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ABSTRACT 
 
 

In a diverse array of eating contexts, edible containers have the potential to replace disposable 
containers and to offer new solutions for waste reduction directly at the source. Disposable food 
containers constitute a significant and ever-increasing component of total urban waste, given the 
expanding demand for ready-made meals fostered by the modern urban lifestyle. This paper will 
address how the edible container represents a substantial opportunity for food innovation, and can, 
simultaneously, positively impact social behaviour and generate new sustainable market opportunities. 
Further, it examines the creative dimensions of the project, the possible future scope of industrial and 
artisanal production, and some of the inherent environmental and food safety issues. 
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INTRODUCTION 
 
The Taste No Waste Project1 invites us to reflect upon overconsumption and its impact on global pollution. Recent 
research in food studies has widely documented how food habits have changed and how consumption has become more 
individualized and less structured around the home-cooked meal. As a result, food is often consumed over the course of 
the entire day, with meals frequently eaten on the fly. The current disposable plate becomes somewhat of a symptom of 
this tendency toward deconstructed food habits and nomadic life-styles. As the issue of food packaging waste grows ever 
more critical, the Taste No Waste Project aims to explore potential solutions for waste reduction at its source by creating 
food materials and products that will replace non-sustainable and disposable options. 
 
 
FOOD DESIGN APPROACH 
 
The project considers functional, aesthetic and ethical dimensions as equally significant in the development of tasty and 
meaningful products. Edible containers are more than just a practical response to pollution – they are vehicles for 
changing societal norms and behaviours. As such, the project simultaneously challenges the very notion of food, to 
introduce functional receptacles and a new typology of shapes and tastes that distinguishes these products while 
considering people’s perception and experience of the edible products themselves. It approaches food as material, and 
edible containers as material culture. The development of edible plates is situated in what is now commonly referred to as 
Food Design, combining research in applied gastronomy, food science, and food process. Yet, as the success of edible 
containers relies on their acceptance and positive appropriation by a diversity of consumers, it also takes into account 
how such a concept may be implemented in everyday life by way of fieldwork research and anthropological 
considerations. Our perspective draws heavily on theories of aesthetic experience in everyday life (Aronowitz, 2000; 
Berleant, 2007; Light and Smith, 2005; Saito, 2007), which highlights the importance of bridging knowledge about 
social, cultural and subjective perceptions and representations of the sensitive world in design projects.  
 

                                                
1 Sections of this article are drawn from Leclair Bisson, D. (2009). Edible: Food as material. Montréal: Les éditions du 
passage, and from Leclair Bisson, D. (2010). The edible plate: A viable cultural and material model for waste reduction. 
In F. Ceschin, C. Vezzoli,and J. Zhang (Eds.). Sustainability in Design : Now! Challenges and opportunities for design 
research, education and practice in the XXI Century (pp. 682-690). UK: Greenleaf Publishing. 
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EXPERIMENTING WITH FOOD AS MATERIAL 
 
The concept of edible plates and containers has been in development for more than ten years now. Early work consisted 
of exploratory prototypes, but mainly experimental studies with a variety of inherent properties of food2. Attention was 
given to mechanical, aesthetic, organoleptic, nutritional and colour properties of foods. Food transformation processes 
and equipment were also extensively explored. A wide corps of unique food samples resulted from this research and 
illustrates the possibilities of new food transformation (Figure 1). 
 

        
 Figure 1: Food samples (Image credit: Pol Baril, 2009) 
 
 
The design of edible plates and containers, above all, highlights the problem of materiality. Because food matter can be 
fragile, brittle, soft or crumbly, it must be strengthened structurally for it to support a culinary dish; the challenge here 
was to create plates and containers that can be easily manipulated and held in the hand, as well as provide an enjoyable 
mouth-feel and taste. The experimental research was conducted with three categories of textures: crunchy, soft or flexible 
(like crêpes), and jelly-like. Recipes were developed to create both thick and thin layers adapted to diverse uses, and to 
the shape of foods themselves. Some were also developed as impermeable barriers to hold liquids and retain moisture. 
Moreover, the materials were designed to withstand a certain amount of movement and handling in response to today’s 
need for mobility with regard to food consumption.  
 
Appropriate production or transformation processes were selected according to a defined set of characteristics. First, the 
properties of the material, its viscosity and its ability to adhere to the equipment and moulds used in production were 
considered; next, the modes of production, either through thermal transformation (various cooking methods and/or 
refrigeration) and/or mass/volumetric transformation (dehydration) were examined; and finally, the various methods of 
forming and shaping the material were explored. 
 
This culinary research also explored new tastes and concepts of food pairing. Some food materials were purposely made 
to be more neutral in taste, whereas others were intended to play an important part in the gustatory experience of the 
entire meal. Attention was also given to the potential nutritional value of the containers. Food colours were researched 
extensively by working with a wide variety of vegetables, legumes, flours (some of which were created), and fruits. No 
artificial colorants or additives were incorporated into the recipes or transformation processes. A colour-classified food 
index was developed for this exploration to help create naturally coloured formulations. The research was then guided by 
observation on the stability and/or transformation of the pigments during food experimentation, along with other 
documented studies on the thermal performance of food pigments. The series of food samples created revealed a vast 
chromatic spectrum. This exploratory research has provided a new, substantial foundation for the development of food 
containers for both artisanal and industrial production directions. 
 
  

                                                
2 The experimental phase with food was supported by the Research-Creation Program from the Fonds québécois de 
recherche sur la société et la culture, and conducted with the collaboration of chefs and food scientists, primarily from the 
Research Center of the Montreal Culinary Institute (Institut de tourisme et d’hôtellerie du Québec). 
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A NEW TYPOLOGY OF PRODUCTS 
 
As a new food product, the edible container or plate should offer a unique taste experience, but also a novel aesthetic and 
ergonomic experience. Qualities such as familiarity, sensoriality, easy of manipulation, and interactivity are among the 
product qualities evaluated in the project, and briefly discussed here to support how significant these are to inducing 
greater appreciation and acceptance by users.  
 
We believe a new food aesthetic - outside the boundaries of the current shape and materiality of food - is required in 
order to infuse new cultural and environmental meaning and value into commercially viable edible products. Although it 
is expected that their dimensions be smaller than ‘standard’ plates, these objects are not intended for use with finger 
foods, now so popular in the world of gastronomy. Nor do they imply the elimination of knives and forks since they too 
can be made edible. Their material properties and form, envisioned for hand-sized applications, draw from applied 
gastronomy rather than from archetypal tableware or currently available disposable containers. As we begin to work with 
different market niches, the aesthetic properties and materiality of some products are closer to existing references. For 
others, the formal language has extended into surprising and complex shapes. Examples of prototypes in Figure 2 
illustrate the more familiar geometry of a catering plate and small multi-purpose cutlery. In contrast, the Fun Food 
Station, an all-edible lunch kit designed for children, suggests a more unexpected and interactive configuration. For 
example, the top plate can hold a small sandwich or vegetables and is made out of a crispy vegetable material. It rests on 
an outer ring made of fruit paste that is hollow, and contains juice or any other liquid. The ring has an opening in it to 
allow the insertion of a straw made out of cookie dough - thus, the Station itself constitutes a complete meal. 
 
 

 Figure 2 : Prototypes of Fun Food Station and Catering plate  (Image credit: Adrien Duey, 2003) 
 
 
Aside from the obvious dimensions of taste, touch is undoubtedly the most informative and meaningful sense captured by 
the experience of edible containers. Touch as an aesthetic experience plays a significant role in peoples’ interpretation 
and learning of the new food practices involved. When confronted with new or unfamiliar practices, people tend to 
become more mindful of their rapport to the material environment, and more conscious of their sensitive experience 
(Paterson, 2009). In perceiving touch, we process more than the formal and textural information of our material 
environment. Ackerman explains how ‘touching objects triggers the application of associated concepts’ (2010: 1713), 
placing individuals in particular ‘haptic mindsets’ (2010: 1713) that inform the sensory experience and influence 
behaviour. The perception and experience of shape and materiality of the edible containers represents significant 
dimensions explored in our fieldwork.  
 
Particularly relevant for our study is the consistency and texture of the food material, as the perception of these attributes 
may shape the experience of touching and handling the container, and directly impact the taste experience. A notable 
example discussed by Krishna and Morrin (2007) refers to how the taste of water may be mediated through the hardness 
of the bottle it is in. The water contained in a hard bottle will be perceived as better in taste than the one in the bottle 
made with thinner and more flexible plastic that might lose its shape. In this case, the rigidity of the material affects the 
actual positive or negative perception of the object, which in turn affects the valuation of taste or quality. Emphasis is 
given to the perception of the materiality of the edible containers. Some people may first perceive them less as food itself 
and more as objects of packaging. The containers must convey all of these ideas - that they are made to be touched, to be 
held and manipulated, and to be eaten. 
 
As an example of research fieldwork on perception and the appreciation of textures, the public was invited to test 
containers made out of edible gels at a day-event during the Montreal Design Open House Week in 2010. Visitors were 
served samples of edible cylinders made from a mix of diverse vinaigrettes and Agar Agar, creating colourful, gelatinous 
yet firm objects (Figure 3). These cylinders, which could be used to hold a salad or even a soup (the recipe can sustain up 
to 80°C), were moulded on-site in front of the audience. The use of Agar Agar powder is widespread in Asian cuisine, 
but has only recently been adopted by western cuisine, mostly in gastronomy and not yet well-known by the public at 
large. Its many applications in cooking make it an efficient, versatile and economical ingredient for moulding edible 
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containers, as well as edible films, and worth testing on a population with a low affinity towards jelly-like textures. 
Visitors were intrigued by the containers that they first perceived them to be moulded coloured glass, and were surprised 
by their sensorial experience of touching an intrinsically flexible material and then of eating a tasty and rapidly dissolving 
food. In this particular case, the incongruity between the visual and tactual attributes of the food gel sparked a beneficial 
surprise reaction, and greater interest was shown in tasting the product. Geke Ludden suggests that ‘sensory 
incongruities’ (2007: 254) for example between visual and tactual attributes, or between visual and olfactory attributes, in 
products, may create surprising effects and ‘can be seen as a means to create more pleasurable product experience’ 
(Ludden et al, 2007: 354). This was true for our experiment. 
 
  

   
 Figure 3: Edible cylindrical containers introduced at the SAT (Société des arts technologiques) 
 during the Montreal Design Open House in May 2010 (Image Credit: Bob Beck, 2010) 
 
  
Product affordability is taken into account, as the shape of containers should inform the users’ handling movements, and 
ergonomic and interactive shapes are created by exploring the many ways people grasp, seize or manipulate objects 
(Figure 4). To guide the design, a lexical and visual index of gestures (not confined to food) was developed (Figure 5). 
The index illustrates how people pick up plates or food containers, how the food is actually accessed (with cutlery or 
fingers) and how it is put into the mouth. These are three different clusters of gestures that are examined. How we use our 
hands and fingers can also be differentiated according to gender. For example, a first pilot study has revealed how some 
ways of handling food were perceived unacceptable by some women. Since products will not be gender specific, the 
interpretation of the meaning of these dimensions from the users’ subjective views helps refine alternative models of 
practices surrounding the act of eating edible plates or containers, particularly with regards to the diversity of contexts 
and markets in which they will be implemented. 
 
 

  
Figure 4: Onion-flavour crunchy three-bite spoon (Image credit: Bob Beck, 2012) 
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 Figure 5: Examples of hand holding containers from the ‘prehension’ visual index. 
 
 
CONTEXTS OF USAGE 
 
The ecological objectives of the project materialize in the implementation of the concept on various levels. Part of the 
strategic approach is to simultaneously develop products for a variety of settings and market niches, offering varying 
consumption experiences (Figure 6). Four distinct environments were identified: hospitality environments (the catering 
industry), institutional cafeterias (schools, universities, hospitals), food courts and supermarkets. At this stage of the 
project, we are exploring potential products for the catering industry, where container and food content are both part of 
the taste experience The hospitality environment represents a foodscape that is undoubtedly more receptive to food 
models that break with tradition. We are also introducing products through institutions such as elementary school 
cafeterias, making it a learning experience. The foodservice business has sought to reduce their ecological imprint, and 
create sound environmental and socially responsible practices. This is particularly true for the catering industry, or for 
those institutions which have moved toward reusable or biodegradable dishware. Particularly important is the provision 
of artisanal and industrial responses to environmental issues, with the development of viable objects geared toward mass 
consumption.  
 
 

  
Figure 6: Examples of tomato-base edible containers developed for both artisanal and industrial 
production (Image credit: Bob Beck, 2011). 
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ENVIRONMENTAL IMPACT AND SOCIAL ACCEPTABILITY OF EDIBLE CONTAINERS 
 
As we develop this project with a systemic thinking process, questions are raised as to how the edible container is to 
become a truly viable solution both environmentally and socially. In this last section we put forward two important issues 
raised in introducing the edible container to the market.  
 
The first critical issue concerns the impact of agricultural growth created by the use of food as a renewable material. 
Scale-up or production volume in the food industry directly impacts already limited agricultural resources. The project 
requires addressing the plausibility of its model with regards to sustainable productivity and land-use if it reaches 
industrial large-scale production when introducing edible containers to a variety of markets. The number of variables 
involved when analyzing the production impact of such a product makes a reliable life cycle analysis difficult. Until 
reliable data is made available, operating at smaller scale may be a more sustainable approach. For example, emerging 
social economies offer alternative and more sustainable models to the corporate economy. They include scenarios such as 
small and large-scale players participating in production, or community-supported agriculture (CSA), which profiles 
farms around cities.  
 
A second issue surrounds the social acceptability of edible containers. Consumption of the products in different markets 
will be mediated through a large number of environmental and social values. If the ecological aspect of the product is 
pivotal in generating interest from consumers, studies have shown that a positive perception of sustainable food or other 
products does not necessarily translate into consumption of these products (Vermeir and Verbeke, 2006,2008; Wandel 
and Bugge, 1997). Intention to actually buy such convenience food remains to be analyzed. It is also expected that the 
transition from disposable to edible plates will be gradual. Before the edible plate becomes a standard everyday object, 
much must be done to influence people’s perception of the role and impact of such products. Another challenge we face 
is that the idea of touching food remains unacceptable in many contexts and cultures. Senses of proximity, touch and 
taste are the most regulated senses (Classen, 2005). The fact that other people or environments can come into contact 
with one’s food can affect perceptions of quality, freshness or safety, and one’s willingness to ingest food. It can even 
generate disgust (Curtis and Biran, 2001; Miller, 1997). Because touching is an integral part of acquiring, handling and 
eating the edible container, the social acceptability of touching and handling food is examined in varied contexts. Our 
initial research shows a greater openness in school and catering contexts. If westerners are generally considered to have 
good food hygiene practices, studies have demonstrated that incidents of food-borne illnesses from its handling 
(Notermans et al, 1996), whether by individuals in their own home or by food handlers, continue to rise (Collins, 1997). 
Collins states that ‘consumers appear to be more interested in convenience and saving time than in proper food handling’ 
(1997: 1). As in any other food context, the health risks associated with edible containers may result from poor hygiene 
practices on the part of both consumers and food handlers (Wilcock et al, 2004; Redmond & Griffith, 2003a,b). Thus, it 
is important to create not only quality products, but also a context that promotes good food hygiene practices, particularly 
with regards to microbial food safety.  
 
 
CONCLUSIONS 
 
The Taste No Waste Project proposes introducing food into the array of production materials used for commercial 
products. Gastronomy and material science come together here in an exploration of the possible means of using food in 
the design of edible tableware, replacing non-compostable disposable ones, with the aim of demonstrating the untapped 
potential of food as a sustainable material. To successfully implement such a scenario for reducing waste we are applying 
a broader systemic thinking model to integrate social considerations at the development stage of the project, with 
particular attention placed on users’ perceptions and experiences of edible products, as well as environmental 
considerations.  The concept of a new range of edible objects and the exploration of food transformation to this end may 
contribute to the definition and introduction of a new and as yet unexplored avenue with regard to sustainable practices. 
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