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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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needs and preferences play a key role (Grunert et al., 2008).
Addressing the consumer started in the 1990s with the
publications of a consumer-oriented approach by Jongen and
Meulenberg (1998), Linnemann et al. (1998), Sijtsema et al.
(2002), Linnemann et al. (2006), Grunert et al. (2008), and
Moskowitz and Hartmann (2008). The need of consumers
involvement is also addressed in current studies about Circular
Economy (Heidbreder et al., 2019). The relevance of addressing
the consumer in the circular economy is also made by Muranko
et al. (2018). They developed the Pro Circular Change Model
in which they perfectly address consumers characteristics such
as pro-circular values, behavioral intentions such as attitudes,
norms and control as well as behavioral change interventions.
Their model represents the consumer but these insights are of
value even more if they are involved in the design of food.
Moreover, Camacho-Otero et al. (2018) state that publications
about the integration of users and consumers into the design
process are rare. This study adds to this from a food system
perspective in order to support innovations not only for
consumers but also with consumers in the design process of food.

Bringing disciplines in-line with consumers’ needs and wishes
is also a notable issue in the world of design. Design experts have
developed techniques and practices to address open, complex,
dynamic and networked problems (Dorst, 2015), such as design
thinking. This approach makes it possible to think about and
link consequences, such as wishes, needs or values, to items, such
as design objects, systems, services or concepts, and working
principles, such as functionality (Dorst, 2015), Design thinking
is a structured way of thinking applied in design activities that
use designer’s methods to match people’s needs with what is
technically feasible and commercially viable (Brown, 2008). That
design thinking is also relevant for food innovation addresses
Olsen (2015). She describes the background of design thinking
and proposes that design thinking is a learning approach for
innovation that needs to be discussed, improved and tested
within the food domain in order to support food development
with more interaction and communication among the different
disciplines and quicker actions with an eye on consumer empathy
(Olsen, 2015). According to Olsen (2015), there are three specific
aspects capturing the core of Design Thinking: First, consumer
empathy by means of interacting with users in all phases. Second,
visualization and rapid prototyping, and third, collaboration such
as co-creation and interaction with different disciplines.We agree
with Olsen (2015) that design thinking will be helpful for food
innovations toward circular economy and further exploration
is needed.

To date, the food innovation process or funnel has been
presented as a linear process, but in a rapidly changing
world, a circular process is needed, one that represents
an iterative process. Our paper supports the approach of
Olsen and further elaborates on it by presenting a circular
food design approach in food system perspective. The
aim of this paper is to introduce Circular Food Design
model and present some applications. Applications are
given regarding how design thinking can be combined with
consumer involvement and participation in the form of
research in different phases of food innovation with regard

to food system elements such as production, processing
and consumption.

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. Of
which we especially focus on food processing and transformation,
food retail and provisioning and food consumption. In addition,
the linkage with design thinking is addressed and presented
in a model that will be explained by applications. Moreover,
research questions are presented focussed on the identification,
development and optimization phase for the different elements of
the food system such as agricultural production, food processing
and food consumption. This Circular Food Design model can
support a way of thinking that will support multidisciplinary,
citizen participation in food product development as part of food
system transition.

BACKGROUND

Food System and New Product
Development
Nowadays there are numerous examples of failure in NPD in
the food domain. Often, this failure is due to the mistaken
assumption that technological innovations indubitably lead to
products with interesting health or sensory characteristics that
will be positively viewed by consumers (Dijksterhuis, 2016). This
is even more relevant when this product development process
is considered to be part of the current food system which
consists of 5 elements of food supply system e.g., agricultural
production, food storage, transport and trade, food processing
and transformation, food retail and provisioning and food
consumption (Van Berkum et al., 2018). Moreover, developing
toward a more circular food system environmental drivers such
as minerals, climate, water, biodiversity, fossil fuels, land and soils
should be taken into consideration (Van Berkum et al., 2018).

Above issues show that in order to involve consumers in
food product development also interaction with engineers is
needed. That is exactly why Saguy and Taoukis (2017) state
that food engineering is faced with a plethora of demanding
challenges such as partnerships, creativity, multidisciplinarity,
entrepreneurship, sustainability, health and nutrition. These
researchers state that a paradigm shift is needed in food
engineering. Below a tool is presented that describes how food
engineers could cooperate in NPD in regards to multidisciplinary
teams and increased creativity from food system perspective.

Consumer Research Point of View
For decades, a linear way of thinking has been represented in
different phases of product development. This approach was
defined via the opportunity identification phase, the development
phase, and the optimization and launch phase (Van Kleef et al.,
2005). The opportunity identification phase consists of different
methods, such as the understanding consumer needs methods,
creativity enhancement techniques and screening techniques.
The aim of this phase is to explore and understand consumers’
perception of the product in their everyday life. In addition

Frontiers in Sustainable Food Systems | www.frontiersin.org 2 November 2020 | Volume 4 | Article 582193

https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/journals/sustainable-food-systems#articles


Sijtsema et al. Circular Food Design

to that, by means of creativity enhancement techniques, input
should be provided for possible solutions. The next step has
to be the screening of these possible solutions. When further
developing a product planning tools, such as Quality Function
Deployment, are helpful. Before launch, several rounds of
optimization by means of product testing are needed. This
process of product development is also described in the
consumer-oriented stage gate process by Grunert and van Trijp
(2014) (Figure 1). In this process consumer needs are combined
with technological opportunities in the same four phases as Van
Kleef et al. (2005) has given in this linear model. In addition,
this model perfectly shows the necessity for interaction between
different disciplines of technology and marketing and consumer
research. Grunert and van Trijp (2014) describe that integration
or consumer orientation is a challenging task that requires close
interaction between the technological and marketing/consumer
science capabilities within the company. Thus, in development
of new products the consumers’ point of perspective has to be
included. In addition interaction between the different involved
disciplines needs attention.

Participation, Open Innovation,
Co-creation and Participation
In order to be more successful in food product development
(Moskowitz and Saguy, 2013) stated that several of the most
salient innovations include dealing with different groups and
networks that exist both inside and outside the corporation (e.g.,
open innovation, partnerships), improved processes (e.g., stage
gate processes), new ways of innovating (e.g., crowdsourcing),
and an intimate understanding of the business processes. Crucial
in this case is how often and in what way the consumer or end-
user is involved during the innovation process. For example,
the review of Bigliardi and Galati (2013) finds four different
models of open innovation. In two of these the consumers
are part of the knowledge exchange and in the other two,
they are not. These open innovation models link with the
concept of customers’ co-creation (Prahalad and Ramaswamy,
2003). Co-creation shows the process and integration of several
aspects as well as the importance of communication between the
different disciplines present in product development. Generally
co-creation is considered a method of cooperation in which new
solutions are developed toward an idea or wish and by a group of
people having different disciplines and backgrounds that include
the end users or consumers. It is an open, active, and creative
process in which added value is created between idea providers,
people who are also thinking about this problem, end users and
other interested people Ehlen et al. (2017).

Publications about the application of co-creation of food
are rare. To the best of our knowledge, Filieri (2013) presents
the first co-creation example for food in the early phases
of NPD. Their paper concludes that customers or consumers
freely provide valuable, original, new, and feasible ideas that
can foster product and service innovation and may trigger
process innovation. This study illustrates how a food company
has used the ideas gathered from customers to develop new
products and services. The most intriguing aspect is that a

consumer suggestion elicited a technology innovation (steam
cooking of biscuits) that was adopted for the first time in
the field. It also shows the company has gathered strategic
information about consumers’ needs and desires. Finally, this
study discusses the importance of knowledge and transparent
communication. Another more recent example from Jacobs
(2015) explores co-creation for chips in a multidisciplinary
perspective (e.g., marketing, heritage studies and history) and
shows that knowledge, reflexivity and insight to be gained at their
intersection is of added value. These co-creation studies show the
relevance of considering insights from several disciplines as well
as consumer inclusion.

Design Thinking
To date, the new product development was mainly described
as a linear process, but since the interaction between different
disciplines and integration of the consumer became increasingly
important, one can now speak of continuous or iterative product
development (e.g., co-creation, co-innovation or co-design). The
domain of food can learn from this approach that innovation
is a process in which interaction between disciplines is needed
and should be a circular approach (Schneider and Stickdorn,
2010). Supporting and structuring this interaction between
different disciplines is a process familiar in the world of
design and recognized in design-focused literature. Design
Thinking has been defined as “a human centered innovation
process that emphasizes observation, collaboration, fast learning,
visualization of ideas, rapid prototyping, and concurrent business
analysis” (Lockwood, 2010). Design thinking is able to break large
problems into smaller pieces resolved via a practical stepwise
approach, for example via the Double Diamond Model of the
British Council (Tschimmel, 2012) presented in Figure 2. The
concept considers divisions between problem, problem definition
and solution. This Double Diamond design process model is
graphically based on a simple diagram describing the divergent
and convergent phases of the design process that gives the model
the form of a double diamond.

Designing is a dualistic approach in which both problem and
solution need to be explored. This dualistic approach is also
represented in the 4Dmodel. The design starts with exploring the
problem to find inspiration for ideas and potential solutions and
turning these ideas into tangible sketches or prototypes, in several
steps back and forward. In this way, designers learn quickly about
the problem and solution in order to review and re-examine it
until there is a distinct match between problem and solution. This
design is a process of two steps forward, one step back in which
visualization, learning and transformation are key.

The double diamond model is also called the 4D model
because the name of each phase starts with a “D”:

Discover—search for new opportunities, markets, processes
and the like, in daily life and literature via methods such as
research. In this phase the actual problem that has to be solved,
has to be defined. Generally, the problem is linked to how to
come up with more healthy and/or sustainable foods. The aim
is to explore and better understand consumer behavior and
attitudes and the possibilities of products, co-products, processes,
ingredients, packaging, and or distribution.
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FIGURE 1 | The formal gate way process of NPD (Grunert and van Trijp, 2014).

FIGURE 2 | Double diamond model (Tschimmel, 2012).

Define—to select first insights, in order to demarcate the topic
and redefine it. Get insights into possibilities for technologies of
processing, products, ingredients and packaging based on testing.
These insights might help to demarcate the options of type
of products, target groups, product characteristics, distribution
channel. Selection is done based on insights from the different
disciplines involved.

Develop—solutions are developed, iterative refined and tested
in multidisciplinary teams. Development of samples/concepts
with different processing, types of ingredients, packaging, target

groups and the like. For example by means of sensory research.
Based on the development and testing of these with experts
and consumers, the results will guide to define which products
and ingredients are more appreciated and optimize the options
even more.

Deliver—the final prototype (thus the food product,
package and associated distribution and communication)
is tested, produced and launched. Thus, the full concept
is available, including the processing chain and locations
of availability.
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According to Olsen (2015), design thinking should also be
relevant for the food innovation process. To search for a solution
to the problem in the case of a new or improved food or
package, it is usually needed to repeat the different phases of
discovery and refine elements of the product in the food system
context. That includes, for example, the choice of technology,
way of production and distribution, the particular product and its
ingredients, the concept of full product and package, rest streams
or co-products, disposal and associated communications and
marketing. For example, in the Define phase participants choose
e.g. types of products and processing technologies, ingredients,
distribution channels after which another part e.g., ingredients
and type of packaging of the concept will be developed.

CIRCULAR FOOD DESIGN MODEL

The Circular Food Design model combines the aims of the
different product development phases from consumer research,
food system and design thinking point of view. This model,
presented in Figure 3, addresses the fact that there are
several possible combinations of the four phases (opportunity
identification, development, optimization and launch) with
the food supply system perspectives considering agricultural
production, food storage, transport and trade, food processing
and transformation, food retail and provisioning and food
consumption. From sustainability point of perspective within
food system there should be attention to be efficient with
resources, recycle, and support waste recovery. In addition to
these, the elements of the design thinking approach with its 4
Ds (discover, define, develop and deliver) need to be included.
What is included depends on if you are dealing with incremental
or rigorous innovations and if a concept is available. Below we
explain this model based on several studies done last decades.

This circular food design model is meant to support and
structure the development process in the food system perspective.
In practice, it is not always necessary to start with opportunity
identification. Depending on the concept or product available,
one could also start in the development stage. Ideally, to
avoid misunderstandings, the consumer perspective is taken into
consideration immediately. To answer the different questions in
each phase, several methods are available. In the above example
group discussions, surveys, and sensory consumer research
are applied. In addition, creativity was used in regard to the
way questions were discussed via means of visualization or
association both in workshops with experts or with consumers.
In this way, exploring relevant issues is both more attractive
to participants and provides more abundant data. The model
supports structuring the questions in the different phases.
Table 1 presents the questions to be asked in the different
phases to find solutions that will work best from a health and
sustainability perspective.

DESCRIPTION OF THE MODEL BY MEANS
OF APPLICATIONS

Below some examples are given which each show a different
combination of stages, food system elements and one ormore D’s.

During opportunity identification and development, problem
orientation is central therefore mainly discovering and define
take place, while optimization and launch is more solution
oriented and develop and deliver methods should be applied.

Application: Too Much Fruit, Too Little
Consumption
In order to stimulate fruit consumption possibilities of
dried fruit were identified, dealing with food consumption,
agricultural production and food processing. In the opportunity
identification phase possibilities of processing technologies of
drying were explored, the type of product such as strawberries,
cherries or black currents had to be chosen and consumers needs
and perceptions discovered. Based on literature as well as group
discussions consumers’ needs, wishes and perceptions of dried
fruit were explored (Jesionkowska et al., 2007). In this qualitative
study, consumers’ ideas and associations of dried fruit in general
were discovered by means of projective techniques, which trigger
participants creativity. Other techniques, such as the repertory
grid, were applied to gather ideas and obtain possible solutions
concerning dried fruit products and about which products dried
fruit could be added to. In this opportunity identification phase,
comparable products already on the market were explored to
help visualize and discuss product characteristics. Additionally,
the technological possibilities were explored by means of
discovering the possibilities and restrictions of conventional
and freeze-drying of fruits. These consumers and technological
insights were exchanged within the team of experts from
different disciplines. Further discovering and defining of the
product was supported via a quantitative consumer study
(Jesionkowska et al., 2009) that provided deeper insight into the
consumption of several dried fruits (e.g., raisins, dates, and figs)
and products containing dried fruits (e.g., cereals, cookies, and
tea). Based on these consumption insights from quantitative
consumer research, it was learned that dried fruit added to
other products might reach more people than dried fruit on
its own, especially in the Netherlands and France. Thus, these
consumption insights together with technological explorations
made the multidisciplinary team to choose conventional drying,
because the concepts of dried fruits seem more appropriate
to add to product groups, such as cereals or biscuits. In the
development phase different types of fruits were dried, tested
and potential concepts were judged based on preliminary taste
testing. Taste and health benefits were criteria chosen within
the team to be included in workable concepts and therefore
black currant and sour cherry were selected as the types of fruit
with the greatest potential. During this development phase, the
conventional drying conditions were optimized and different
potential osmotic agents such as sucrose, apple juice and inverted
sugar were tested. Thus, several concepts for different types of
fruit and different osmotic agents were developed (Konopacka
et al., 2009). For example, the selection of the type of fruit as
well as the osmotic agents were discussed in a workshop during
which the insights from both consumer studies perspectives
and processing tests were exchanged between experts to help
them make the best choices and prepare the optimization
phase. Figure 4 presents the different phases and food
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FIGURE 3 | Circular food design model.

system elements taken into consideration during discovering
and defining.

Application: Exploring Bio-Based
As part of circular economy the use of renewable resources
for packaging of food recently got more attention in terms
of more efficient use and recycling of resources. During
opportunity identification exploration of consumers perception
of bio-based is needed therefore associations with bio-based

as term and different bio-based products is studied (Sijtsema
et al., 2012). Creative group discussions gave insight in, or in
other words discovered, consumer ambivalent feelings about
bio-based as a concept and motives and barriers with variety
of bio-based products and whether it is applicable for all
products/companies or not. Those insights were quantitatively
tested in a survey for a representative sample, which helped
to define those characteristics most relevant for further
development. Companies should be aware of consumers their
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TABLE 1 | Examples of questions of the different food system elements and the 4 phases of product development in circular food design.

Opportunity identification Development Optimization Launch

Agricultural

production

What are possible

production systems?

What are appropriate

production systems?

Which production systems

suits the best?

Is it worth to communicate

the production adopted?

Food storage,

transport and

trade

What are possible

distribution channels?

Which distribution channels

are relevant?

What channel suits the

best?

Is it worth to communicate

about distribution?

Food processing

and transformation

How do consumers

perceive food product

group, processing

technology, food

production? What do they

know about it?

Which (co-) products,

package and processing

technologies are possible?

It is possible to reduce

number and/or intensity of

the existing

processing steps?

Which values or themes are

relevant to the company?

How do consumers

perceive potential solutions

and claims?

What is the most

appropriate combination of

processing, packaging and

ingredients to get the

desired performance of

my product?

Are there some

nutritional/sustainable-

related claims that can be

achieved by limited

formulation changes?

Which marketing strategy is

most appropriate for my

target consumers?

Which is the optimum

combination of product,

process?

Are there packaging

solutions that could improve

intrinsic or extrinsic

properties of my product?

Fine tuning and evaluation

of activities?

It is worth to communicate

the processing adopted?

Food retail and

provisioning

What might be target

groups?

Are the value or mission of

company in line with the

opportunity identified?

Which target group,

consumption moment,

distribution channel

are relevant?

Which target group,

consumption moment,

distribution channel

most appropriate?

Where and how to

position product?

Food consumption What is known about actual

consumption with regard to

the product group and/or

consumption moment?

Which consumer’s needs

(expressed or hidden) and

values does my product

answer?

Which target groups are

of interest?

Which values do consumers

attach to potential

solutions?

Which consumer target

group and product group

seem to be most

promising?

How do consumers

perceive the product and or

process and or production?

Which concept X, Y or Z do

consumers prefer?

What knowledge and

perceptions do consumers

have about concept,

ingredient or claims?

Which concept is

preferred best?

Resources,

recycling, recovery

What will be co-products?

What are packaging

recycling possibilities?

What could be done with

co-products?

What is most appropriate

type of recycling or reuse of

product and packaging?

Which concept of

co-product, and packaging

recycling suits the best?

If and how to communicate

about co-products

and recycling?

ambivalent feelings which need further attention (Onwezen et al.,
2012). Moreover, Reinders et al. (2017) show that attitudes
toward a brand are influenced by the actual amount of bio-based.
These consumer insights are of value for companies who develop
or apply bio-based products or packaging. Figure 5 presents this
application in the opportunity identification phase for two food
system elements in discovering and defining.

Application: Targeted Interventions
To optimize a solution which aims to increase fruit and vegetable
consumption, target groups are created based on consumption of
fruit and vegetables and health related motive orientations. This
is presented in Figure 6. During the optimization phase product
characteristics are developed and delivered and based on these
interventions or communications strategies are developed for the
different target groups (Raaijmakers et al., 2018). In order to
support the multidisciplinary discussion between experts such

as breeders and growers and consumer research results of the
consumer studies were visualized (Labrie and Sijtsema, 2018).
It was up to the experts themselves to apply the insights in the
innovation process for the launch of a specific type of fruit or
vegetable for a specific target group.

The above applications show the multidisciplinary character
for innovation in food system such as dried fruit, bio-
based packaging and interventions for target groups. Types
and varieties of products, processing, different ingredients
and technologies as well as efficient use of resources were
chosen based on combining consumer insights and technological
explorations. The above cases show the value of the iterative
process, the different steps of design thinking and how these steps
were applied to the different phases of product development.
This approach also shows that it is a stepwise process in
which discover and define as well as develop and deliver
are continuous, going back and forth considering choices for
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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.

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.

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
Kleef et al., 2005). These researchers determine that inmost cases,
focus groups, surveys and the study of demographic data are
used instead. Therefore, the success rates for new products is
relatively low (Wind andMahajan, 1997). Thus, there is a need for
more accurate application ofmethods 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, it’s
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

social wellbeing and responsible and effective governance (EEA,
2017). For example development of innovative agricultural
production systems toward circularity might make use of this
way of thinking. Moreover, in the transformation toward a
more sustainable food system especially resources, recycling and
recovery needs attention.

Next, concerning these issues, legislation regarding new
food ingredients, such as insect protein, has to be taken into
consideration, as well as legislation regarding claims or the
application of new technologies.

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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