption goods 
(very low amount of material) but put forward health issues both on makers and users of puppets. These 
results confirm the research action strategy of the chair ICiMa with the creation of a material library 
dedicated to puppetry, courses and training for the safe use of chemical etc. In addition, the multi-level 
analysis also resulted in underlining the different positive externalities. In fact, one must relativize the 
environmental impact of puppet making and more generally open the debate on other values, such as 
the cultural, societal or territorial value of such artistic activity.  

5.��Discussion 
The question of appropriateness of using eco-design tools for a unitary artisanal product must be raised. 
In fact, it is clear that facing the massive resource consumption and emissions due to consumption 
products, the pertinence of spending time exploring puppetry may appear as a loss of time. However, 
this research opens opportunities both for the puppetry and eco-design research.  
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An inductive approach was deployed for this experimental and explorative research project. We did not 
have a research question when the project started, we propose to experiment our eco-design tools and 
knowledge on the puppets. The main challenge was to continuously adapt the method to the emerging 
issues and problematics. The process of co-learning between puppet makers, puppetry researchers and 
eco-design researchers was exposed above. Intermediate results as the design interactions between 
multiple competencies emerged and were modelled in the PuDP. Similarities and differences between 
consumption products and artisanal functional cultural products were also underlined. 
LCA tools appears helpless facing cultural products. In fact, the concept of functional unit is not 
applicable to products like puppets that create intangible value more than tangible, measurable 
performance. More, the structure of LCA tools are products’ bill of material or material flows but in this 
particular case, for artisanal artistic products with iterative development process, it appears that 
alternative approaches may be more efficient and adapted. Chronological and/or architectural narration 
appears interesting and may contribute to a revision of data collection in consumer’s product.  
As previously said puppet makers often find their raw material in specialized workshop but also from 
charity shops or reused from previous shows. Therefore, they are involved in a local sourcing process, 
with constrained and limited resources, and they design their puppet according to the material they have 
found. This process refers in engineering design to local design (Tyl et al., 2015a) but also to the frugal 
innovation (Radjou et al., 2012). Frugal innovation refers to doing more with less because of resource 
scarcity or the need of resource-constrained customers (in terms of technology, finance, or materials) 
(Hossain et al., 2016). The analysis of the puppet design process can bring to designers some feedbacks 
to integrate frugality and local sourcing in the design process of consumer goods.  
Another key stage in the product life cycle is the end-of-life. In consumer goods, end-of-life refers to 
the 3R approach, i.e. the recycling of materials, the reuse of the products (or some part of the product) 
and the reduction of consumption. Therefore, the eco-design approach is clearly oriented towards these 
design strategies such as remanufacturing (Lund, 1996) or repair (Tyl et al., 2015b). Cultural goods 
propose an alternative way to think about the end-of-life. Indeed, there is no real end-of-life of puppets 
but various use cycles and various value creation cycles. Moreover, puppets can continuously create 
cultural value through the patrimonialization process. This way of thinking can be relevant in 
engineering design to develop long-lasting product. Moreover, in engineering design, methods such as 
upgradability propose to increase the value lifetime of the product, improving a product step-by-step 
with the integration of upgrades (Pialot et al., 2012). In puppet design process, makers rarely explicit 
their process and often upgrade and repair their puppet without specific design methods. Exchanges 
between current eco-design methods (for remanufacturing, repair, etc.) and puppet makers’ practices 
can be an interesting research perspective. 
To finish, new trends in design process involve the Do-It-Yourself (DIY) approach, i.e. “a more 
democratic design process of self-driven, self-directed amateur design and production activity carried 
out more closely to the end user” (Atkinson, 2006). DIY design process is related to personal production 
and shares common feature. So DIY approaches and puppet design can also enrich each other to tend 
toward more sustainable practices. As an example, Bonvoisin et al. (2017) identified 14 design 
principles for a DIY production, such as “use modular design”, “use of processes that can be performed 
with standard tools”, “facilitate for flexible construction”, “choose reversible over permanent joining 
features”, “ensure ease of handling and transportation”. These principles have been identified though 
the observation of makers and DIY practitioners, who often work on consumer goods, and could be 
enriched through the expertise of puppet makers, who work on cultural goods. 
Therefore, an on-going project consists in supporting two puppet makers in the development of their 
puppets, to better analyse their design rationale and to better formalize their knowledge. The objective 
is to understand the different criteria puppet makers take into account (aesthetic, ergonomic, cost …), 
the different “critical spots” during the making process (reparability, reuse, handling…), in order to 
imagine future specifications for puppet makers.  
This study initially focused on the environmental impacts of a cultural good but finally questions the 
importance of this dimension regarding sustainability. In fact, even if puppet consumes resources, it 
contributes, as a cultural good, to Human development with the creation and diffusion of cultural capital 
(Bourdieu, 1979). When considering Human development as the main objective of sustainability while 
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respecting planetary boundaries (Allais et al., 2017), one can consider the cultural value created by 
puppets more significant than the limited environmental negative externalities. Environmental impacts 
of puppet and shows have to be decreased but positive externalities have also to be considered and 
valued. The tendency, for eco-design project, is to value the reduction of the environmental impacts 
whereas the question of the social utility of a consumption product is rarely asked. On-going research 
aims at understanding interactions between cultural events and their territory and their contribution to 
sustainability. This upcoming research is based on the analytical framework for territorial project 
(Gobert and Allais, 2017) previously deployed for the analysis of PSS project for small household 
equipment.  
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