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Abstract: Since two decades, urban agriculture has been booming and a wide range of forms, from
urban allotment gardens to rooftop farming under greenhouse, is developing. Various benefits are
recognized for urban agriculture integration within the city and a specific consideration is dedicated
to ecosystem services. In this article, we have focused on cultural ecosystem services provided by
urban micro-farms. The state of the art reveals that urban agriculture delivers cultural ecosystem
services that are well perceived and evaluated by users, but there are still few studies on this topic.
Based on the analysis of specific literature on cultural ecosystems and micro-farms in parallel to a
period of observation and documentary research of five urban micro-farms either on rooftop or at soil
level, located in Paris and its surroundings, we proposed a specific methodology. This methodology
aimed at quantitative and qualitative evaluation of the cultural ecosystem services provided by urban
micro-farms and is based on a framework, which distinguishes exogenous and endogenous cultural
ecosystem services.

Keywords: cultural ecosystem services; urban green space; urban agriculture; landscape

1. Introduction

Urban agriculture (UA) spaces are increasingly recognized for their multi-purpose
nature and the ecosystem services (ES) they deliver [1-4]. Public authorities are increasingly
enthusiastic about UA and the services it provides [5,6]. Mayol and Gangneron [5], in their
role as reporters for the Opinion on Urban Agriculture for the French Economic, Social
and Environmental Council (ESEC), emphasized the importance of compensating urban
farmers for the services delivered (Recommendation 2) and of using research work to
define approaches to characterize and evaluate them. Furthermore, it must be noted that
knowledge gaps still remain, particularly regarding the contribution of urban agriculture
types in the provision of services based on its diversity [5,7]. Among this diversity, a new
form has emerged: the urban micro-farms (UMFs). They are defined by Daniel [8] as
production sites for food products with a very diverse range of activities, including the
sale of some or all of their production, and which are run by associations with a significant
involvement of volunteers in their functioning. These characteristics differentiate them
from other forms such as community gardens or urban farms [9-11]. An increasing amount
of attention is being paid to the various types of professional intra-urban agriculture, with
a focus on the different technical systems [12], their function and level of professional
development [13,14] or their business model [15]. However, in France, the term “urban
farm” does not yet have a legally defined status, unlike traditional farming operations
which are defined for statistical purposes by the term “exploitation agricole”(agricultural
holding) as an economic and production hub meeting three conditions: (i) they carry
out a farming-based activity; (ii) they reach or exceed a certain size (area, number of
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animals, production levels, etc.); and (iii) they are managed independently. Despite this,
the use of the term “urban farm” indicates an entity of a commercial and productive nature
(“farm”) that is located in an urban area with real and potential connections to the city and
its residents (“urban”). UMFs would fall between community gardens, which are non-
commercial and should help “preserve biodiversity for plants, fruits, vegetables and flowers
by promoting knowledge, growth, and non-commercial exchanges between gardeners”
(French Bill No. 44 (presented to the National Assembly on 17 July 2007)), and specialized
urban farms with a commercial and productive nature. This is because UMFs have both
an association-type organization based on volunteering with a space for sharing and
interaction—like community gardens—and commercialization of food production. UMFs
could be considered as agroecosystems as they are parts of the urban ecosystem devoted
to food production, managed by actors deploying agricultural practices [16] that provide
multiple services. During the last few years, UMFs are becoming increasingly popular in
France. As shown by a non-exhaustive census conducted by the French Association for
Urban Agriculture (AFAUP) (2020), there are currently 133 UMFs, of which half are in the
Paris region (fle-de-France). The UMFs are not yet studied with respect to the ecosystem
services delivered despite them being recognized for providing these benefits, especially
cultural ones [17].

The Cultural Ecosystem Services (CESs) were defined as “the nonmaterial benefits
people obtain from ecosystems through spiritual enrichment, cognitive development, reflec-
tion, recreation, and aesthetic experiences” p. 23, [18]. Although the Millennium Ecosystem
Assessment is a well-recognized and widely shared reference, many different types of CESs
and indicators to characterize and evaluate them can be found in the literature.

In our study, we aimed at establishing a suitable methodological framework adapted
to UMFs to investigate the CESs that they provide. Hence, the present article will address
the following questions: What CESs are delivered by UMFs? Who uses them? How can the
perception of CESs be measured?

We mobilized an empirical-inductive approach. In fact, starting from literature review
(Section 2) which allowed a synthesis of all the CESs provided, it also highlighted the lack
of a specific methodological framework that we established through a pilot field research.

We selected five UMFs and proposed a specifically adapted methodological framework
to deepen the understanding of CESs delivered based on actors (Section 3). The results
obtained on the characteristics of the UMFs, the diversity of actors involved, and their CSEs
perception led us to adjust the methodological framework (Section 4). We then discussed
(Section 5) the specificities of UMFs and how the proposed methodological framework
could be useful for public decision-makers and urban farmers in order to optimize the
services delivered.

2. Literature Survey: A Growing Interest in Cultural Ecosystem Services for Urban
Agriculture

Studies on CESs in urban settings stress their contribution to produce fairer cities
through the creation or maintenance of spaces that provide these services [19]. Although,
to make this possible, relevant and reliable indicators have to be defined based on a direct
application in urban contexts for which references are missing [20]. Burkhard et al. [21]
demonstrate that in central Germany, the demand for CESs (e.g., recreation and aesthetic
values) is high in urban zones. Nevertheless, the natural areas (forest, grassland, beaches,
sea and ocean, coastal lagoons) or green urban areas are those that have the greatest
capacity to provide CESs in general. Rall et al. [22] state that the social-oriented CESs (e.g.,
recreational, social and cultural heritage) are concentrated more heavily in the inner-city
whereas nature-oriented CESs (e.g., biodiversity, aesthetic, spiritual, connectivity to nature
... ) are located more on the edges of the cities.

A marked increase in articles on the CESs in urban settings appears from 2012 as noted
by the literature review carried out by Abualhagag and Valanski [23]. However, the authors
point out that the evaluation of CESs remains generally neglected in scientific literature
and is restricted to commodifiable services such as leisure and ecotourism. Nevertheless,
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according to Artmann and Sartison [24], who carried out a specific study on urban and
peri-urban agriculture, the most often cited ecosystem services provided by urban and
peri-urban agriculture are of cultural nature. They notice 111 citations on 59 papers out
of 166. Based on their review, “tourism” opportunities play a minor role (0.9% of total
citation) as opposed to “nature experience” (17%), “education and learning” (27%), and
“recreation and mental and physical health” (33%), which are the most cited CESs.

Focusing attention on research studies that contribute to characterize, understand, or
evaluate CESs provided by UA, two main categories emerged. A first category of studies
aims to propose criteria and indicators to better characterize and evaluate CESs provided
by UA [3,25].

A second set of studies focus on the inhabitants and gardeners’ perceptions of Ecosys-
tem Services, including CESs provided by UA in general (6) or specific UA forms, such
as agricultural parks [26,27] or community and allotment gardens [4,28-33]. The article
by Sanyé-Mengual et al. [34] is particularly interesting because it studies the perception
of three societal groups (project leader, stakeholders, and the general public). Moreover,
they also focus on different forms of UA (e.g., community roof-top garden, CSA peri-urban
farms, peri-urban farms, high-tech greenhouse, and indoor LED farming) concerning one
group of actors (project leader).

Both categories of studies allow us to elaborate an inventory of CESs adapted to UA
(Table 1).

Table 1. Cultural ecosystem services provided by urban agriculture.

CES References Methods

Aesthetic [3,7,26-28,30,33-35] Desktop §tudy, Questionnaires, Interviews, Mapping,
Observation

Artistic inspiration [7,26,35] Questlonpalres, Interviews, Public Participatory Mapping,
Observation

Biophilia [4,28] Questionnaires

Community building [7,34] Questionnaires

Contact with nature [7,34] Questionnaires

Cultural heritage [4,7,26,28,33,34] Questionnaires, Interviews, Public Participatory Mapping

Ecotourism; Increasing urban [4,7,26,34,35] Questionnaires, Interviews, Public Participatory Mapping

environment tourist attraction

Desktop study, Questionnaires, Interviews, Public

Educational /Learning [3,4,7,25,26,28-34,36] Participatory Mapping

Fulfilment bundle [4] Questionnaires

Health/Well-being [4,7,25,26,28,30,33,34,36] Questionnaires, Interviews, Public Participatory Mapping
Intrinsic value of biodiversity [33] Data collection

Political fulfilment [7,28,34] Questionnaires

Recreational /Leisure

Desktop study, Questionnaires, Interviews, Public

[3,7,26-28,30,31,33-35,371 Participatory Mapping, Data collection, Focus groups

Sense of place/sense of belonging

[7,26,34] Questionnaires, Interviews

Social relations/social cohesion

[3,7,25,26,28,29,33-35,37] Desktop study, Questionnaires, Interviews, Observation

Spiritual and religious values

Questionnaires, Interviews, Public Participatory Mapping,

[7,26-28,34,35,37]
Focus groups

The selected studies (Table 1) have mostly adopted non-monetary evaluation methods.
Such methods are generally based on users’ surveys, which can be criticised as being
subjective. Likewise, they are able to capture and investigate the plurality of values
that individuals assign to ecosystems derived from emotions and symbolism ascribed
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to urban nature [38]. The questionnaire is often preferred to in-depth interviews for
having a greater representativeness and is applied online, phone-based, during face-to-
face surveys, or during workshops. For example, Canedoli et al. [26] experimented the
participatory mapping to assess and map the CESs. They organised several workshops,
involving citizens selected randomly. During workshops, they mobilized a questionnaire
associated with a map, by requesting participants to localize and characterize the CESs
perceived. They mapped the CESs, attributing them a score. Cavallo et al. [27] also tried
to map ecosystem services at the scale of the agricultural park of Casal del Marmo in Italy.
Nevertheless, they note that CESs can be hardly associated with a single land use or
item, as they result from the overall use of the area and are related to both anthropic and
natural elements. Other studies have also been developed coupling different methods.
For example, Langemeyer et al. [28] adopted a broad database including a questionnaire,
interviews, and field observation.

The literature highlights that UA delivers some services (see Table 1). In general,
the most appreciated services are those related to learning, leisure, health and well-being,
aesthetic, connection to nature, and social relationships.

Most of these studies reveal the importance of UA as a tool of learning and under-
standing nature promoting sustainable behaviour and also preserving “socio-ecological
memory” [32]. Barthel et al. [32] identify five categories of learning systems based on
answers of the respondent’s analysis. They included the methods of learning (such as
practical exercise, oral communication), the supports (that could be physical or artefacts as
tools, or written material or external as reports), and the rules-in-use (as norms, regulations
and property rights). Learning by doing or learning by talking with others or experts are
the most cited learning system in the literature [31,32].

Gardening is often associated with “leisure or pleasure” [37] or hobby [31,35]. Speak
et al. [33] reveal that allotment gardens provide important recreation services that vary,
depending on people habits and rituals. These authors notice a difference between gar-
deners in Poznan and in Manchester. The first ones consider their plots like “summer
homes”, spending the summer months organizing outdoor dining, and collective activities.
In Manchester, the gardeners spend much less time on the plots on which main activities
were gardening and discussions with other tenants. Moreover, Manchester allotments
gardens play a role for community groups and schools on education on sustainability and
food.

Most studies also point out the perception of health benefits associated with UA. In
particular, Porter [37] reports gardeners” perceptions that notice that gardening contributes
to reducing their medication use for chronic health issues, improving emotional health and
social bonding, as well as increasing access to fruits and vegetables.

Most articles show that the perception of CESs varies depending on: (i) sites character-
istics (e.g., its socio-environmental characteristics); (ii) users (e.g., gender, past experiences,
background); and (iii) UA forms. First, concerning spaces, Langemeyer [4] demonstrates
that the “exercise and physical recreation” as well as “biophilia” are related to municipal
gardens in Barcelona characterised by large areas of individual plots managed by predom-
inantly elderly gardeners. The “political fulfilment” and “fulfilment bundle” are rather
associated with community gardens created after 2009 during the economic crises.

Concerning users, women scored significantly higher than male participants” “contact
with nature and spiritual experience” and “urban aesthetic and cultural/artistic inspira-
tion” [7].

Torres et al. [29] notice also that age and occupation of respondents affect the per-
ceptions of the garden that could be influenced by background and/or culture. These
perceptions vary also according to gardens, being increasingly positive according to the
age of the garden, but not with its size.

Finally, regarding the UA types, Sanyé-Mengual et al. [34] state that the activities
proposed by UA farms can affect the CESs provided (e.g., the UA projects based on
technological innovation developed in closed spaces that are not accessible to the public
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contributed less to CESs). Nevertheless, there still are scarce comparative studies on the
perception of different forms of UA [7,34,39] and the results are not convergent.

However, as underlined by Borysaik and Mizgajski [25], the absence of a commonly
recognized classification limits the comparison of these diverse studies.

This literature analysis confirms the lack of a common framework to study the CESs
produced by urban agriculture and the near absence of surveys concerning the UMFs. The
CESs provided and perceived are different according to the types of spaces and activities
proposed and the existing references/framework are not complete nor well-fitted to UMFs.

Based on this literature review, we hypothesized that UMFs are agro-ecosystems that
provide specific CESs that vary depending on the purpose of the UMFs project and the
actors considered.

3. Materials and Methods

We chose five UMFs projects based in Paris and its inner suburbs (Table 2). We
included a range of diverse structures in terms of size (from a hundred square meters
to several hectares), location (in Paris or in the inner suburbs, on open ground in parks
or on rooftops), main purpose (education, work experience, cultural or recreational), age
(from the early 1990s to 2016), etc. The only common denominators were their status as an
association and their multi-purpose nature.

Table 2. Main characteristics of urban micro-farms selected.

UMF1 UMF2 UMEF3 UMF4 UMF5
Locality Nanterre Paris/Vincennes Paris District 20 Aubervilliers
Status Governed by the French law of 1901 on Associations
Date of creation 1992 2013 2014 2014 2016
In negotiation Tenancy at will Convention with .
with the City with Paris the Paris DASCO convention + Agreement with
Land status Council since authorities until schooling works funded by the the site owner
. department
Site details 2016 2020 directorate
Above a . .
motorway near a Historic Shopping centre
Site type universit park/open school /rooftop school/open ground Jroofto
campusy ground P
Total site area 40,000 m? 1100 m? 145 m? 5819 m? 698 m?
Farmed area (not
including 1648 m? 683 m? 80 m? 3205 m? 397 m?
pathways)
Integration into
Project details Main purpose Cultural Participatory Educational Educational the work
environment
ptlilljsl’;ir;;g;glrt 5-10 min from the metro or regional train lines 10-15 min
Wednesdays and
third Saturday of the
f()?p222§lhosgfic Sundays at 2 p.m Weekends from Wednesdays from Hgonil fio?higc?;- 20 Events onl
& b y p-m. 2 p.m. to 6 p.m. 9am. to 12 p.m. pm. y y
Access volunteering from 9 a.m. to
12:30 p.m. during
harvest season
Opens
Opening hour d;ﬁgrga’ilzalegek / Closed to the public outside of school term /
details for work or times
events

Source: Elaborated by the authors.
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The chosen UMFs are located in different types of sites (school, shopping centre, park,
etc.), on open ground or on rooftops, and in central Paris or its inner suburbs. They are of
highly varied size, ranging from 145 m? to 4 ha, and an average of 45% of the total available
area is farmed. Available space is not the only limitation, as access is restricted due to the
opening hours of the hosting building or specific French national standards pertaining to
the spaces (e.g., ERT [Establishments that receive workers] regulations for rooftop access
to UME3). However, the chosen UMFs are all close to public transportation and are often
accessible to offer their services and activities. Although four of the five sites have an
occupancy agreement, these are mostly of short duration, generally less than three years.

Empirical Survey

The pilot survey is based on an empirical mixed method approach to investigate
both spaces and different types of actors and it is structured in two main steps as follows
(Figure 1).

CESs provided by UMFs
5 UMFs — Case study

/sl

SP&« ES
UNIT OF UMFs Project Users Non-Users
ANALYSIS Leader )
DATA ?gj:!ii‘?zwo;men Semi- On-line Photographic

COLLECTION S e questionnaire questionnaire
On-site visits structured (71) (10)
Participant interviews (6)
observation

W - g |
I 1st Step : UMF functioning and CESs : : 2nd Step : pilot empirical survey-
I provided " CESs perceptions by actors

Figure 1. The structures of empirical survey. Source: Elaboration by Authors.

We first analyzed written sources (the statutes of the associations (4), their 2018 annual
reports (4), and social media (Instagram, Facebook, internet sites, etc.), to better understand
the functioning of UMFs. We collected quantitative and qualitative information concerning
activities provided by the UMFs and the actors that we have systematized in a database.

We also performed on-site visits and participated in some (n° 50) events and activities
(e.g., seminars, workshops, visits, party and conference) organized by UMFs from March
to June 2019.

Then, during May 2019, we realized open interviews with project leaders or site
managers (6) to better understand how these UMFs worked and the type of users they
received. The interviews have been transcribed integrally and we have carried out thematic
analysis coding the information concerning UMFs functioning, the activities, and services
provides and users.

After having collected and analysed the information relating to UMFs and their
activities, and the actors involved, the second stage consisted of the elaboration of two
different investigation tools, adapted to two main categories of actors: the stakeholders
who interact with the UMFs (users) and the residents or passersby in the neighborhood who
do not participate to the UMFs activities (non-users). We tested two different questionaries.
We addressed an online questionnaire to users during May—June 2019 and applied a
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Topic

Section 1: Urban
agriculture

Section 2: UMFs

Section 3: Socio-
economic profile

Knowledge and visit habits per type and

face-to-face photographic questionnaire to non-users randomly solicited in metro or bus
stops closest to the UMFs during June 2019. The objectives of this survey were to acquire
information on attendance to UMFs, perception of CESs by users and non-users, and their
socio-economic information. Concerning non-users, we aimed to understand the UMFs
awareness and CESs perception. We opted for a photographic questionnaire because photo
is a common tool for studying perceptions of landscape, particularly in geography [40].
A photographic questionnaire allowed us to survey a broad population (residents of the
neighborhoods, passersby, tourists, etc.) and is considered a reliable survey tool. Indeed,
it has been demonstrated that there is no statistically significant difference between the
perception of actually visible landscapes and the perception of these same landscapes in
photograph form [40]. Specific criteria were chosen to ensure that the photographs were
objective: factors that might influence perception (such as light levels, season, angles, and
composition) were taken into account to avoid respondents perceiving differently due to
seasonal effects. Mid-season photos were chosen to show the plants at a limited stage of
development, and the photos were taken at a time of day with clear visibility but not too
much sun in order to avoid shadows and too stark a contrast. In addition, photos of both
the inside and outside of the UMFs were necessary in order to depict the entirety of the
UMTFs as well as its individual details [41]. Further choices were made to ensure that the
photographs used were objective. To do this, a group of six experts (landscape architect,
agronomist, geographer, urbanist, sociologist, ecologist) was set up to choose the most
neutral photographs through an anonymous individual votes. Two rounds of vote were
necessary to reach a consensus. This protocol avoided an overestimation of individual
choices and mutual participant influence.

Both questionnaires were drafted together to ensure that both groups (users and non-
users) ask similar questions, thus simplifying the comparison of the responses (Figure 2).
The questionnaires are structured into three main sections.

Users Non-users
Type: questionnaire Type: photographic questionnaire

Knowledge, perceptions and
representation of urban agriculture

location of urban agriculture
landscapes

Knowledge, perceptions, and

Individual practices relating to the use of UMFs  representations of the urban landscapes in

which the UMFs are localized

Perceptions of cultural ecosystem services Knowledge, perceptions, and
(educational, recreational, well-being, aesthetic representations of the urban landscape
and social) delivered by the UMF frequented created by the UMFs (immediate environs)

Socio-economic profile of the respondents Socio-economic profile of the respondents

Figure 2. The structures of two questionnaires. Source: Elaboration by Authors.

Section 1 pertained to the respondents’ knowledge of UA and their relationship to such
sites. Users are asked about their knowledge of UA spaces and their visit habits (motivation,
times, frequency, seasons, etc.) using both open and closed questions. Non-users are asked
about their representations of UA and their preferences using a photographic questionnaire
containing four photos, each as an illustration of different form of UA (allotments gardens,
community gardens, CSA peri-urban farms, and UMFs).

Section 2 of the questionnaire was intended to understand the perceptions of ser-
vices delivered by UMFs. For users, the services in question were recreational, aesthetic,
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educational, well-being, and social. The questions were designed based on indicators
and metrics identified during the literature review (Table 3). For each service category,
open, closed, and mixed questions are proposed in order to obtain quantitative results
that can be processed statistically combined with a qualitative analysis of responses. The
closed (e.g., the aesthetic indicator, evaluating the aesthetic aspect of the site on a scale
from 1 to 10 or the social indicator, indicating the number of people they met at the farm
and have socialized with elsewhere), open (e.g., the educational indicator, describing the
skills that respondents feel they have developed by attending the farm), and mixed (e.g.,
the landscape aesthetic indicator, choosing which response from a list a particular urban
agriculture site is most similar to) questions aimed to measure the impact and types of
services and disservices delivered.

Table 3. Proposed metrics to evaluate endogenous CESs.

Services Indicators Metrics

Participation in recreational Number and type of activities offered

Recreational activities and number of participants
Preferred practices/scale from 1 to 10
. Aesthetic value of the Scale from 1 to 10
Aesthetic - -
landscape Aesthetic features characterizing UMFs
. Types of skills acquired
Educational Knowledge, understanding Their reproducibility

d ti ired
and expertise acquire Means of knowledge transfer

Scale from 1 to 5 to indicate the level of
Well-being Physical and mental impact  agreement with seven statements on
positive and negative feelings

Number of people met at the farm and

Social Social relations spent time with elsewhere

Source: Elaborated by the authors.

For non-users, the surveyed services are landscape and aesthetics. To do this, a
sequence of three series of photos of UMFs are shown in order to:

- test respondents’ knowledge of UMFs (two pictures of the outside per UMF, i.e., ten
photos in total);

- collect representations and perceptions of the landscapes produced by UMFs (four
photos of internal and external landscapes per UMF, i.e., 20 photos in total). The
goal is to identify both respondents’ perceptions of the quality of these landscapes
(via a score from 1 to 10) and the aspects that constitute an advantage for the urban
landscape. Emphasis is placed on the location of the UMF in its neighborhood (six
photos).

Section 3 of the questionnaire is the same for both publics and aimed to collect socio-
economic information to identify correlations between the socio-economic profile of the
respondents and their perceptions of services delivered and representations or perceptions
of the landscape.

This phase of empirical research was conducted to test and improve this methodologi-
cal framework to investigate CESs provided by UMFs.

4. Results
4.1. Analysis of Urban Microfarms Activities and Cultural Ecosystem Services Provided

A great variety of activities is performed within each UMF and varied according
to the UMF main purposes (Table 4). Based on the documentary analysis, the results
of observation, and interviews with the project leader or crop managers, we linked the
activities proposed to the CESs delivered.
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Table 4. Cultural activities and services provided by urban micro-farms.
Services Delivered
UMF Main Purpose Activities CESs
Workshops, participatory work
UMF1 Cultural sites, parties, cultural and artistic Education/Social /Recreational /Political /
events, WWOOFing, team building, = Landscape/Well-being/ Artistic Inspiration
experiments
UME2 Participatory Visits, works.hops, participatory Social/ Efiugatlon / Lelsgre / Well.-bemg /
work sites, seminars Intrinsic value of biodiversity
UMEF3 Educational Visits, school workshops, work sites Educat1on/Soc:la'l/Well—bemg/
Recreational
. VISItS.' works}}ops, participatory Education/Social/Leisure/Well-being /
UMF4 Educational work sites, seminars, team building, .
.. Sense of belonging
training
UMF5 Integration into the work ~ Work sites, work experience, visits, Education/Social / Leisure

environment team building

The UMF1 proposes the greatest diversity of activities, from electronic music parties
or theater and poetry plays to specific workshop (e.g., beekeeping). In addition to the many
cultural activities, UMF1 also hosts artists and artistic inspiration is one of the CESs that
distinguishes this UMF among others. Moreover, an UMF1 project leader pointed out the
political dimension conveyed by the project, which aims to bring “a political proposal for
another agriculture, another society, as well as the creation of a public political movement”.

The UME2 relies on the participation and commitment of the association’s members.
They collectively produce and sell the agricultural commodities they grow. The members
of the association and the employee organize some visits and workshops. The project is
both professional and educational. The members practice gardening aiming to improve
their skills and the production average overs years. They also stressed the intrinsic value
of biodiversity that contribute to raise awareness among the many passers-by and general
public to cultural values of UME.

An association manages the UMF3 and UMF4, which are located in high school. This
association mobilizes vegetable gardening activity as a pedagogy addressed to pupils but
also to other people interested in training or participating. The project leader also stressed
that pupils look for connectivity to nature and this physical as well as cognitive proximity
help them to develop a vision of a greener city. Furthermore the crop manager of UMF4
also added that gardening develops “the feeling of belonging to” the school. The project
leader also underlined that some of the pupils develop a particular interest in agriculture,
which may in some cases lead them to continue with professional training.

The least accessible is UMF5, which rather develops activities geared towards profes-
sional integration for employment by relying on agricultural activity (production and sale).
According to the crop manager, these activities help employees to develop awareness on
food and connectivity with nature and the environment. Occasionally and episodically,
public visits are organized in order to diversify the activities of the employees and provide
them with skills in the field of animation.

A common element that emerges through is that food production is not the main goal
and is considered as a support for other activities developed by the UMFs.

4.2. Analysis of Users of Urban Microfarms

As regards the people frequenting the UMFs, we identified a wide diversity of users
according to their role and participation. We divided them into 13 sub-categories grouped
into four categories (see Table 5). These actors have different functions within the UMFs
implying a different level of involvement and engagement.
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Table 5. Types of urban micro-farms users.
Proposed Categories and Subcategories/UMFs UMF1 UMEF2 UMEF3 UMF4 UMF5
Project leader X X X
Members E )
mployee(s) X X X X X
Civic services/trainees/student workers X X X X X
Regular volunteers X X X
Direct users Sporadic volunteers X X X X X
Clients for specific training sessions X X X X X
WWOOFers X
Customers at points of sale X X X
Other Arti p
rtists X
Schoolchildren (e.g., school trips) X
Sporadic Staff from the hosting structure X X
visitors Company employees (e.g., team building) X X X X X
Public authorities X X X X X

The common point of the five case studies is the involvement of members. In all UMFs,
members and especially workers act as crop managers. They design the crop plan for the
farm and the general management: choice of cropping species, irrigation, amendment,
fertilization, etc. In most UMFs, direct users are mainly involved in crop maintenance,
harvest, and in some cases selling the vegetables. All the tasks related to the agriculture
activities are support for learning and sharing experiences. Those UMFs try to create
a learning and leisure environment thanks to their agri-cultural programs addressed to
various publics and based on a multiple skills of the members.

In UMEF?2, the running association based its productive activity on the involvement
of regular volunteers, as the main goal of the project is to produce food in an urban
environment through the involvement of urban citizens. UMFE3 and UMF4 acknowledge
many sporadic visitors as they are located in a school and involve schoolchildren (from
this school or others) in their activity. However some regular volunteers attend those sites.
UMP5, due to its situation on the rooftop of a building with limited access, is the only
one welcoming very few people. UMF1 organizes each weekend a dedicated time when
a group of volunteers help the farmer with different tasks (seedlings, soil management,
weeding, etc.). They also host WWOOFers as well as artists. Furthermore, the UMF1 is
characterized by the wide spectrum of people involved, from young people attracted by
electronic music parties, theater and poetry enthusiasts to future beekeepers.

This classification refers only to direct users who take part in the activities offered
by UMFs. Nevertheless, the impact of these activities is not limited to the boundaries of
the UMFs site. Workers at the UMFs may be required to offer activities (e.g., educational
workshops, events, team building) that take place outside of the site, but in line with the
project (e.g., events for children in schools, team building workshops in companies, etc.),
and their activities are also often shared on the Internet. Virtual and remote users should
also be taken into account when considering who benefits from UMFs. An analysis of
social networks revealed that three of the five UMFs studied have a Facebook page and
Instagram account specifically for the projects in question. UMF3 and UMF4 do not have
a website dedicated to the project but are associated with the website of the association
to which they are affiliated. Therefore, it can be noted that the effects produced by these
UMFs, which can be characterized by the concept of cultural ecosystem services, are not
restricted to the sites themselves, nor only to those people that use them.

4.3. The Perceptions of Cultural Ecosystem Services by Non-Users

A lack of knowledge about neighboring UMFs emerged from the pilot in-depth
(around 1 h) interviews (n = 10) with passers-by and local inhabitants. Half of the people
interviewed said that they knew what UA projects were, especially allotment gardens or
CSA peri-urban farms. On the contrary, they are not aware that there are UMFs in the city
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instead and the UMF term by the way is not familiar to the respondents. Moreover, the
interviews revealed that the respondents are more or less consciously influenced by the
presence of the UMFs. In fact, those sites are not very visible to people passing by due
to their location (two projects are located on roofs and one above a motorway) or to their
outline (e.g., presence of a fence). Thus, these UMFs are therefore not very visible unless
the neighbors and passers-by are aware of their existence. Nevertheless, the respondents
appreciated the pictures of UMFs shown during the survey. They understood the added
value to the district in terms of aesthetic and CESs. The UMFs, thanks to their location
in the intra-urban spaces, are integrated into the urban fabric but are not yet perceived
as a part of the urban landscape. (The highly polysemic notion of “landscape” has been
considered throughout this research through the lens of the definition set out by the
European Landscape Convention: “Landscape’ means an area, as perceived by people,
whose character is the result of the action and interaction of natural and/or human factors
p- 2.7 [42].)

The UMFs seem to have a strong potential to be recognized as an essential green
infrastructure affecting a broader public than their users, in particular the populations that
live in or frequent the areas in which UMFs are created.

4.4. The Perceptions of Cultural Ecosystem Services by Users

Seventy-one users responded to the online questionnaire. This sample was not repre-
sentative, yet it allowed us to obtain the first elements on the attendance of the UMFs as
well as on the perception of the CESs.

Most respondents were women between 26 and 45 years old (Figure 3). Furthermore,
53 out of 71 were of graduate level.

Age and gender of respondents

> 66 Woman| 18-25 | 26-35 | 36-45 | 46-55 56-65 | >66 | Man | 18-25 26-35 | 36-45 | 46-55 | 56-65 | > 66

Other
1

1

50 7 17 8 10 5 3 20 1 8 7 1 1 2

Figure 3. Age and gender of respondents.

Most people discovered the UMFs by social media (39%), an acquaintance (35%),
passing by (12%), or other means (e.g., study, google maps, seminar, etc.).

One seventh of respondents took less than 10 min on foot or by bicycle to reach the
UMF and one-half of the respondents took by an average distance (from 10 to 30 min) from
their residence. According to these interviewees, the means of transport vary between
public transport (56%) bicycle (33%), foot (5%), or car (6%). The others took from 30 min to
an hour. This result shows that more than 50% live near the UMFs.

The frequency is also variable: 48% of respondents frequent the UMFs once or several
times a month, 38% less than 1 day per month, and 14% only once. Seasonality affects the
attendance, as nearly half of the respondents do not frequent the UMFs during winter.
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The reasons expressed for UMFs frequentation vary from the atmosphere in general
(76% of respondents), connectivity to nature (68%), learning (61%), and contact with other
people (55%) as well as the tranquility of the place (27%).

We asked the interviewees what did they mostly liked to do at the UMFs. Some
indicated gardening activities, and others referred to more generic actions (ex; observing,
taking time), which go towards an idea of reconnection with others and with nature. The
answers to these questions depended on the UMFs. For example, the favorite actions of 20
out of 28 respondents that frequent the UMF1 are not “agricultural” but rather cultural or
landscaping. On the contrary, respondents who frequent UMF3 or UMF4 refer in particular
to gardening (ex. sawing, watering, harvest, etc.). Concerning the UMF2, both referred to
farming and community life.

Regarding well-being, only three people responded that they felt positive and negative
effects compared to 68 respondents who only felt positive effects. Sixty-eight respondents
conferred a score equal or major to 4 (in a scale 1-5) to statements feelings like “appease-
ment” and “relaxation”, and 56 respondents conferred the same score to “stress reduction”.
Regarding physical condition, 38 respondents gave a score equal or superior to 4 to the state-
ment that “practicing activities on the farm allows them to have better endurance/better
heartbeat” and only 9 attributed these values to the statement that “my back hurts after
gardening “. These results show that UMFs users feel a positive impact on both mental
and physical well-being.

Regarding aesthetics and landscape, 62 out of 71 people considered the landscape as a
motivating criterion to frequent the UMFs. Eighty percent of the respondents conferred a
score larger than 8 (in a scale 1-10) to landscape. Regarding learning and education, while
19 out of 71 respondents declared not to mobilize the skills acquired in the UMFs, 69 of
them claimed to acquire some skills in plant management (e.g., sowing, transplanting and
planting), handwork, as well as to work in teams.

The learning system is based on: talking to other people (11), practicing and ex-
perimenting on your own (7). Most of the respondents emphasized effectiveness of the
combinations of different learning systems, in particular oral discussion with other partici-
pants and learning by doing or learning by imitation.

4.5. Endogenous CESs and Exogenous CESs Methodological Framework

The pilot empirical survey confirms the relevance of the distinction between users and
non-users. In fact, the CESs perceived by those categories are related to their experiences
that for non-users remain indirect (by viewing photos). Moreover, the CESs perceived by
users (who have direct experience and attend these places) are more numerous; on the
contrary, for non-users who do not know these spaces, it would therefore be difficult to
imagine the services provided to UMFs and evaluate them. For this category, only aesthetic
appreciation is possible. The services provided within or outside the UMFs are not the
same.

These findings led us to define a new approach that distinguishes:

- endogenous cultural ecosystem services delivered by UMFs, i.e., all CESs produced
within the UMFs themselves by or for users, defined as individuals or groups of
individuals that regularly or sporadically visit the sites (urban farmers, workers,
members, etc.);

- exogenous cultural ecosystem services delivered by UMFs, i.e., all CESs produced
outside of the UMFs for non-users, defined as individuals or groups of individuals
that do not visit the sites (residents, passersby, etc.). By non-users, we are referring to
local residents who may benefit from the presence of a UMFs in their neighborhood.

This distinction contributes to the creation of a new methodological framework to
study the CESs delivered by UMFs by way of a simultaneous and comparative evaluation
of the data collected pertaining to endogenous and exogenous CESs.
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5. Discussion
5.1. The Perceiving Contribution of Urban Micro-Farms to Cultural Ecosystem Services

This research shows that UMFs are characterized by a large catchment area. Indeed,
they differ from gardens or specialized farms that only involve gardeners (sometimes
schools or students are mentioned as users) and farmers. A wide diversity of users, with
a heterogeneous involvement as presented in Section 4.2 attend the UMFs. Compared to
the bibliography, in our study the socio-professional categories were more in line with
community gardens than with allotment gardens [28,31].

The UMFs also provide a wider diversity of activities than usually performed in
gardens [31,32].

It is therefore necessary to take into account the UMFs specificities in order to un-
derstand which CESs are delivered and hence most relevant to study. Not all CESs listed
in the bibliography are suitable to investigate the UMFs. In the selected UMFs religious
inspiration or ecotourism as well as cultural heritage were not relevant. As for tourism, in
fact, only one UMF hosts woofers who, however, live this experience more as a learning
experience than a tourism one. Respondents did not mention religious inspiration and
cultural heritage as CESs perceived. This is perhaps due to the location of the UMFs that
do not stand out for historical or architectural values.

Nevertheless, our study corroborates the results found in the literature and confirms
that the CESs perceived as benefits are education, leisure, well-being, and aesthetic. At
the same time among the UMFs, the delivered CESs were different, depending on UMFs
main purpose and the activities performed. We demonstrated that the perception of project
managers concerning the CESs provided differ according to their aspiration and activities
proposed (Section 4.1). For example, as indicated in Table 3, UMF1 offers a series of cultural
and artistic activities and the project leader puts forward the artistic inspiration as one of
the CESs delivered, while UMF4, which targets primarily pupils, identifies the sense of
belonging as a CESs. We also demonstrated that the users” answers differ regarding the
UMFs (Section 4.4) and they are consistent with the main purpose of the UMFs even if they
are not yet representative to validate the hypothesis posed initially.

Our work highlights, more than previous studies, the importance of the landscape
for frequenting UMFs. Eighty-eight per cent of respondents state that the landscape is a
criterion to frequent the UMFs and 80% of them confer a high score (8/10) to the landscape
design.

Concerning the non-users, our preliminary results converge with Torres et al.’s [29]
results concerning the Parisian community gardens. They state that the majority of re-
spondents (63%) were not familiar with the activities going on in the gardens within their
neighbourhoods, although this proportion significantly differed among gardens. The oldest
gardens are more familiar to respondents. Torres et al. [29] conclude, “gardens may indeed
need time to be a part of residents” daily landscapes and routines” p.11.

Obviously in order to have more consistent results and to detect correlations between
the CESs and the type of actors (related to age, gender, socio-economic categories), a more
representative sample is required. The sample is determined as being representative by
both the number of individuals surveyed compared with the reference universe and the
equivalence in socio-demographic characteristics of the source population and surveyed
population. For non-users, this reference framework is complied with through demo-
graphic data collected by the French National Institute of Statistics and Economic Studies
(INSEE). For users, however, despite being a limited universe, its perimeter is little known.
The UMFs, in fact, adopt more or less rigorous systems to keep track of visitors, especially
sporadic ones, and their coordinates which, moreover, are confidential.

5.2. Could Endogenous and Exogenous Approach Enhance the Optimization of Cultural Ecosystem
Services?

The distinction between endogenous and exogenous is fruitful because it allows
understanding how to improve the provision of CESs to a wider audience.
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Quantifying and qualifying CESs has value for various actors, particularly project
leaders, urban farmers, local authorities, and public authorities in general, as well as
academia. The results of the survey can help both quantify (e.g., the number of participants
in educational workshops and the number of skills acquired) and qualify (e.g., the types of
skills acquired and knowledge transfer) the services delivered. The results can help urban
farmers obtain feedback on public interest in their activities as well as information on user
profiles and the efficacy in transferring the knowledge and new skills. Local authorities can
better understand the impact of agricultural spaces within their districts and the evolution
of urban landscape perception.

Moreover, although this enables an impact investigation both inside and outside the
UMFs, it also requires time and resources to carry out this type of survey in order to
have representative results. Furthermore, the resulting outcomes underline the limits in
interpretation.

In terms of education and learning, our study corroborates the results found in the
literature and confirms that UMFs are learning spaces for farming practices and collective
and collaborative work. However, we cannot assert that gardening is the most effective
practice for this. Green spaces, community gardens, and multifunctional farms in peri-
urban areas are other types of land use that could be used as a reference if such frames of
reference existed. Interpreting these results would require the indicators to be placed in
the context of the spaces and respondents in question. A correct interpretation of these
results requires establishing frames of reference to allow different kinds of actors to garner
feedback and better understand the benefits provided by urban agriculture. Existing
substitutes that can provide CESs should be taken into account [43]. Speak et al. [33]
demonstrate that allotment gardens in Manchester are more recognized than allotment
gardens in Poznan or parks. Unfortunately, there are still few and fragmented studies to
create a reference framework.

Factors specific to each UMF must also be taken into account, including their size,
intended purpose, footfall, and accessibility, which can all have an impact on both visitor
numbers and users perceptions. It is therefore essential to have elements that can contex-
tualize or correlate responses from different user profiles of UMFs. Further work needs
to be developed to determine weighting factors (per UMF characteristics and footfall) to
better place in context and interpret the results from user surveys. Combining quantitative
and qualitative analyses will help to characterize the social impact of UMFs as well as
the different representations and perceptions of how different types of urban agriculture
integrate into the cityscape.

Similarly, the landscape aspect can help compare and contrast the results from the two
surveys (endogenous and exogenous) and issue guidance for both public authorities and
farmers. The inclusion of landscape questions in the surveys allows for a comparison of
two different populations: those who use UMFs and those who do not. The perception of
inhabitants (both users and non-users of these spaces) is decisive in understanding how
agricultural landscapes are accepted and appreciated in a city environment. In addition,
CESs, including learning and education in particular, help foster a new outlook on nature
and agriculture in cities. The user survey helps reveal which aspects can characterize UMFs
landscapes and which aspects users and non-users appreciate. Having more information
on the perception of these landscapes and how they are structured can be an opportunity to
optimize both endogenous and exogenous CESs. Feelings pertaining to the aesthetics of the
site can also help guide and advise urban farmers when planning the sites and integrating
them into the concrete landscape. Successful integration into urban spaces requires both
recognition and an understanding of the agri-urban background. A greater knowledge
of these spaces would also lead to a direct influence on the inhabitant’s perception of the
neighboring landscape. The recreational use that the landscape can provide is associated
with how accessible and open the created landscape is [44]. The physical or visual accessi-
bility is to be improved. It is clear that these aspects will vary significantly depending on
context and the “category” of UMFs (rooftop, open ground, school grounds, etc.) [41].
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6. Final Remarks

Based on the state-of-the-art, this article showed that the methodological approach to
CESs provided by urban agriculture had yet to be perfected. To this end, we carried out
a study on five UMFs either on rooftop or soil level, located in Paris and its surrounding
areas. The awareness, knowledge, practices, and perceptions differ between those who
interact with the UMFs that perfectly understand the benefits received and those who
reside or pass-by close to the UMFs that are little aware of their existence.

Indeed, this study pointed out that the analysis of CESs for UMFs, in particular,
and urban agriculture, in general, requires distinguishing endogenous induced effects for
users (those who interact with the UMFs) and exogenous induced effects for non-users
(residents or passersby in the areas with the UMFs). This distinction leads to the use of
methodological approaches that differentiate, through appropriate questionnaire surveys,
the practices, knowledge, perceptions, and representations between stakeholders (users)
and general public (non-users). For users, UMFs provide many recreational, aesthetic,
educational, well-being, and social services. For non-users, services rendered UMFs are
more limited. Indeed, the UMFs are still too little known and too little recognized to have
landscape and aesthetic effects still very developed. We reinforce our initial hypothesis:
the UMFs are an agroecosystem providing CESs that vary according to the purpose of
the UMFs but also the practices and perceptions of the various actors in the city. More
importantly, this article finally discusses how the landscape can be a tangible element of
comparison between the practices, perceptions, and representations of users and non-users
of urban agriculture. Could landscape become the main tool for urban farmers to improve
awareness towards their contribution to a greener city?
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