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Innovations are urgently required to transform toward a more circular food system
in which the food production and processing is more sustainable and the dietary
patterns of consumers are more healthy and sustainable. It is needed to be more
innovative in a multidisciplinary and consumer oriented way. Therefore, this paper
introduces circular food design model and presents some applications. This paper
presents background information regarding relevant models of product development
and combines approaches and insights from different disciplines, such as consumer
and food science, all present in the food system. In addition, the linkage with design
thinking is addressed. Moreover, research questions are presented focused on the
identification, development and optimization phase with regard to agricultural production,
food storage, processing, retail and consumption. This circular food design model can
support a way of thinking that will lead to multidisciplinary and citizen participating in food
product development. The added value of circular food design model is; first, the model
stimulates a citizen participation approach in a creative way; second, the model supports
communication and collaboration among all involved disciplines. The newly developed
circular food design model visualizes an iterative approach meant to be a flexible and
creative tool to structure the new food development in the different phases to support
value creation in the food system in order to support its transition.

Keywords: co-creation, food product development, design thinking, circular food design, food system, multi
disciplinary, visualization, creativity

INTRODUCTION

Increasing dynamics and complexity of the world in general, as well as the food system, specifically,
demonstrate the need for more flexible food innovation in order to become more sustainable and
healthy. The importance of food innovation has been an important issue for centuries. Starting
with the twentieth century, food innovation has changed from a perspective of scarcity followed
by a health perspective to that of a more sustainable food system and dietary pattern at present.
The position of consumer acceptance of food innovation has become more relevant during times
of abundance; thus, in recent decades, a transition from market push toward market-driven,
consumer-oriented and even co-creation has occurred (Grunert and van Trijp, 2014; Saguy and
Taoukis, 2017). User-oriented innovation is defined as a process toward the development of a
new product or service in which an integrated analysis and understanding of the users’ desires,
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Circular Food Design

FIGURE 4 | Circular food design, application too much fruit, too little consumption.

products, processing, ingredients, packaging and other items,
such as distribution, claims, or waste recovery. The above
applications show that depended on the starting position the
model can be applied flexible.

DISCUSSION

Beyond the linear approach of new food product development,
we propose a circular food design that takes a multidisciplinary

approach and stimulates interaction with citizens through all
phases of product development in a food system perspective.
In this user-centered approach their associations, experiences,
attitudes, values of products, production, processing, packaging,
labeling and claims are explored in a more creative and
iterative way.

Circular food product design has the following characteristics
with regard to the food system and citizen point of perspective.
First, not only the product itself but daily life experiences
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FIGURE 5 | Circular food design, application exploring bio-based.
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of consumers as represented by specific moments, situations,
habits, routines, traditions or values will be considered. In
addition, consumer perception and acceptance of the technology
applied during production and processing should be taken
into consideration. Second, by means of qualitative (e.g.,
interviews, groups discussions, customer journey, diary) and
quantitative (e.g., surveys, experiments or interventions) as well
as participatory methods and workshops, citizens are involved in

the process. Exposing the citizens to technological possibilities
and attempting to understand their perception of technological
innovations in the food system is needed. Tools and methods
applied should not only consider the rational consumer but
also include the irrational behind their behavior by means
of the use of pictures or drawings intended to stimulate the
imagination. The application of projective techniques is helpful
in this (Jesionskowska et al., 2008; Sijtsema et al., 2016). Applied
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FIGURE 6 | Circular food design, application targeted interventions.
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in the case of health, these techniques can find perceptions of
food showing irrational associations, emotions, needs and wishes
(Sijtsema et al., 2002). Finally, while integration of consumer
input is needed, they can have different roles, from reflective or
consultative in a user-oriented or consumer-oriented approach
to a full participatory role in co-creation. Overall, this approach
means, in the words of Tschimmel (2012), “designing with
users in a human centered approach, instead of for users in
former times.”

The large risk associated with technology-driven innovation in
food products lies in the subtle conflict between the consumers
being uninformed and therefore having an ambivalent attitude
toward food and its production and processing that might lead to
a negative perception of the innovation. In this respect, tailoring
the technological innovation to the consumers’ need is the key to
a successful design of new products.

Circular Food Design also supports interaction between
different disciplines. The Circular Food Design model is
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developed to show that both food and consumer science should
come together in a circular, iterative and concentric approach
that combines insights from different disciplines in each phase.
First, the need for this approach is also stressed by Saguy and
Taoukis (2017), who state that food engineers of the future
will have the additional responsibility of addressing entirely
new topics and dimensions, such as innovation, partnerships,
creativity, entrepreneurship, sustainability, social responsibility,
population growth, and aging. The Circular Food Design model
will help to identify the different phases and related questions and
structure the different variables and testing assumptions. Second,
in order to support the communication between disciplines
in this process Jacobsen et al. (2014) developed a useful
framework in the EU project CONNECT4ACTION that explains
the internal and external communication performed during
the different phases of product development. Examples of this
multidisciplinary cooperation are presented in Bertschinger et al.
(2009). Third, creativity is not only helpful in consumer research
Linnemann et al. (2006) but also helpful when transforming
ideas, insights, and observations into product characteristics,
concepts or prototypes by making use of drawing, images and in
working toward prototypes. This creativity is also needed, since
the majority of available methods and techniques to be applied
in early phases of NPD are not used at all by companies or
only applied in an ad hoc manner (Mahajan and Wind, 1992;
Nijssen and Lieshout, 1995; Nijssen and Frambach, 2000; Van
Kleefet al., 2005). These researchers determine that in most cases,
focus groups, surveys and the study of demographic data are
used instead. Therefore, the success rates for new products is
relatively low (Wind and Mahajan, 1997). Thus, there is a need for
more accurate application of methods and techniques to integrate
into new product development to improve it. The Circular Food
Design model stimulates creative method application helpful to
product development. Fourth, the applications described only
show one or a few steps in one or two phases of the innovation.
The choice for a circular model also wants to represents that
it should be an iterative process. Which means that the next
steps to further improve the concept will show that feedback
loops of different issues such as the product itself, its taste, its
packaging as well recycling options of the package might be taken
into consideration in the next phase. This also means that again
different disciplines should bring their questions and insights
together in order to create a continuous process of innovation.
In its current form the model is developed based on
insights and experiences of processing and transformation, food
retail and provisioning, and food consumption in Europe. In
future applications it will be also relevant to take agricultural
production into consideration, which is confronted with the
following four key challenges in EU: resource efficiency of
food systems, enhancing resilience, protecting and improving
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CONCLUDING REMARKS

The model is meant to be a tool to structure and combine the
different perspectives and phases of innovation in food system in
order to be more iterative, creative and successful in healthy and
sustainable food development.

The added value of circular food design model consists of
supporting communication and collaboration among all involved
disciplines, stimulating citizen involvement and participation.
This approach includes adding visualization and creativity to
the transformation and prototyping process, stimulating internal
and external communication and includes interaction with the
consumers during all phases.
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