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Abstract: Circular economy for food (CE) and food policies (FP) are two emerging but already
prominent research areas, particularly when talking about the cities of the future. This paper analyzes
the dynamics between these two fields of research, starting from review articles and the analysis of a
case study, underlying the fundaments that FP and CE share. In particular, this paper focuses on
using circular economy (CE) indicators and strategies to shape urban food policies (FP) to create a
new business and political model towards sustainability. It introduces four converging perspectives,
emerging from the literature, and analyzes how they have been integrated in the case study RePoPP
(Re-design Project of Organic waste in Porta Palazzo market), a circular project born from the FP of the
City of Turin (Italy). RePoPP is indeed a multi-actor project of urban circular food policies against food
waste, which demonstrates how a circular approach can be the turning point in the creation of new
food policies. This article wants to define for the first time a new research framework called “circular
economy for food policy”, along with its characteristics: the application of a systemic approach and
CE to problems and solutions, the need for a transdisciplinary and integrated project design for the
9R (responsibility, react, reduce, reuse, re-design, repair, recover, recycle, and rot), the use of food as a
pivot of cross-sectoral change, and a new form of collaborative and integrated governance.

Keywords: circular economy; food policy; sustainable strategies; systemic design; gastronomic
sciences; food waste; responsibility; reduce; recover; human health

1. Introduction

Growing urbanization poses new challenges and problems to the world, many of which are related
to food production and consumption. The percentage of people living in city environments has recently
reached more than half of the global population and is set to grow further [1], reaching 80% by 2050 [2].
As population increases, the demand for resources in urban areas grows, environmental problems
increase, socio-economic differences among citizens expand [3], and new energy needs arise [4].
A new food insecurity has crossed the threshold of cities all around the world, no longer relegated to
under-nutrition but characterized by a double burden of malnutrition, namely the coexistence of a lack
and excess of nutrition [5,6]. In fact, the increased risk of mortality associated with the poor nutritional
value of food has exceeded that of diseases relating to lack of calorific intake. While one third of the
world′s population has food security problems (about 868 million undernourished people), 1.5 billion
people are obese or overweight. The approximately 29 million deaths worldwide due to overeating are
rapidly reaching the 36 million caused by food shortages [7].

Presently, and most likely in the future, urban environments will be the central point for systemic
change, rippling through from local to a global change. The 11th Sustainable Development Goal [8]
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reminds us that there is a priority to “make cities and human settlements inclusive, safe, durable,
and sustainable”, and important realities are already following this path [3]. Some examples include
cities that are proposing a return to a slower and more traditional life, or a new focus that pushes a
proactive role of humans in the system [9], or that aim to create smart cities, sparking many controversies
and debates [10–12]. In essence, all the urban projects aiming at creating “the cities of the future” apply
different tools but share similar goals [10]. In particular, they all share the desire to move towards a
socio-economic paradigm shift. Fundamentally, integrated polices are key, particularly food policies,
which strengthen existing economic, social, and environmental ties to improve citizens’ wellbeing [1].
This paradigm essentially works to include, as opposed to exclude, citizens and applies a systemic
approach to design and analysis of policy.

What will be the role of food in the cities of the future? The intersectoral nature of food plays a
primary role in circular and sustainable urban development: from the supply chain to the many cultural
links, food has a mass impact on human lives, especially since the globalization of food influences
ecosystems and economies, long before it reaches our plate. With this in mind, food can act as the
lever for sustainable change in this urban context [3,13], a lens to uncover the interconnected problems
and find systemic solutions [14]. Food can help to move away from a classic “anthropocentric” vision
that sees man at the center of the urban system, as problem and solution [9], to an “ecocentric” one,
which sees humans as an essential part of an ecosystem in which systems exist in relation to other
systems [15]. With this vision, actors within the city play an important role, paramount to this is
their interaction with each other, the formation of relationships, and the exchange of matter, energy,
and knowledge [16]. Therefore, in this heterogeneous worldview [9], what surrounds human in an
urban system has the same importance as human themselves.

Humanity needs urban policies that can respond to these new challenges [12], involving more
actors, sectors, and political levels [3]. In particular, society needs to stop implementing emergency
food policies, namely solutions that do not tackle upstream issues or make effective change [3].
However, which tools should be used to shape future scenarios, adopting an integrated, holistic, system
perspective? This paper proposes the use of the principles of circular economy (CE) and a systemic
approach as tools to develop urban food policies. Indeed, the CE strategies can help us evolve our
intuitions on the entire food system, refine our ability to understand its parts, see the fundamental
interconnections needed to challenge the future, to be creative and courageous about the redesign of
the system [17].

The Ellen MacArthur Foundation (EMF) opened the path for a new discipline to emerge with the
publication Cities and Circular Economy for Food, which addresses the need to apply CE to cities’
challenges around the food system [2]. Also, previous studies, such as Fassio and Tecco 2018, associated
the strategies of CE with the food system by supporting their fundamental and primordial relations [16].
Starting from these two main previous studies, the aim of the paper is to answer an important, yet
complex, question: can the use of CE strategies and worldview help bring a socio-economic paradigm
change in food policies design? The case of RePoPP (Re-design Project of Organic waste in Porta
Palazzo market) has been selected to illustrate the strength of the circular and systemic approach into
the context of anti-food waste urban policies, as the national leader example of a new design of this
type of projects.

2. Materials and Methods

This article analyzes the emerging scenario of the circular economy for food, placing it in relation
with the food policies world, with the aim of understanding how the two concepts are interconnected.
A series of reviews on CE and the most relevant literature on food policies have been selected according
to (1) topic of interest and (2) comparison to present economic growth and more alternative sustainable
patterns. The literature review for CE was performed using the web of science databases, searching for
words like “circular economy”, “circular economy for food”, “food waste”; while regarding food policy,
the data was gathered from a specific body of knowledge that advocates for more integrated food
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policies. However, the interdisciplinarity of the topic limited the possibility to produce a systematic
literature review. In fact, as Table 1 shows, recent review papers, published from 2012 to 2019,
were selected, which provided a broad overview of the concept of CE (410 articles, 1270 interviews,
over 100 case studies, 45 strategies), along with other important papers on CE and sustainability.
Regarding the other two areas of study, a lack of review articles obliged a less comprehensive document
selection, and thus only core and fundamental documents were chosen, following previous knowledge
(Table 1).

Table 1. Relevant literature on Circular economy, Circular economy for food, and Food policy.

Circular Economy Circular Economy for
Food Food Policy

Ghisellini et al., 2016
Kirchherr et al., 2017

Geissdoefer et al., 2017
Borrello et al., 2017

Kalmykova et al., 2018
Korhonen et al., 2018

155 articles on CE
148 articles for148 articles
for 114 definitions of CE
67 articles on CE and
sustainability
1270 interviewees
45 CE strategies and over
100 case studies
40 articles on CE

Fassio and Tecco, 2018
Ellen Mac Arthur
Foundation, 2019

OECD, 1981
Nestle, 2002
Maxwell and Slater, 2003
Lang, Barling and
Caraher, 2009
Pinsturp-Andersen and
Watson, 2011
Lang and Heasman, 2015
Hawkes, 2017a
Hawkes, 2017b
Lang, 2017

The main conclusion of this first part was the identification of four converging perspectives,
common to the circular economy for food and food policies. These perspectives have been selected as
bridging points between CE and FP, specifically when CE is directly associated with food, as in the case
of the new body of literature CEFF. Namely, they become common perspective only under the lens of a
food system. Therefore, since CEFF and FP are new bodies of knowledge, only qualitative data have
been harvested and the review on CE has been used to support the very new literature around CEFF.

Then, a detailed analysis of a case history of CE applied to urban food policies in the city of
Turin (RePoPP), the outcome of the local policies and the Atlas of Food’s research (Appendix A),
was analyzed. This case study helped to highlight the effectiveness of strategic projects related to
the use of a systemic approach. The application of CE to problems and solutions in the food system,
also adopting a transdisciplinary and integrated project design for the 9R (responsibility, react, reduce,
reuse, re-design, repair, recover, recycle, and rot) was explained. This case study was chosen because
it is an example of how the four converging perspectives were integrated with each other within an
applied research project. Furthermore, it is a multi-award-winning project at national and international
level (Milan Pact Award, Cresco Award, Oscars of Health) which is independently spreading in the City
of Turin and other Italian cities. The data collected on the RePoPP project are the result of the work of
all the actors involved in the research and scientifically coordinated by the University of Gastronomic
Sciences (UNISG). In particular, Amiat Grouppo Iren, urban waste company of the city of Turin,
gathered the data on recycling, while Eco delle Città, local NGO, assessed foodstuff weight. Crossing
the design strategies adopted for the realization of RePoPP with the four converging perspectives, four
fundamental application strategies emerge, which could become the ground for dialogue about the
circular economy for food and the food policies: a first definition of circular economy for food policy.

It is important to underline that the methodological approach used for this article was exploratory.
Exploration in social sciences is intended as scientific process which aims to “generate new ideas
and weave them together to form grounded theory, or theory that emerges directly from data” [18].
In fact, exploratory research works with posteriori hypotheses by analyzing data and the relationships
between them. This methodology is normally used to discover new developments in the research
world and can be particularly useful when working with a set of field studies that are linked together,
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producing what is called a “concatenated exploration” [19]. As in the case of CE and FP, this type of
exploratory research works with data from different fields that are linked together in a sort of chain.

3. Results

3.1. Food Policies and Circular Economy for Food: Two Interconnected Concepts

Tim Lang, food policy professor at City University of London and one of the founding fathers
of the concept of “food policies”, describes them in a deliberately reductive way as those policies
that deal with “who eat what, when, and how, whether people (and animals) eat and with what
consequences” [20] (p. 21). This definition, generic but accurate and punctual, perfectly delineates the
holistic nature of these policies that shape and regulate the food system as a whole [21]. However,
these policies are too often managed in a sectorial and discontinuous manner, but instead should
require, by their nature, an integrated management, not only horizontally between policy sectors but
also and above all through different levels of governance [22]. Within this assumption, this paper
inserted the CE model as an umbrella concept that aggregates different approaches and levels, with the
aim to give circularity, efficiency, and eco-efficiency to the business as usual (BAU) model. CE is
indeed an alternative model based on the assumption that a shift from a linear economy “take, make,
and dispose” to a circular and regenerative one which dialogues with nature is needed because the
current economy creates an apparent fragile abundance [16].

In this new scenario, several urban food policy strategies are already trying to connect, within a
circle, different sectors, such as health and nutrition, education and the environment, work, justice,
and social cohesion [23]. However, the process necessary to treat food as an urban infrastructure
interconnected with the surrounding environment [13] to adopt this circular perspective is still
considerable. The current food system′s geopolitical challenge, at a global as well as local level,
still remains the transformation of our productive model towards a correct management of natural [24]
and cultural capitals [25], by respecting the planetary limits [26] while offering at the same time a fair
space for civil society [27]. To reach this transformation, we need to avoid compromising relations
with the best raw material supplier mankind ever knew [24] and start proposing urban policies that
understand that “circularity” already belongs to humans and the context in which they live. In fact,
humans are an open system [28] that develops circular dynamics, like the one that starts inside our
body when we eat something. Food is the medium through which the circular process of metabolism
in the human body begins and its consequential transformation into energy for life [29]. This same
intuition led the German philosopher Ludwig Feuerbach to the conclusion that “we are what we eat”.

Circularity is not an invention of our time. It has always been a life companion of sustainability
and now it needs to become a tool for food policies. Therefore, mentioning the CE does not mean only
reducing waste by finding a new destination of use for a by-product or waste, namely trash to treasure
strategies. Starting from food to develop a paradigm shift in a circular framework means bringing
attention back to communities, quality of relationships, and substance of behavior [30]. It means
not only dealing with what keeps us alive, but exploring complex territories that relate to sociality,
to personal and public identity, to the spirituality of each human being. It means recognizing the
central role of food for our survival in the urban context, the sustainability of our planet, the value
of food for the health, well-being, and prosperity of all humans. Food is an interconnected urban
infrastructure [13] that has to be designed and managed in a circular way.

3.2. Four Converging Perspectives

Currently, the worlds of food policy and circular economy for food share principles and mutually
influence each other, generating shared solutions in a way that is not yet evident. The vast literature
on CE enlighten some of the most important fundaments on which this concept is based. Review
articles such as Ghisellini et al. (2016), Kirchherr et al. (2017), Geissdoefer et al. (2017), Borrello et al.
(2017), Kalmykova et al. (2018), and Korhonen et al. (2018) help identify the core principles of the CE
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by analyzing and synthetizing the long history of this world of knowledge. In particular, they show
how CE is first of all grown from a specific vision of the world and economy we live in, which sees
the current business model as completely unsustainable. Second, they agree upon the idea that CE
will help in redefining this system by giving sustainable development a new tool and theoretical
background [31]. EMF defines it as an “alternative growth discourse, not an alternative to growth
discourse,” [31] (p. 12) shining light on the need for a paradigm change.

The systemic approach seems to be essential in the definition of CE, as much as the strong
focus on waste management and the 4Rs (reduce, reuse, recycle, recovery) or 3Rs (reduce, reuse,
recycle) principle [32]. Also, interdisciplinarity and transdisciplinarity are seen as indispensable for
this discipline, along with a united series of bottom-up and top-down approaches [33] to create a
new form of cross sectoral and multi actor system [34]. The definition of CE given by Korhonen
et al., indeed, is explicit about all these features: “CE is a sustainable development initiative with
the objective of reducing the societal production-consumption systems′ linear material and energy
throughput flows by applying materials cycles, renewable and cascade-type energy flows to the linear
system. CE promotes high value material cycles alongside more traditional recycling and develops
systems approaches to the cooperation of producers, consumers and other societal actors in sustainable
development work” [34] (p. 547).

The same scenario is set by modern food policy literature, which is still too young to have a
review article but is deeply analyzed by some authors, such as Lang et al. (2009), Nestle (2002), Lang
and Heasman (2015), Hawkes (2017). In fact, the literature selected for this article around FP are a
new body of literature that aims to reconfigure food policies all around the world. As previously
explained, food policy put food at the core of a new series of change that, from an unsustainable food
and policy system [19,35,36], will provoke a domino effect of sustainable solutions exemplified by a
new socio-economic paradigm if intended as eco-integrated [36]. Indeed, the food wars theory [36]
perfectly explains how the linear economic and political system created an unsustainable system that
needs to change into a more radical way of thinking about food and its relationship with society
and nature. For instance, the International Panel of Experts on Sustainable Food Systems, promoter
of this new way of conceiving food policies since 2015, advocates the need for a more integrated
set of European food policies that would transform the Common Agriculture Policy into Common
Food Policy [14]—a holistic and sustainable approach towards food, that sees the food system as a
whole where sustainable diets should be achieved through “a better alignment of consumption with
ecosystems” [37] and societies.

Considering the interesting debate between “old” and “new” food policies [38], along with
the emergence of an integrated approach, firstly claimed by OECD in 1981 and then reclaimed by
Lang et al. (2009), Lang and Heasman (2015), and Hawkes (2017), they share several preconditions and
solutions with CE when applied to food. Indeed, the modern literature on food policies demands the
reconfiguration of this type of policy as much as CE for a new economic model. Combining the data
from CE and FP literature, it becomes clear how four converging perspectives, usually reported in the
introduction or in the final considerations, can be identified as clear areas of research and development,
both in the field of CE applied to food and of food policies. Hence, in this section of the article the
authors will try to provide a summary of scientific data and considerations deriving from further
publications, which highlight the importance of these four perspectives of analysis.

Indeed, a new body of literature is now growing which relates food and CE, considering food as a
pivotal element of change but using CE principles and indicators. This concept of a circular economy
for food, which was mainly proposed by Fassio and Tecco (2018) and EMF (2019), has been briefly
discussed in Section 3.1 and will be the core of this article. The following perspectives are nothing
but assumptions and solutions that both CE applied to food and food policies present in their body
of knowledge.

1. The current food system is harmful and unsustainable: From an environmental and cultural
perspective, we are converging towards the promotion of food commodities, feeding the economy
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itself rather than responding to the real needs of humanity [39]. A “crisis of reason” is leading
our society [40], which is revealed in the total irrationality of food loss and food waste [41,42] and
billions of liters of wasted water and hectares of wasted land [43], or the extraction of primary
materials (such as metals, biomass, fossil fuels, and minerals) which tripled from 1970 to 2010.
It is estimated that in 2050, in order to maintain stability, the current production and consumption
rates, about 180 billion tons of natural resources—20 tons per year per capita—will be necessary
to feed this system. However, among these tons, around 29 billion will be missing [44]. In 2050,
when the world’s population will exceed 10 billion people, not only will primary resources be
a problem, but energy demands will increase by 30% also due to the fact that we will have to
support a 70% increase in agricultural production [45,46]. This is a situation that the world will
have to face shortly, as much as reducing emissions harmful to the ecosystem, which should
be reduced by 50% before 2030 [47] if we want to avoid unpredictable consequences. Many
other indicators, such as animal welfare, water acidification, soil, and human health, show
how inside the food system, everything is connected in a relationship of mutual evolution or
involution, especially in the urban context. Huge amounts of resources enter our cities daily, to be
transformed and consumed, creating mountains of food waste that are almost never re-introduced
in the production system [2]. Cities consume 75% of global natural resources and 80% of world
energy, and it is estimated that by 2050, 80% of food will be consumed in the same circumstances.
The path to improve urban systems is long and complicated, mainly because the current economic
model is only 9% circular, and this percentage, already dramatically low, is decreasing [48].

2. A paradigm shift is needed: Cities are systems within systems, in which overlapping networks
interact on different scales. Multiple actors and connections among them characterize the
urban food system, determining a living organism in which there are flows of matter, energy,
and knowledge that actors exchange, define the urban metabolism. Cities are resource-intensive
ecosystems; therefore, rethinking them in terms of flows, and not only spaces [4], becomes essential
to understand how to design them to make an alternative approach grow. Urban areas are clearly
dynamic systems composed of stock, flow, and feedback loops [49], in which the equilibrium
between parts is more important than the sum of the single elements [17], in which any actor of
the system cannot exist alone but each of them exists only because of the place they occupy within
the system [50]. The new economic paradigm of the CE places citizen at the center of the system
and proposes a completely different way of living and conceiving the urban community. Through
a responsible involvement of public administration, which is entrusted with the task of educating
people and creating interest, the circular model aims primarily to ensure that urban metabolism
does not produce waste, but economic and social values in balance with natural ecosystems.
Here, food policies acquire meaning and value as those policies that expand the potential of
urban systems: through the participation of all urban food actors and the interconnections that
characterize them, with the circularity lens, food policies can develop a cooperative model tending
towards zero waste. Many organizations are trying to shape this transition to sustainability
through the development of systemic policies [14] guided by the word “integration” among all
the actors of the same urban system. A new paradigm is followed, which sees total cooperation
of practices and intents between agriculture and environment, public health, and transport,
trade, and education [2,3,14,22,47]: a widespread “great food transformation”, multisectoral and
multilevel, global and local, with the ultimate aim of guaranteeing healthy, fair, and sustainable
food to all citizens of the world, impacting as little as possible on land resources by closing the
system circle economic [47].

3. Food as the measure of change: Food can be the pivot for a domino effect of changes if intended,
as the natural outcome of an alliance between parts of a system [16]. The metrics of the model
called The Wedding Cake, developed by Rockström and Sukhdev of the Stockholm Resilience
Center [51], show that food is the only actor in relation to all 17 Sustainable Development Goals,
objectives that in September 2015, 193 member countries of the UN pledged to reach by 2030 [8].
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This is a model in which the basis of the “cake” is the dimension of the biosphere, which contains
and supports the social and economic structure. This is because the intrinsic nature of food is
to influence health, the environment, society, and all sectors related to them. The food chain is
a bundle, an intricate network of actors, powers, and sectors, connected to each other by those
products that we find on the plate every day. This set of interconnected networks inevitably causes
problems that cannot be solved in any way other than a systematic approach [14]. The cities of
the future will therefore have to put food at the core of their political agenda and “use food as a
key to stimulate innovation in other sectors” [13] (p. 45). Interpreting food as an essential and
fundamental right of the citizen will be the only way to give back the right value to food, not only
as a product, but as the keystone of a more complex urban architecture.

4. A new governance is needed: The term governance is always complicated to define, it is a
concept closely linked to the processes of policy formulation and to those who hold power [52].
Usually, the term refers to a form of indirect and flexible government, which involves both
private and public actors, looking for collaborative results [20]. It is therefore clear that to change
mentality and the current paradigm, a new governance system is needed. The first objective of
the circular mindset is to avoid the constant breaking down of complexity that surrounds us in
linear logics of thought [53], in a set of independent sub-problems: a problem solving approach
that loses the transdisciplinarity [54] of the scientific and intellectual approach that aims at the
full understanding of the complexity of the present world. This linear way of thinking made
environmental and social degradation an obvious error of the system [30]. Therefore, the first
step consists of acquiring a community awareness that unites the human race in recognizing the
entire Earth as “homeland” [55] and in this sense, in implementing policies of collaboration for
the common well-being. According to Haysom, “urban food governance innovation” is the last
essential piece of a series of interconnected transitions that the world has lived and is living in its
relationship with food [56]. In the CE and in food policies, governance means a political–social
management system that includes multiple levels of power: local, national, and international
governments, citizens and NGOs, academia, and private businesses [14]. Everyone takes part,
everyone contributes, everyone benefits: a “governance for transition” [14] that facilitates and
guarantees the integration and circularity necessary for the paradigm shift. This new governance
system includes not only public bodies but also the whole supply chain, “where the hierarchy is
no longer a value but exclusively a relationship and a function, where each node of the network
has equal importance precisely because it is part of a whole” [16] (p. 59). Only a participatory,
collaborative, inclusive, diversified governance of this kind would facilitate the development of
an economy that functions in the long term as regenerative [2].

3.3. Theory Applied: The Case of RePoPP Project in the City of Turin

Some cities, pioneers of innovative urban food policies or CE strategies, have long been working
on a “new food equation”, intending cities as leaders of a strategic vision of the food system, that take
advantage of the interactions of food with other sectors and where political public institutions play
a proactive role in solving problems [57]. The report of the Ellen Macarthur Foundation of 2019,
Cities and Circular Economy for Food, describes how cities can have an impact on the food system by
applying the principles of the CE, in three macro-categories: food production through regenerative
methods within urban and peri-urban areas; distribution and design of healthy products contained in
sustainable packaging; reuse or recycling of food outputs, waste, and by-products that must become
inputs for new systems [2]. For each of these categories, there are currently cities that are developing
the best practices.

Dakar and Daegu, for instance, are proposing solutions to food poverty, climate change, food waste,
and social exclusion, which involve urban and peri-urban agriculture, in particular, micro-gardening and
the cultivation of rice fields [58,59]. The municipality of Porto Alegre has instead given economic and
infrastructural support to producers of organic seed oil and derivatives, guaranteeing empowerment of
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local producers, creating new jobs, and preserving the biodiversity of the area [60]. Ljubljana, Moscow,
and Vienna, on the other hand, present policies related to food distribution and access: a public
marketing strategy for rural products in the area [61]; the creation of an infrastructure that guarantees
access to fresh and local food [62]; a regulation for sustainable procurement in public facilities [63],
respectively. Finally, Riga and Milan have projects both aiming at better waste management and the
re-use/redistribution of food waste and surpluses: in Riga, directly in the landfill [64] and in Milan,
at neighborhood level [65].

This brief overview of best practices exemplifies the vast panorama of urban food policies
that apply the principles of the CE for food to develop integrated, contextualized, and effective
policies. Precisely from the analysis of these practices, Turin took the inspiration to develop
RePoPP—Progetto valorizzazione organico Porta Palazzo (project for the organic development of Porta
Palazzo). This initiative—promoted by the Municipality of Turin, Novamont, the NGO Eco dalle Città,
Amiat-Iren Group, with the scientific coordination of the University of Gastronomic Sciences (Project
Manager for UNISG: professor Franco Fassio)—is an example of research applied for the design of
urban circular policies against food waste (Figure 1).
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This project was born from the analysis of the food system of the Metropolitan City of Turin
performed by the Atlas of Food, a transdisciplinary research and open platform which, through a
systemic approach to urban research, helps to understand the complexity of food and its connections
with urban and peri-urban areas (Appendix A). The Atlas, developed from the collaboration between
the University of Turin, Turin Polytechnic, and the University of Gastronomic Sciences in collaboration
with Camera del Commercio di Torino, was born with the desire to provide a research database to
support public policies as much as private businesses initiatives [66]. Therefore, RePoPP started in
2016 during the European Week for Waste Reduction (EWWW) and was developed thanks to the
NGO Eco dalle Città, which involves the Waste Sentinels and the Ecomori (volunteers requesting
asylum), in the recovery of food surpluses at the market stalls of the Porta Palazzo market (recover).
The redistribution of food recovered occurs through the use of fruit and vegetable boxes filled with a
mix of food aimed at satisfying, both from the quantitative and qualitative/nutritional point of view,
the needs of a standard family for two days (humane health). From November 2016, the surplus food
is recovered daily, and 150,649 kg of food has been collected to date, thanks to the work of 43 volunteer
asylum seekers and two awaiting residence permits (react), coming from Pakistan, Ghana, Ivory Coast,
Mali, Gambia, Nigeria, and the Republic of Guinea. Furthermore, in 2019, two work contracts and five
internships were activated with the prospect of further involving other non-volunteer workers.
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Besides storing the surpluses in a market counter and a refrigerated cell, given free of charge by
the Municipality of Turin for the implementation of the project (reuse), the Ecomori also play the role
of sensitizing the staff of the market to a correct recycling (responsibility). Waste is, in fact, another
area where RePoPP is achieving excellent results. The Porta Palazzo market generated about 4000
tons of waste per year in 2016, for an annual cost for cleaning spaces of 1,800,000 euros. The general
waste represented 47.5% of the total waste, 14.7% of which was organic waste. The project therefore
wanted to impact the organic part of the waste, delivering to the vendors 165 perches and 206 packs of
biodegradable and compostable bags made of Mater-Bi, for the collection of organic waste produced
during the sale (recycle and rot). From the beginning of the project to March 2019, around 15,000 bags
were distributed every month and the quality of recycling improved, showing a significant drop in the
organic fraction in the general waste and demonstrating the success of the project.

The Mater-Bi bags have been widely accepted by traders, who are currently refurnished weekly
with 25 packs. The perch, on the other hand, has had some resistance: if at the beginning of the project
30% of the traders had adopted it, a year later only 14.5% continued to use it, essentially due to the lack
of space among the stalls (re-design). The quality of the waste has, however, improved: the first data
found a decrease in the amount of organic materials inside the general waste that was incinerated,
and a decrease in the quantity of recycling waste among recovery waste. In 2016, the market had
produced 4267 tons of waste, while in 2017 it produced 8.9% less (a reduction of around 380 tons).
The greatest achievement in the area of waste management was the reduction in general waste: from
2289 tons in 2016 to 1579 tons in 2017, a drop of 31% (reduce). Given the nature of the project,
the production of organic waste grew significantly, by 95%, going from 416 tons in 2016 to 811 tons in
2017, while regarding what is called “cassettame”, that is, the other material sent for recycling (repair),
the latter recorded an increase of 4.1% (equal to just over 64 tons). This year, in Porta Palazzo, the
collection continued, gaining momentum, and collected a total of 30,234 kg between January 1st and
June 30th. Starting from March 2019, the total number of Mater-Bi bags distributed among the vendors
has decreased in order to adapt the quantity of bags to the specific needs of each merchant and avoid
waste or shortages. Comparing the data from the first half of 2018 and 2019, we can see how summing
up the Porta Palazzo Market to the Mercato del Libero Scambio and the Balon (all markets near the
trial), the total waste produced decreased by 11.3% thanks to a 9.5% drop in general waste production.
The Balon in particular, only in the first half of 2019, recycled over 80% of the collected waste, of which
1.6% was still edible.

Finally, associated with RePoPP, a communication campaign (Figure 2) was developed by
UNISG aimed at increasing awareness and education regarding recycling and providing civic and
environmental information to asylum seekers, creating entertainment activities on food waste and
pushing social integration. The campaign took over the market square with provocative and ironic
slogans, playing with the Italian language, that have come straight to people′s hearts, speaking directly
to consumers, traders, and volunteers (Figure 3) [67].
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RePoPP, besides collecting food surplus and increasing recycling and access to food, also worked
on integration and social innovation. In 2018 the project won the special mention of the Milan Pact
Award for the “food waste” category [68], based solely on the circular nature of the project. Furthermore,
it was awarded with a Cresco Award in 2018, supported by the Sodalitas Foundation, in collaboration
with ANCI (national organization of Italian municipalities), as one of the most effective urban Italian
projects in the sustainable development of the territories. Finally, it received a special mention at the
Oscars of Health, Rete Città Sane OMS, because of the relevance of its activities for the citizenship.

Today, the project has also been extended to other markets in the city thanks to Food Pride,
a network of associations engaged in fighting food waste. The “food priders” collect unsold fruit and
vegetables, expiring food, and also bread among the markets and shops of Turin by bicycle. This year,
thanks to this project, in the Via Porpora Market, 1275 kg of food have already been collected, with a
recovery of twice a week, and 3004 kg in the Borgo Vittoria Market, with a recovery of three times a
week. More than 200 people benefit from the weekly redistribution of these products, in particular 160
beneficiaries from Porta Palazzo, 15 from Borgo Vittoria, and 32 from Via Porpora. Moreover, from
February 2019, groups of asylum seekers and European volunteers of the Eufemia NGO, have used a
cargo bike to recover and redistribute about 1000 kg of bread per month to the homeless dormitory in
via Ghedini and to the Cecchi Point Multicultural Hub. Starting from March 2019, other associations
joined the Food Pride project and today they manage the redistribution in markets that RePopp did
not involve before: Mercato Corso Taranto, where two Italian volunteers from Rete Ong weekly collect,
on average, 85 kg of food per month and redistribute it to 35 people; in the Corso Brunelleschi Market
and in the Corso Racconigi Market, managed by Italian and European volunteers from the Eufemia
association, the weekly collections generate about 930–980 kg per month, from which about 30–40
families benefit. To date, this initiative is expanding thanks to the involvement of other associations
and other markets: a network of “Circular Markets” is being created, of which the University of
Gastronomic Sciences is a promoter and spokesperson.

4. Discussion

RePoPP, a project born from Turin′s local food policies and developed by adopting a circular
approach to food, is a clear example of a new area of research and development, which could
be internationally defined as circular economy for food policy. RePoPP is in line with the four
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converging perspectives described above, meaning that for each a direct application on the project has
been identified. Crossing the design strategies adopted for the realization of RePoPP with the four
converging perspectives, four fundamental application strategies emerge as possible common ground
between circular economy for food and food policies (Table 2):

• Foundation A: Use of a systemic approach and CE to problems and solutions (sustainable
strategies);

• Foundation B: transdisciplinary and integrated project design for the 9Rs (responsibility, react,
reduce, reuse, re-design, repair, recover, recycle, and rot);

• Foundation C: Use of food as a pivot of cross-sectoral change (17 Sustainable Development Goals);
• Foundation D: Use of a new form of collaborative and integrated governance (urban food policies)

Table 2. Circular economy for new local policies: summary table.

Converging
Prespectives + RePoPP =

Shared
Foundations

Circular Economy for
Food Policy

The current
food system is
harmful and

unsustainable

+

Systemic analysis of actors
and relations through the

Atlas of Food (holistic
relief of the local food

system)

= A

Use of a systemic
approach and CE to

problems and solutions
(sustainable strategies)

A paradigm
shift is needed +

Reduction of general
waste, increase in

surpluses value, access to
food for the needy, social

integration, new jobs
(reduce, recover, humane

health)

= B

Transdisciplinary and
integrated project design

for the 9R (systemic design
and gastronomic sciences)

Food as the
measure for

change
+

Food and its by-products
are the focus of the activity

(CE for food)
= C

Use of food as a pivot of
cross-sectoral change (17
Sustainable Development

Goals)

A new
governance is

needed
+

Collaboration among
public, private, third sector

(responsibility)
= D

Use of a new form of
collaborative and

integrated governance
(urban food policies)

As Table 2 shows, the project was indeed born thanks to the identification of a series of problems
related to the Turin urban food system, put into system also thanks to the research carried out by the
Atlas of Food (foundation A). The systemic approach was used in the design and implementation of an
innovative, original, transdisciplinary project aimed at changing citizens′ habits, namely, proposing a
new paradigm in the waste recycling and food surplus redistribution system, guaranteeing innovation
and social integration (foundation B). As a starting point of this new paradigm, the project used food
as a stimulus for cross-sectoral improvement (foundation C). Starting from the collection of the unsold
food, the project had positive impacts on waste, society, and education. The success of the project is
due to the creation and use of a new governance structure that welcomes actors of various kinds and
backgrounds united by common and shared goals (foundation D).

This case study demonstrates that besides the use of CE to source sustainable food, to design
healthy food products, and to reuse food waste/surplus [2], CE can be the origin of a holistic and systemic
change. Indeed, RePoPP not only “designs out the food waste” [2], but also changes the design of
food markets, the relationships between food actors, and the social inclusion dynamics: “The potential
cascade effect of food practices in their cultural value and in their factual connections, their system
pervasiveness, can become that flywheel by which, if aligned to the pivot of circular economy, the rotary
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movement can be brought to expand towards a new awareness of the interconnectivity of all things,
of the fact that the circularity born of thinking in systems is not a new bond or constraint, but rather
the natural result of an existing alliance between all parts” [16] (p. 74).

Working on urban projects of this type on a global scale, cities could create benefits of $2.7 billion
a year in 2050, reduce greenhouse gas emissions by an equivalent of 4.3 million tons of CO2, and save
15 million hectares of agricultural land from degradation [2]. Politics and policies need circularity
and vice versa. The first requires a shared action tool and indicators, the second, regulations to
achieve a global impact. Together, they can implement the paradigm shift that both seek long-term,
contextualized and resilient to all the challenges that have not been considered yet. On the other
hand, the systemic view includes cooperation between common thoughts. The CE, which became
part of European priorities in December 2015, has already begun to stimulate a regulatory change
necessary for a political and cultural evolution [47]. The food policies are still far from uniform and
systematic, essentially because they are extremely variable in nature. The term itself, food policy,
is used to identify policies but also policy implementation tools, depending on the context in which it
is used [13]. Their multisectoral nature, historically treated in an extremely sectorial way, has made
them difficult to understand and to organize [20]. Perhaps with the help of a growing tool such as
the CE, which currently already has a theoretical-regulatory framework, it will be easier to reach a
common vision for global food policies. The CE should not only serve to redefine the concept of
waste [16], but can help formulate projects and policies in all areas that food touches. Circularity is a
mindset, a way of designing reality, a system that should be the basis of every urban policy, because
undoubtedly, we are all part of the same system, hence, we need a circular economy for food policies.

5. Conclusions

This paper tried to set the basis for a new transdisciplinary scholarship, defined the circular
economy for food policy (CEFFP), showing the convergences and applications that the use of CE
can have, and should have, in the design of food system policies. The results of the RePoPP case
study showed a positive answer to the question of whether the use of CE strategies helps bringing a
socio-economic paradigm change in food policies. The project performed an interesting growth in a
few years and produced positive results not only in the collection of food waste and redistribution of
food surplus, but also as a social inclusion incentive and in the creation of a new systemic governance.
The extension of the project to new markets showed interest from the city and the population, along
with the possibility to easily replicate and adapt the best practice.

This article is trying to open a new theoretical path by proving a clear area of study which still has
variable boundaries that should be defined in further research. By underling the linkages of these two
connected scholarships, concatenated exploratory methodology [9] helped enlighten that a circular
economy for food policy could be a win-win strategy: for CE to have a new platform of work that share
same ideals and worldview, and for FP to have a set of structured indicators and strategies to create
policies for a more sustainable future. As the beginning of a new fusion of two disciplines, CE and FP,
this paper encountered many limitations and obstacles, firstly the lack of studies strictly related to the
interconnections of these two areas of study. Further research should, therefore, focus not only on
the design of new projects, such as RePoPP, but also on monitoring the current best practices. Indeed,
the monitoring of circular economy for food activities is continuing at the University of Gastronomic
Sciences, where over 200 case histories on the application of CE to food policies are now being classified.
The main objective of this paper was to stimulate cities and academics to work with CE worldview
and indicators, applying system design thinking and circularity to all food policies of the future.
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Appendix A

By overlapping the analysis of the recovery system and redistribution of food surpluses for social
purposes with the production of food waste from different forms of distribution (large organized
distribution, neighbourhood stores, markets, farmers′ market, and GAS (solidarity purchasing groups),
the Atlas of Food pointed out a potential leeway of intervention for new ways of value creation and
optimisation. Once the critical hotspot and source of leakages in city district markets were identified,
the attention has been focused on the market of Porta Palazzo, the largest outdoor European market.Sustainability 2019, 11, x FOR PEER REVIEW  14  of  18 
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The core of the Atlas is the evolution of the methodology for the analysis of urban food systems
based on the realization of a multimedia, interactive, participated Atlas of Food, centered on the
metropolitan city of Turin. The Atlas of food collects and organizes information and data about
the food system at the metropolitan scale (the former province of Turin). The online platform
(www.atlantedelcibo.it) presents the collected and newly produced, in the form of maps, and visual and
textual materials, searchable and partially editable by the web community and by the actors of the food
system. Data are participatory and regularly updated, basing the methodologies of civic participatory
mapping of First Life, the civic map-based social network used for the participatory mapping activities
of the Atlas of Food. Scales of the analysis and of the representation of the food system vary according
to the treated issues, coherently with the transcalarity of food flows and networks. This flexible spatial
approach helps in understanding the complexity of the food system and the connections between its
multiple parts in and around the urban milieu (according to the systemic approach).

The general goal of the project is to develop and implement an interdisciplinary methodology of
food system analysis and assessment, at the metropolitan scale, through traditional charts and maps,
participatory mapping, and a strict relationship with social networks, for field action. The Atlas of
Food of Turin has the following specific aims:

• to provide an open access tool, collecting and representing data, information, and ideas about the
food system at the city-region scale;

• to support the public–private network which is working at the establishment of a food commission,
through analysis of the food system, development of scenario and suggestions for the food
strategies, design solutions aiming at the enhancement of sustainability, equity, participation and
resilience of the food system;

• to increase the awareness of the actors of the food web about food, fostering the visibility and
sharing of the issues linked to the different phases of the food chain;

• to provide a platform where the stronger and weaker actors of the food chain can virtually
meet, reciprocally know, share ideas, creating an opinion making critical mass able to address
food policies;

• to monitor the food system regularly with a participatory approach, reporting changes, trends,
opportunities and threats.

The Atlas of Food can support the development of a resilient urban (food) system, because it
stimulates the creation of a consistent database and repository of information about it. The research
group carries out this work in strict collaboration with public authorities and agencies, other research
bodies, private businesses, NGOs, and other community groups. This variety of public and private
actors helps to guarantee the reliability, transparency, and regular update of the information presented
by the website. The participatory approach concerns not only the data collection, but also the
elaboration of development and policy scenarios, towards the planning of an efficient, resilient, fair,
and sustainable metropolitan food system, where food and its connections have a role of social,
economic and cultural capital.

The first report on the state of the Metropolitan Turin Food System, produced within the framework
of the Atlas of Food, was presented in May 2017. It was divided into three main sections: (a) a review of
already existing maps and representations about the food system (a map of maps), which were critically
reviewed and organized, in order to produce a catalogue of the different existing representations;
(b) a collection of static maps, specifically produced for the atlas, representing data about the food system
coming both from official archives (e.g., census) and from users and actors of the food system. The static
maps will be open to updates and corrections, following the suggestions of users; (c) a platform
for user-generated, dynamic, interactive maps, based on crowd mapping and the integration with
social networks. It provides a first cross-cutting and integrated reading of the main features of the
metropolitan food system.

www.atlantedelcibo.it
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