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Abstract: Over the past few decades, a large variety of urban farms and projects have developed in
the Global North. Urban agriculture addresses numerous challenges such as producing sustainable
fresh food, educating people, and creating new jobs and skills. Urban agriculture is diverse in terms
of location (rooftop, basement, underground, parking), activities (food production and/or services),
and techniques (from low-tech to high-tech). These projects are created by entrepreneurs because
they live in the city, want to change their environment, and promote sustainable practices. Faced
with economic and environmental crises, public authorities at different levels and with various
orientations reorganize the food system towards local production and consumption; they encourage
the development of urban agriculture through a diverse range of policies. These public projects must
be economically viable but can be created as socially oriented services based on food production and
not only as sites of food production. Our empirical research based on the case studies of two original
public urban farms, the Potager du Roi de Versailles and the Cité Maraichere de Romainuville, uses the
concept of the triple layered business model and highlights their sustainable strategy. Our evaluation
of their economic, social, and environmental impacts tends to demonstrate not only their dependence
on multiple interlinked public policies but also the justification of significant and recurring public
funds for the general interest.

Keywords: urban agriculture; triple layered business model; public policies; public equipment

1. Introduction

Since the 1980s in North America, and then in the 1990s in Europe, the social, envi-
ronmental, economic, and health crises have prompted public authorities to (re)design
food systems to make them fairer and more sustainable. The aim is to facilitate access to
quality food for all, rich and poor, and to reduce the environmental impact of the entire
food chain [1]. In this context, urban agriculture (UA), defined as the activity of growing
plants and raising animals in cities (defined in France as a continuous built-up area with
no gap of more than 200 m between two buildings and at least 2000 inhabitants) [2,3], is
seen as a lever for more sustainable and fairer public policies [4]. UA projects implemented
in spaces that are constrained from the agronomic point of view and sensitive in terms
of social equity fulfill functions pertaining to education, leisure, health, social interaction,
food security, economic development, urban planning, and environmental protection [5].

To achieve their environmental, food sovereignty, and social justice objectives, public
authorities rely on incentive, regulatory, communication, and economic instruments [6-8].
Public food policies are implemented at various levels of the food system, from production
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and distribution to consumption, and are organized at all scales, from local to interna-
tional [9-11]. In Europe, the “Green Deal”, the “Farm to Fork” Strategy, and the Common
Agricultural Policy all aim to develop more sustainable food systems from a social, environ-
mental, and economic point of view. In France, agricultural policies (the Loi d’Orientation
Agricole) and national food policies (the Programme National Nutrition Santé, the Plan National
pour I’ Alimentation, etc.), initially focused on production and public health issues, have
given local authorities a role to play in dealing with the “food fact” [10,12]. Nevertheless,
the State has launched national calls for projects such as the “territorial demonstrators
of agricultural and food transitions” under the France 2030 plan [13]. Local authorities,
particularly in conurbations, are taking action on agricultural and food issues. Local author-
ities are currently modifying their urban planning documents (ScoT—Schéma de cohérence
territoriale, PLU—Plan local d"urbanisme), setting up municipal farms, and providing finan-
cial support for new agricultural projects. Some of them have joined the Milan Pact and
are developing territorial food projects (Projet alimentaire territorial) [14]. Focused on the
relocation of production and supply chains, this mobilization is gradually incorporating
the social dimension of food [11].

UA, a feature of many recent urban food policies, is also supported by national
authorities to address issues of training, transmission, and agricultural innovation, in
addition to food production. The “Fertile Neighborhoods” (Quartiers fertiles) call for projects
by the National Agency for Urban Renewal (Agence Nationale pour la Rénovation Urbaine)
is an example of such an initiative. At the local level, the largest cities have launched
several calls for projects (“Les Parisculteurs” in Paris is the best known) and events (the “48
h de I’AU”) and have set up organizations to support the development of UA (La Cité de
I"Agriculture in Marseille, the Maison de I’AU Lyonnaise in Lyon). To create real laboratories
for agro-ecological transition in towns and cities, local authorities are also developing
public organizations dedicated to sustainable food and/or UA (the Mouans Sartoux Maison
d’éducation a l'alimentation durable in France; the Saluspace in Bologna, Italy). Another,
older example of public authority initiative is the creation of agricultural demonstrators
designed to pass on innovative agricultural knowledge and/or know-how. These include
experimental units at agricultural colleges, universities, and research bodies in France and
around the world. More recently, public authorities have been developing, encouraging,
funding, and, in some cases, directly managing UA projects that are virtuous in terms of
sustainability, harnessing the multi-functionality of UA [15].

In the very wide range of different UA projects supported or encouraged by public
policies at all levels (local, regional, national), new forms of urban farms have appeared,
which are financed and managed largely or entirely by public authorities. We focus our
study on two very different and remarkable urban farms: the Potager du Roi (King’s Kitchen
Garden) in Versailles and the Cité Maraichére (Market Garden Project) in Romainville. Via the
Triple Layered Business Model (TLBM [16]), their sustainable strategy is characterized, and
an assessment of their social, environmental, and economic impacts is realized. In addition,
our empirical study proposes an original approach of the TLBM, to evaluate the dependence
of the Potager du Roi and the Cité Maraichére on numerous interlinked public policies. As a
result, we characterize these new forms of farms as Public Urban Agriculture Equipment,
an innovative concept in urban agriculture. Moreover, we evaluate the interrelations
and efficiency of these numerous public policies as to their social, environmental, and
economic impacts.

2. Materials and Methods
2.1. Conceptual Framework and Definitions
2.1.1. The Sustainable Business Models

The Business Model (BM) concept, which emerged in the 1970s, has evolved consid-
erably but remains defined as the way in which “an organisation creates, distributes and
captures value” [17-19]. The systemic BM approach is used to specify the strategy and
resources implemented by an organization and to analyze its functions as a whole and
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their interconnections [20]. Osterwalder and Pigneur (2010) [21] defined an organization’s
BM in the form of a 9-item canvas: activities, key resources, key partners, proposed values,
description of customer segmentation, means of reaching and retaining customers, costs,
and sources of revenue. This BM, based on competitiveness through innovation [22], does
not address organizations’ implementation of sustainability. The Triple Layered Business
Model (TLBM) of Joyce and Paquin (2016) remedies this by adding two more layers to the
economic canvas, one environmental and one social [16]. The environmental canvas, based
on the principle of Life Cycle Assessment (LCA), highlights the strategy and environmental
impact of the products and services provided, from their production to their end of life.
The social canvas details the interactions between the organization and its stakeholders
and identifies the social impacts.

The TLBM is used here to analyze the sustainability strategies of the Potager du Roi
and the Cité Maraichere. Multi-criteria evaluation methods [23] and LCAs [24] of the
sustainability of existing UA organizations provide a snapshot at the time “t” of the impacts
of these organizations. They do not however indicate how to achieve those impacts, or
the means to correct them. The TLBM, a dynamic tool for analyzing an organization’s
economic, social, and environmental strategy, specifies the means and resources mobilized
to define a strategy for change [16]. On the basis of our investigation of the scientific
literature, this is the first time that this tool has been applied to UA projects to identify and
evaluate public policies.

2.1.2. Urban Farms

Urban agriculture (UA) organizations have many dimensions and develop a wide
variety of economic activities (the sale of food products, services, and/or agricultural
equipment) [25]. Faced with the constraints of the city (available areas are small and non-
agricultural), urban farms usually adopt hybrid models of diversification, differentiation, or
specialization for their activities, combining goods and services [22,25,26]. The activities of
these organizations go beyond the direct role of food production, since their functions bring
other benefits to the territories and their inhabitants. The wide variety of urban farms can
be categorized in different ways. The French Agency for Ecological Transition (ADEME)
distinguishes between professional UA, non-professional UA (collective and individual),
and service-oriented UA [27]. Lohrberg et al. (2016) [28] differentiate urban food gardening
from urban farming, while the French Professional Urban Agriculture Association (AFAUP)
distinguishes between collective vegetable gardens and other gardens, participatory urban
farms, and specialized urban farms [29]. In our study, the notion of urban farm refers to any
professional organization engaged in food production, whether involving animals or plants,
that operates in an urban environment. This can include both commercial and mixed-use
ventures, with or without associated service activities. All urban farms, irrespective of their
specific profile, are multifunctional [5] and generate positive externalities or ecosystem
services [30].

2.2. Case Studies of Two Different Urban Farms
2.2.1. The Potager du Roi

The Potager du Roi (PDR), created at the behest of Louis XIV in the 1670s by the
gardener-savant Jean-Baptiste de La Quintinie, produces and sells a great variety of fruit
and vegetables on a 9.4-hectare site. PDR has always been a state institution and is now
a listed historical monument and part of a UNESCO World Heritage Site. As urban
development progressed, PDR found itself at the heart of the city of Versailles, the capital
of the département. Versailles has some 84,000 inhabitants, a poverty rate well below the
national average (7% vs. 14.6%) [31], and a per capita surface area of green spaces well
above the average (70 m? vs. 51 m?) [32]. Since the end of the 18th century, PDR has been
home to leading horticulture and landscape schools, including the current Ecole Nationale
Supeérieure de Paysage (ENSP). Under the supervision of four ministries—Agriculture and
Food Sovereignty, Higher Education and Research, Culture, and Ecological Transition—it
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now incorporates not only the missions of food production, conservation, experimentation,
and the transmission of agricultural and landscape practices [33] but also environmental
protection. The farming practices used at PDR are based on the conservation of both
traditional know-how and organic farming, which eliminates the use of synthetic inputs
and limits tilling. The PDR site includes cultural and merchandising areas, such as a
bookshop dedicated to history, landscape, and gardening and a weekly farmers’ market.

2.2.2. The Cité Maraichére

The Cité Maraichére (CM) was opened in 2021 by the Romainville municipality, as a
multifunctional urban farm in line with the “environmental, social and economic policies”
pursued by the town council. Romainville has a population of 30,000, with a high poverty
rate (25%) well above the national average (13.9%), and an unemployment rate of 17%,
which is 8.4% higher than the national average. The 23 m? of green space per inhabitant
in Romainville is among the lowest in France. CM, a vertical greenhouse (2 towers, 3-
and 6-story high, representing 1000 m? of Utilized Agricultural Area or UAA: a vertical
greenhouse is an indoor practice of growing plants in vertically stacked containers) is
dedicated to growing vegetables and small fruits, as well as providing catering facilities
and hosting public awareness and training workshops. Designed with a circular economy
in mind, CM claims to be a UA laboratory combining low-tech agricultural technologies
in containers on a solid substrate with an advanced rainwater recovery system, natural
ventilation and heating, and composting of organic waste.

2.2.3. Data Collection and Analysis

The TLBM canvas for the Potager du Roi and the Cité Maraichére was developed on
the basis of 22 semi-directed interviews over the course of 2022. For PDR, 14 interviews
lasting between 1.5 and 2 h were conducted with 3 top managers, 3 professors, 2 gardeners,
1 hospitality manager, 1 student councilor, 2 members of NGO stakeholders, 1 top manager
of Versailles Grand-Parc, and 1 volunteer. For CM, 8 semi-directed interviews lasting 2 h
each were conducted with its director. Economic, environmental, and social data of PDR
and CM were obtained through regular visits to the two urban farms. Internal documents,
order forms, and reports were used to gather quantitative data on human resources, the
volumes of inputs consumed, the origins of suppliers and partners, and the costs and
income of the two farms.

Based on a series of questions, the interviews enabled the respondents to answer
freely and to express their points of view. The interview guidelines were structured in
four main parts: (i) socio-economic data; (ii) economic strategy according to the 9 items
of the economic canvas [21]; (iii) environmental strategy; and (iv) social strategy relating
to the environmental and the social canvases of the TLBM canvas, respectively [16]. The
interviews were transcribed in their entirety. The TLBM canvas of PDR and CM were
completed on the basis of what the interviewees had said. First, an economic canvas was
drawn up for each of the activities identified in PDR and CM. The economic canvas of an
activity makes it possible to analyze in detail the strategies implemented and the elements
to be improved. The local and/or national organizations involved in each of the urban
farms were identified and then categorized: (i) an ecosystem of stakeholders grouping
together those involved in food, social action, the social and solidarity economy, UA, health,
social integration, and popular education; (ii) associations, including cultural, naturalist,
and horticultural, gardens, other civil societies, and NGOs; (iii) educational establishments,
including primary, secondary, and higher education; (iv) local public authorities such as
municipalities, conurbations, counties or states (départements), and regions; (v) national
public authorities; (vi) research institutions; (vii) suppliers, etc. All the categories identified
were similar for PDR and CM, such that despite the reduction in detail, a single economic
canvas was produced by compiling the data of the different activities. The environmental
and social canvas of PDR and CM was drawn up without separating the activities. Although
the literature [23,34,35] defines specific ways of quantifying environmental and social
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impact indicators in UA, in our cases, it was not possible to obtain a precise quantification
of these indicators.

3. Sustainability Strategy for the Potager du Roi and the Cité Maraichere

The food production activities of the Potager du Roi and the Cité Maraicheére are part
of a commitment to sustainability based on the currently most environmentally friendly
agricultural practices. Through their service activities, particularly educational, the two
urban farms are committed to anchoring and developing their territory.

3.1. Economic Strategy for the Two Urban Farms

PDR, initially created to supply King Louis XIV’s table with fruit and vegetables and
to encourage horticultural experimentation and innovation, still pursues these missions as
part of the Ecole Nationale Supérieure de Paysage, a higher agricultural education institution.
CM, for its part, is a full-fledged service of the Romainville municipality, with the aim of
encouraging the development of an urban agricultural sector and proposing a range of
integration, training, and awareness-raising opportunities for local residents on the subject
of sustainable food.

3.1.1. Key Activities of the TLBM Economic Canvas

The interviews showed that these two urban farms are developing a hybrid business
model (BM) of fruit and vegetable production and sale, along with services organized
around this agricultural activity (Figure 1). As regards this food production and sale
activity, CM’s vegetable and mushroom production occupies over 800 m?. PDR cultivates
its vegetables on 1.9 ha and its fruit on 3.2 ha. The cultural, educational, and events areas
occupy around 2 ha at PDR and around 100 m? at CM, plus a 60 m? catering area. PDR
and CM combine the production and sale of fresh produce with service activities (Figure 2):
(i) education and outreach; (ii) space rental and event organization; (iii) food processing
and catering; (iv) experimentation and research. PDR’s 12 gardeners are occasionally as-
sisted by civic-service workers, agricultural trainees, and amateur volunteers (1.5 full-time
equivalents). They grow around 100 species of vegetables (from an important series of
Asteraceae, Cucurbitaceae, Lamiaceae, and Solanaceae to a more limited number of mush-
rooms) and 30 species of fruit (mostly from the Rosae family, with some from the Betulaceae
and the Rutaceae), producing around 8 tonnes of fruit and 18 tonnes of vegetables per
year. These volumes may seem low, but French averages for vegetable yields in diversified
market gardening vary widely, depending on the species and production methods used.
By way of illustration, the annual yield of tomatoes, which in France is the most consumed
vegetable, is between 2 and 12 kg/m?, and that of lettuces is between 2 and 3 kg/m?.
In organic farming, the production of apples, the main fruit in terms of consumption, is
around 20 mt/ha. CM grows around 15 types of vegetable and aromatic plants, producing
16 tonnes of vegetables a year with 1 full-time equivalent technical supervisor and between
2.5 and 5 full-time equivalent employees working on integration schemes. Turnover from
this activity is around €70 K for PDR and €170 K for CM. The low turnover for PDR is
explained by the significant diversification of species, resulting in low production volumes
for each species and making it difficult to market them. Moreover, some of PDR’s produce
is distributed to its staff, particularly in the summer when many people from Versailles
go on holiday, whereas in Romainville many city dwellers do not go on holiday. Finally,
PDR’s old fruit trees produce relatively little due to their susceptibility to disease, pests,
and climate vagaries.
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Figure 1. Spatial distribution of the food production and the economic activities of the Cité
Maraichére and the Potager du Roi, along with illustrative photographs (credits: Google Earth and
Duboys-Fresney).
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Figure 2. Economic canvas of the Triple Layered Business Model applied to the Potager du Roi and
the Cité Maraichére.

For education and outreach activities, CM has eight full-time facilitators, and PDR
has six full-time equivalents. The training provided at CM takes the form of social and
occupational integration projects or workshops. On the PDR site, around 10 permanent
faculty members and 50 part-time adjuncts from the Ecole Nationale Supérieure de Paysage
(ENSP) provide higher education training. The ENSP publishes and sells books for both the
general public and specialists. The activities of PDR and CM for the general public revolve
around agriculture, food, landscape, and environmental protection. Practical workshops
are based on the observation of living organisms and gardening activities.

In both cases, the initial processing of the fruit and vegetables (jams, juices, syrups,
condiments, herbal teas, etc.) is outsourced to local or social and solidarity economy
companies, but the two urban farms are responsible for distribution and sales. Catering at
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CM is entrusted to two young chefs, who pay rent for the use of a professional kitchen and
a dining room that complies with industry standards.

Renting out space and organizing and hosting events are not the two farms’ main
activities. However, they do contribute to their influence, to the attractiveness of the area,
and, indirectly, to the dissemination of sustainable urban agricultural practices. They bring
in substantial income: up to 20% of PDR’s revenue and almost 10% of CM’s.

Experimentation and research activities on the two urban farms are carried out in part-
nership with national research institutions (for example, Paris-Saclay University, National
Research Insitute for Agriculture, Food and the Environment) and teaching organizations
or through international projects (for example, Wageningen University and Research, Uni-
versity of Bologna). CM welcomes European local authorities wishing to benefit from its
experience as a public policy tool in UA. It also collaborates with international researchers
wishing to carry out interdisciplinary research in sociology, agronomy, politics, economics,
etc. CM is an original experimental site for low-tech vertical farming practices and participa-
tory science. PDR cultivates several hundred fruit and vegetable varieties, conserving both
varietal biodiversity and horticultural know-how, and participates in different programs of
research with national institutions.

3.1.2. Key Resources of PDR and CM

In terms of human resources, the multiple activities of PDR and CM bring together
skills as diverse as agronomy, marketing, and training young people and vulnerable
populations. The farming system at CM, considered to be a pilot project, requires constant
adjustment. The two urban farms principally recruit local labor and benefit from the help
of volunteers. Nevertheless, recruitment difficulties are undermining the regularity of
production and the maintenance of know-how at both sites. The raw materials (seeds,
plants, other inputs) are organically grown. City water is used, and energy sources are
currently non-renewable.

3.1.3. Key Partners in PDR and CM

The public authorities, essential to the two entities, participate in their governance
and provide financial support either directly or through the purchase of services such as
social integration or awareness-raising in schools. Relations with suppliers of agricultural
equipment are commercial, informational, and based on a win-win attitude. Elementary
schools are often the driving force behind awareness-raising workshops. Higher education,
agricultural research, and technical institutes are invited to contribute ideas, develop
innovation, and form partnerships. The conservation and enhancement of PDR’s heritage
benefits from the support of companies, non-profit associations, and foundations involved
in horticulture and landscaping, the environment, and heritage. CM is developing a
strong local network around the social and solidarity economy, social action, and popular
education, ranging from companies to residents’ groups, social organizations, and cultural
and local health centers.

3.1.4. The Two Urban Farms Activities Propose Diverse Values to the Custumors

Their proposed value can be linked to the recognized functions of UA [25], listed here
in order of priority (Figure 2). Although the existence of these two entities is based on
the production and sale of food products, education (training and outreach) is the central
value proposed. The main subjects, whether for students or the general public, concern
know-how pertaining to food, ecology, waste management, landscape, gardening practices,
market gardening, and tree growing. Both CM, a vertical tower in a contemporary or even
futuristic building, and PDR, a classic baroque garden, are key elements in the development
and aesthetics of their neighborhood (Figure 1). The two farms, which are both educational
and recreational spaces, encourage intergenerational and social mixing. The production
and marketing of fresh, affordable produce make a small contribution to the city’s food
security, but they are also a way of inciting people to take care of their health and the
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environment. These two farms, which contribute to the attractiveness of the area, have
increased the property value of the neighborhoods. The occupational outreach projects
are helping people return to employment, and the students at the ENSP (>400/year) are
essential for the local economy.

3.1.5. Commercializing the Products and Services of These Two Urban Farms

The farms, which are true “public” services, see the recipients of their activities as users
and not simply as customers or clients. CM, a municipal facility, focuses its activities mainly
on the residents of Romainville. The combined reputation of PDR and the Ecole Nationale
Supérieure de Paysage in Versailles attracts students from all over France and beyond. Their
weekly market—with prices based on income and by subscription in the case of CM—
and their events relayed by word of mouth and ordinary communication channels, forge
strong links with the local communities. The free access to certain educational services
and possible employment in a pleasant “natural” environment encourages vulnerable
populations to visit. The national and international scientific communities are attracted by
the quality and diversity of the techniques used in these urban agriculture farms.

3.1.6. Financing Data of the Two Urban Farms

The budget of the two urban farms, while balanced, is heavily dependent on public
support. The creation of CM (5 million €) was shared between the EU, the State, and
all the local authorities, from the municipality to the region. As regards the two farms’
recurrent operations, the largest part of which is devoted to salaries, the French Ministry of
Agriculture and Food Sovereignty grants a subsidy to ENSP for public service teaching
costs, part of which goes to PDR (constituting 75% of PDR’s revenue), while CM receives
55% of its support from the State (national), particularly for social integration, and 35% from
the municipality, for education and events. Sales of fresh produce, educational services,
and events account for 25% of PDR’s revenue and 10% of CM’s revenue.

3.2. Environmental Strategy of the Two Urban Farms

The environmental component of the TLBM canvas, based on the life cycle concept [16],
assesses how PDR and CM attempt to generate more environmental benefits than negative
impacts in terms of natural resource use, biodiversity, GHG emissions, and organic and
inorganic waste management (Figure 3).

[ * Ul =

Water Soil & potting preparations, sowing & Services Composting left over fruits and Energy for food pr
planting Knowledge elaboration & e
Enerey educational tools
R Reuse or recyeling of packaging
Packaging & labels Goods
Harvestand storage Kg of fresh fruits and vegetables sold/

storage

Reuse or recycling of books and

. year merchandise (FOR,

Preparation, food processing &

packaging Kg of progucts (or units) sold 1o
clients / year

Growing medium for mushrooms Maintenance of public hospitality areas

(M) Number of meals sold / year (CM)]

Number of books or other -
merchandise sold/ year (PDR) b

Mobility of users (by foot, bicycle,
public transport, car)

Consumables
plart

Equipment
nettir

Use of potable water for irigation Production of inorganic waste Creation and conservation of urban biodiversity Conservation of urban soils

Production of GHG Production organic waste Recycling of urban waste Regulation of rain water cycle

Figure 3. Environmental canvas of the Triple Layered Business Model applied to the Potager du Roi
and the Cité Maraichére.
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3.2.1. Production and Functional Values of the TLBM Environmental Canvas

Food production needs both plant materials and agricultural equipment, as well as
human and space resources to cultivate, process, and store. The functional values and
externalities of the products and services [17] of PDR and CM can be understood in terms of
the food needs of the inhabitants and the construction and transmission of new knowledge.
The food value can be evaluated by the quantity of fruit and vegetables produced and
sold per year (PDR) and/or the quantity of meals served per year (CM). The educational
value can be measured at PDR by the number of books sold per year (~4000 per year, PDR
inventory), and at both urban farms by the number of events and visitors. CM organizes
around 50 awareness-raising events (healthy eating, cookery classes, zero waste, etc.) and
more than 1000 educational workshops for schools, kindergartens, residential institutions
for the elderly, and families. PDR hosts a dozen local, national, and international cultural
events every year, attended by over 50,000 visitors.

3.2.2. Resources and Suppliers

Land is the primary resource used by these two farms, followed by the key materials
used to construct the farm buildings (glass, concrete, metal, and stone). PDR’s greenhouses,
six glass-and-aluminium structures, cover 1200 m? and are used for growing crops and
student training. Agro-ecological production practices for fruit and vegetables use sub-
strates, fertilizers, seeds and plants, and plant protection products that are approved for
organic farming. Irrigation uses the city’s drinking water system (~6000 m3/year for PDR).
The processes involved in the activities of CM and PDR concern cultivation practices (soil
preparation, sowing, planting, maintenance), harvesting, storage and preparation for sale,
and primary transformation. The workforce, the principal resource for these activities,
comes from the municipality and mainly uses public transport or soft or green forms of
mobility. The two farms use subcontractors for processing, packaging, book publishing,
and merchandizing, almost all of which are from regional or national companies.

3.2.3. Distribution, Use Phase, and End of Life

Transportation of the goods and services is the main distribution challenge. CM and
PDR sell food products on site with a desire to sell in a short supply chain, and sometimes
CM distributes them by electric car or cargo bike. Users or visitors arrive on foot, by car, or
by plane. Theuse phase consists of several elements: the presence of the public on the two
sites and the home food processing, storage, and consumption. As far as the end-of-life of
products and services is concerned, most of the fruit and vegetables from CM and PDR are
consumed, with surpluses given to students and employees or to food banks, or recycled
through composting. Food waste from consumer households cannot be assessed here. PDR
and CM pay great attention to the use of consumables and to the purchase of recycled or
recyclable containers. In particular, fruit and vegetables are sold without any packaging or
in returnable glass or cardboard packaging. As for equipment (tractors, tools), considerable
care is given to ensure that it lasts as long as possible.

3.2.4. Environemental Impacts and Benefits of the Two Urban Farms

The estimated environmental impacts and benefits of the two farms concern their
buildings and equipment, their cultivation and processing practices, as well as their com-
mercialization processes. In terms of natural resources, potable water consumption is
not fully optimized. At PDR, although the gardeners use mulching, plant cover, or green
manure, all of which limit water requirements, the absence of a rainwater recovery system
and the regular leaks from a system dating back to the 19th century do not help to save
water. However, the eight hectares of permeable PDR land do retain rainwater, which helps
to regulate the local water cycle. CM has been designed with a mini-meteorological station
and a rainwater recovery reservoir, which will eventually meet 40% of the site’s needs.

In terms of greenhouse gas (GHG) emissions, the consumption of fossil fuels (heating,
transport of raw materials and people, construction and maintenance of buildings and
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equipment) has a significant negative impact on the environment, which is sometimes
difficult to reduce. To limit these impacts, CM has opted for natural heating and lighting of
the growing areas, as well as wood-fired heating for the public reception areas, while PDR
uses natural gas. PDR consumes around 1500 liters of gasoline and 1000 liters of diesel fuel
per year. The head gardener pointed out that fossil fuel consumption is decreasing, as the
gardeners are committed to “reducing the amount of energy used to run the garden”. Since 2010,
internal combustion engines have gradually been replaced by electric motors. Transporting
the 50 metric tonnes (mt) of initial substrates for CM, plus the regular 30 mt/year for the
mushrooms and, for PDR, the 50 mt/year of soil improvers has a major impact in terms of
GHG. To mitigate these negative effects, compost is produced on site, thereby reducing the
need for external inputs and their potential to pollute the soil. For example, by composting
nearly 95% of its green waste, PDR produces close to 25 tonnes of compost per year. The
impact of farm equipment and buildings on GHG emissions is not at all neutral. ADEME
shows that the manufacturing of agricultural vehicles produces 5.5 eqt CO, /mt, that of
plastics 5.5 eqt CO, /mt, that of fertilizers 4.8 eqt CO, /mt, that of steel 2.2 eqt CO, /mt,
and that of glass 0.9 eqt CO, /mt. For CM, the 1030 m? of greenhouses (around 13 mt of
glass) alone represent 12 mt of CO,, to be spread over the farm’s lifetime. The transport of
international visitors, who account for 5% of PDR visits, has a negative impact that needs
to be relativized, as they are surely not only visiting PDR. On the other hand, the location
of PDR and CM in an urban environment encourages their users to travel on foot, by
bicycle, or by public transport. To limit transport GHG, the two farms use principally local
suppliers for heavy materials and suppliers elsewhere within France for lighter materials
(seeds and seedlings, plant protection products).

As far as biodiversity is concerned, the two urban farms are resources. At PDR,
the number of fruit species has increased by 50% and the number of plant species by
20%, since 2000. The sheep used to maintain the areas bring with them a host of living
organisms. Hedges, fallow land, and nesting boxes attract birds (~30 species), insects, and
other animals. A senior lecturer in ecology explained: “...there is a greater diversity of wild
bees, bumblebees and insects than is generally found in urban areas”. The 530 m? of outdoor
vegetation at CM reintegrates plant species into a highly urbanized area. Auxiliary insects
and biocontrol products are used to protect the crops. Both farms have a dynamic approach
concerning the different fruits and vegetables produced. They continually test in terms of
agroecological objectives (soil regeneration, biodiversity, quantity and quality of produce)
and change the plant palette in accordance.

Finally, PDR and CM continually produce organic and inorganic waste. Both farms
have a strategy of redistributing unsold and surplus produce either to staff or to local food
aid associations. To limit inorganic waste, the two urban farms opt for bulk sales in reusable
or recyclable containers. Mindful of their impact, the two farms are constantly taking steps
to improve their environmental performance, firstly by taking part in research programs
such as FoodE and attempting to use LCA to assess the quantitative reality of their impact,
and secondly by using the most environmentally friendly technologies known to date.

3.3. Social Strategy of the Two Urban Farms

The TLBM’s social canvas highlights the influence of the two urban farms on both
their staff and their ecosystem and territory (Figure 4). This influence is measured by the
number and quality of relationships they maintain with numerous stakeholders, and by
the territorial reach (from the neighborhood to the town, département, region, and country).
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Figure 4. Social canvas of the Triple Layered Business Model applied to the Potager du Roi and the
Cité Maraichere.

3.3.1. The Social Value of the Two Urban Farms

Social value of the TLBM social canvas is an integral part of the missions of PDR and
CM, as these two urban farms were created by public authorities. In the canvas, this value
is broken down into five items ranked in descending order (Figure 4). PDR and CM aim
to pass on horticultural knowledge and know-how, in the case of the former through
State qualifications and professional certifications (70 students per year), in the case of
the latter through workshops for the general public (1000 participants per year), and in
trades through occupational integration. The local and healthy products sold by PDR
(26 mt) and CM (16 mt) are limited, thus they can concern only a relatively small number
of customers (600 subscribers to PDR and 400 regular customers at CM). However, through
their policy of fair prices, the farms make these products accessible to local communities
with low or medium incomes. The buildings of CM have been designed to blend into the
urban landscape, while the design of PDR is based on the Hippodamian principles. Local
residents feel the effect and refer to PDR as a landmark. For local residents, these spaces
and their cultural events provide opportunities for leisure activities linked to nature. A
final social value concerns the participation of these two urban farms in the creation of
knowledge and innovations for sustainable urban and rural agriculture.

3.3.2. Human Resources and Management

As regards the key role of employees and volunteers and the attention paid to them, PDR
and CM are committed to gender parity. According to the gardeners, the farms offer a
“motivating working environment where the know-how and skills required are varied”. At PDR, the
autonomy and skills developed enable gardeners to directly participate in the horticultural
and conservation management practices. At CM, employees benefit from personalized
support and ongoing training. Two committees are involved in the governance of the two
urban farms. PDR reports to the ENSP board of directors, which is made up of State,
regional, and local representatives, experts, student representatives, and various categories
of staff. The governance of CM is based on the political framework of the Romainville town
council. The two farms are each accompanied by a scientific advisory board responsible for
proposing and assessing research topics.
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3.3.3. Territorial Anchoring

By forming both economic and relational partnerships, PDR and CM involve various
communities, mainly locally. The municipality sees CM as “a cooperation project with the
inhabitants”. At PDR, 12 nature and cultural associations are stakeholders involved in the
programming of events or ecological diagnostics, for example. CM, for its part, works
with about 22 local or national popular education organizations, such as Emmaiis and
the Petits Débrouillards. Users such as social and culture centers and resident and student
groups are also welcomed. With a view to maintaining local employment, the two urban
farms use the same regional companies for their supplies and the recycling of their waste.
In order to teach children from an early age about growing fruit and vegetables and the
seasons, elementary schools and organizations offering extra-curricular activities in the
two towns and the surrounding areas are invited to visit free of charge. Volunteers and
civic services are also stakeholders, benefiting from the ecosystem services provided by
these two farms [30]. As the managers and staff of the two farms put it, in terms of
societal influence, the farms are intent on “passing on the culture of healthy and sustainable
food production and consumption”. CM is working with researchers from all disciplines, from
biotechnical sciences to humanities and social sciences, involving local residents with a
strong desire to carry out participatory science. PDR transmits landscape culture as a link
between agricultural and urban planning.

The scale of influence of the two urban farms depends on the intensity and quality
of the relationships with their stakeholders. Multi-year research programs are conducted
with European universities and research institutes. Their high profile as pilot urban farms
has attracted visitors from many local authorities outside of France. The neighborhood
and its residents benefit greatly from the food, leisure, and lifestyle functions of the two
farms. The educational function has a local dimension in the case of CM and ad minima a
national dimension in that of PDR, due to the origin of the students and the geographical
location of their future jobs. Their local and international funding is based on the economic,
environmental, and social services they provide to the general public, in line with various
public policies (Projet alimentaire territorial, Green Deal, Projet national pour I'alimentation,
France 2030), and the technical and organizational innovations they have developed.

3.3.4. Evaluation of the Social Impacts and Bénéfits of the Two Urban Farms

Social impacts and benefits can be organized into four categories: communities, health,
education, and the economy [36]. In every category, the influence of these two urban farms
is first local. As far as communities are concerned, although their missions and projects
are geared towards as many people as possible, with a particular focus on vulnerable
populations, these aesthetic and multifunctional urban farms often lead to the gentrification
of surrounding neighborhoods, which can drive certain groups away [37]. The weekly
gardening sessions organized by volunteers and the daily opening of CM café-cantine help
to build social links, particularly by offering free or low-cost activities. CM, which works
more specifically with social action organizations, encourages social and intergenerational
mixing. Access to fruit and vegetables of high nutritional quality, physical activity in the
garden, and a green living and working environment are all factors that contribute to
better physical and mental health. However, gardeners” work can also be arduous and may
sometimes entail organizational difficulties linked to the seasons. In terms of acquiring
new knowledge, PDR “still receives 60,000 visitors a year who are made aware of the landscape
project [...], urban agroecology, and food issues, and discover [...] how to grow what they have on
their plates”, explained the director of the ENSP. At the time of writing, it was expected that
almost 5000 children would have taken part in educational workshops at CM in 2021. The
economic impact, in terms of production volume, customers involved, and the number of
job opportunities (17 at PDR in 2023; 18 at CM in 2022, 14 of which were in the form of
occupational insertion contracts), extends mainly to the neighborhood and the city. The
free weekly reception at PDR of a network of local producers enables the creation of short
supply chains and a better distribution of value.
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The financial investment made in these two urban farms by both local and national
public authorities could be evaluated simply by carrying out a cost-benefit analysis. How-
ever, as that would be a difficult undertaking due to the lack of weighted indicators, we
propose to analyze the existence of the two farms through their response to current public
policies and societal issues.

4. Discussion: Public Policy Implications in Urban Agriculture

The issue of healthy, sustainable, and fair food production has become a major chal-
lenge for current food and environmental policies, particularly in cities. For public author-
ities, urban farms designed and maintained according to the best agricultural practices
in terms of sustainability appear to be one of the relevant levers for meeting these chal-
lenges [4]. PDR and CM are financed and managed by public institutions, which provide
services to as many citizens as possible. These two fundamental characteristics (public
financing and service for the general public) bring us to discuss and analyze these two
urban farms in terms of public equipment.

In France, the concept of public equipment (équipement public) is not widely discussed
in the literature [38]. Public equipment can be infrastructures (transport networks, sewage
system, water supply, etc.) and superstructures (gymnasiums, libraries, schools, etc.) that
are real estate in nature, fall within the remit of public authorities (education, justice, health,
etc.), and are intended for the use and benefit of the public [39,40]. In the general interest
and owned by a public organization, they represent fundamental elements in the history of
our societies by reflecting the public policies of a given period [41]. For example, stadiums
and sports facilities were built at the end of the 19th century to combat fatigue at school
from overwork and urban insalubrity [42]. Youth and cultural centers appeared in the
1950s/1960s, giving everyone access to cultural leisure activities [43]. The compilation of
each of the TLBMs for PDR and CM highlighted the remarkably strong similarities between
the two pieces of Public Urban Agriculture Equipment, making it possible to produce
Figures 2—4 as well as this new “public equipment” category.

Funding for the two pieces of Public Urban Agriculture Equipment, the Potager du
Roi and the Cité Maraichere, comes under a variety of local, departmental, regional, na-
tional, and European public policies, ranging from environmental protection and food
to economic development and education. The TLBM canvases highlight the overlap and
implications of public policies in this area. The question of the relevance of the creation
of these new pieces of Public Equipment and their sustainability arises in the context of
declining public finances and the prioritization of responses to the major issues facing
society (Figure 5). Funding for these pieces of Public Urban Agriculture Equipment with
non-agricultural policies is justified because urban agriculture provides multiple ecosystem
services [35]. In addition, some territorial organizations, such as municipalities, do not
have agricultural expertise and nonetheless wish to implement actions aimed at achieving
greater food justice [44]. Within the framework of a systemic approach to public, citizen,
and entrepreneurial actions in response to global issues concerning climate, health, and
the limits of non-renewable resources, Figure 5 illustrates the complexity of the interde-
pendencies between public policies, societal issues, and the activities of Public Urban
Agriculture Equipment.

Firstly, it highlights the fact that the two pieces of urban agriculture equipment,
which develop agricultural production as part of an urban planning project, contribute to
improving the living environment through the landscape [30]. The administration of the
Versailles Grand Parc agglomeration states that PDR is a “centrepiece of the Saint-Louis district
as a natural space”. The director of CM explained that her farm “contributes to improving
the image of the district and opening it up to the rest of the city”. Their circular management
of waste and materials and their preservation of biodiversity explain the mobilization of
budgets for environmental policies. However, the conservation of fruit varieties and forms
from the 17th, 18th, and 19th centuries, which help to maintain biodiversity, is not given
major emphasis at PDR.
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Figure 5. Public policies and the implications of Public Urban Agriculture Equipment.

Secondly, PDR and CM train a wide range of people in very different horticultural
professions, thereby meeting the challenges of economic development through education
and innovation. For students and people undergoing professional retraining, PDR transmits
sustainable horticultural know-how, combining contemporary challenges with traditional
approaches. In particular, it co-constructs “artistic and cultural projects in educational
areas”, with financial support from the Académie de Versailles, Ile-de-France region, and
Yvelines département. CM is particularly dedicated to reintegrating people who have not
been employed for a long time or have never had a job, thus benefiting from funding under
public economic and educational policies. Developing a skilled workforce that is aware of
current agricultural and food issues helps to combat unemployment and labor shortages in
the market garden and horticultural sectors [45]. In the Versailles area, the urban authorities
point out that “often [farmers] go looking for people in the provinces, or even abroad [...], even
if they offer accommodation they can’t manage to recruit”. These two pieces of Public Urban
Agriculture Equipment are a gateway to agricultural professions, helping to make them
attractive to urban dwellers. They are experimental showcases for entrepreneurial urban
farmers [46] and for learning agroecological practices.

Thirdly, the two pieces of Public Urban Agriculture Equipment studied here are fully
in line with health policies. PDR and CM are reconnecting vulnerable populations with
their food, in order to make them more involved in food choices as a form of disease
prevention. For example, the PDR hospitality manager says that “raising children’s awareness
amounts to raising parents’ awareness” because “children who know about the [PDR] tend to
bring their families”. Furthermore, gardening workshops encourage physical activity in
both children and the elderly, in an urban environment where sedentary lifestyles are
widespread [47]. For pupils, these activities encourage teamwork and improve their well-
being [48]. At PDR, during these gardening sessions, “the elderly people are happy [...], they
get some physical activity, they meet each other, they chat”, says the head vegetable gardener.
Combating sedentary lifestyles and isolation has positive effects on the physical and mental
health of people of all ages.

Fourthly, PDR and CM, as meeting places for a variety of publics, fall within the scope
of social policies. These two pieces of Public Urban Agriculture Equipment take specific
actions in favor of vulnerable groups, contributing to social justice and cohesion. PDR
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receives people for gardening workshops and other cultural events (which are sometimes
free as they are funded by the local authorities) as well as convicts eligible for court-ordered
community service. Public institutions such as the Agence Nationale de Cohésion des Ter-
ritoires (national agency for territorial cohesion) and the Direction Régionale des Affaires
Culturelles (regional directorate for cultural affairs) support artistic and cultural projects at
PDR through programs such as “Culture and Health” and “It’s My Heritage”, which focus
on agricultural production for schools in priority neighborhoods. The success of the many
intergenerational meetings at CM has encouraged the municipality to create a new educa-
tional garden on a vacant urban plot nearby: the jardin CasseDalle (800 m?). The director
of CM explained that the creation and management of CM and the educational garden by
the municipality allow it “to experiment with both consultation and citizen involvement”, thus
justifying the use of funds from social and urban planning policies. A manager of the local
beekeepers, a partner of PDR, says: “If we hadn’t taken part in this event, we wouldn’t have met
someone so different from ourselves”.

Fifthly and lastly, the food production of the two urban farms is renewing the local
agricultural identity and contributing to an ecosystem dedicated to agriculture. Among the
horticultural companies created in Versailles are the Fermes de Gally and the Truffaut garden
center (today, with more than 60 locations in France, 2800 employees, and a turnover of
over 490 million €). As for Romainville, CM’s agricultural activity is in the process of
creating a new network around UA in its area and beyond, through the partnerships it
has been developing with players in the social economy. Both PDR and CM grow crops,
in the open ground and in containers, respectively, and both are developing sustainable
farming practices while reducing access inequalities to produce. Their fruit and vegetable
production justifies the public authorities’ local food policy support. By combining the
production, processing, and commercialization of fresh, seasonal fruit and vegetables in a
short supply chain, PDR and CM reduce the distance between producers and consumers.
Romainville offers prices tailored to household incomes. At PDR, the socio-economic
characteristics of the neighborhood are more favorable, but the ENSP director explained:
“we’re not into the idea of exclusive products reserved for an elite. On the contrary, we really want
to share our production so as to maintain links with the neighbourhood”. Through their pricing
policy, the two pieces of Public Urban Agriculture Equipment are broadening the range of
sustainable food products available in their neighborhood. In so doing, they are responding
to the challenges of preserving agricultural practices and ensuring social justice for quality
food, in line with social demand and local as well as European-wide public policies.

The creation and management of Public Urban Agriculture Equipment can be the sub-
ject of controversy for several reasons. Public equipment created for social justice purposes
is controversial because of its cost in relation to its benefits in terms of contributing to re-
solving societal problems. Vigneau (2015) [49] explains that public equipment, particularly
sports facilities built to increase social cohesion, can accentuate social segmentation and
even exclusion due to its limited access capacity. The same criticism could be leveled at the
Potager du Roi and the Cité Maraichére, in particular. Although they give a large number of
local people access to their workshops and the opportunity to buy their quality organic
produce at affordable prices, their actions are essentially local or departmental in scope.

The creation of a piece of Public Urban Agriculture Equipment requires land, but in
cities, land is not readily accessible. Today, this difficulty of access to land of all kinds
(wasteland, car parks, roofs, farmland), which is essential for agricultural activity, is
leading French municipalities and conurbation communities to acquire agricultural land
or to transform non-agricultural land into agricultural. A recent report by the National
Federation of Agricultural Land Management Companies indicates that the purchase of
farmland by local authorities increased by 61% in 2022 [50], in a wider context where
the succession of existing traditional farms is not assured. Yet these pieces of Public
Urban Agriculture Equipment within towns and cities provide a connection between urban
dwellers and agricultural activity and enable continuity between rural and urban farming
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activities. It should nevertheless be noted that in many cases, their initial location in
working-class neighborhoods leads to gentrification [37].

Public policymakers have many tools at their disposal to support populations and
citizen or entrepreneurial initiatives. In the constantly changing geopolitical context,
the issue of food sovereignty is back at the top of the political agenda. In the case of
urban agriculture, which has many advantages in terms of solving a range of urban
problems [5], public authorities are providing access to specific subsidies for UA projects,
buying services from urban farmers, providing advisory services, launching calls for UA
projects, introducing favorable regulations, or creating and managing agricultural boards,
and ultimately, creating Public Urban Agriculture Equipment.

The Triple Layered Business Model [16] used here is a dynamic tool for identifying
not only the economic, social, and environmental impacts and benefits of these pieces of
Public Equipment but also the strategies implemented to achieve them. Regular monitoring
enables improvements to be made. The TLBM, which is generally used as a tool for the
strategic management of organizations and their sustainability [51], has enabled us, in the
case of PDR and CM, not only to identify and estimate their sustainability, but also, in an
original and fundamental way, to characterize the public policies involved, their overlap,
and their evaluation.

5. Conclusions

The Potager du Roi and the Cité Maraichere are considered here as public equipment
with multiple activities based on their food production. This article, therefore, introduces a
new concept, that of Public Urban Agriculture Equipment, alongside recognized public
equipment devoted to education (schools, universities [52]), culture (theatre, museum,
cultural center, media library), sports (stadium, swimming pool), health (hospital), housing
(public housing office), and social services (social center, family planning). Funded by
public money, the trade-offs between objectives and public policies are ongoing. This often
raises the question of policy cost-effectiveness in terms of general interest and access for
all [53]. Public equipment needs to be assessed in terms of the services they provide to the
population, and not just in financial terms. In light of today’s challenges, the evaluation
of public policies must be conducted conjointly in terms of economic, environmental,
and social cost-benefits, so that the decision-making processes are consistent between the
various public policies.

By highlighting the involvement of public authorities in the management and gover-
nance of these two urban farms, this study points out the implication of these authorities in
agriculture and food as a consequence of different public policies. In France, the powers
of local authorities to regulate the agricultural sector are still limited, as responsibility for
food lies mainly at national and European levels [8,10]; national plans and programs still
have a strong influence on the development of urban agriculture. Although there are legal
and technical levers available (urban planning documents, land monitoring, pre-emption,
etc.), French cities do not have the same political clout as their European and American
counterparts [54]. Nevertheless, they have found ways of making a positive impact on the
creation of sustainable agri-food systems [55].

Despite the value of these two urban farms as Public Urban Agriculture Equipment,
their existence may be undermined by changes in political priorities. In particular, a con-
stant funding is required to maintain their current exemplary sustainability and existence.
These two Public Urban Agriculture Equipment sites have a hybrid business model based
on paid and unpaid activities and are developing sustainable environmental and social
strategies that have certain limitations. A quantitative, multi-criteria assessment of their
impact will need to be carried out in order to compare them with other types of public
equipment (sports or cultural) on the one hand, and with private agricultural sites that are
entrepreneurial or run by foundations or non-profit associations, on the other. In addition,
the creation of Public Urban Agriculture Equipment as an objective of public policy could
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be considered from the angle of innovation, whether technological, organizational, or
territorial [56], in order to highlight the role of local public authorities.
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