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A B S T R A C T

At the crossroads of spatial planning and agriculture, this article explores how planning practices impact on-farm
diversification strategies in peri-urban Mediterranean France. It focuses on farm building permit applications,
statistically analyzing a database of 860 buildings applied for and interviewing local authorities and farmers’
representatives. Results show the large proportion of applications related to reterritorialization of food systems,
development of recreational activities, and production of green energy. These on-farm diversification trends
highlight the transformation of peri-urban areas from a natural or agricultural landscape into a multifunctional
landscape, posing several planning challenges. Planners don’t know how to assess whether a new building is
really essential for farming, or to find the right trade-offs to support farming dynamics while limiting soil sealing.
Their assessment criteria generally favor large, full-time, and economically viable farms. Comparing two prov-
inces’ planning practices, we observe significant differences in interpretation of national law, with incoherent or
unharmonized criteria applied especially when assessing professional farming activities, new dwellings, and
solar energy projects. We also highlight two potential obstacles to farmers’ generational renewal and agroeco-
logical or food transitions: i) lack of transparency regarding the rules and the decision-making processes behind
building permit assessment, and ii) the frequent rejection of applications for multi-purpose premises and
lightweight, mobile, or dismantlable structures. Such results point to the role of planners in transforming peri-
urban landscapes and the need for more consistent regulation of new farm buildings, supporting and not hin-
dering farm adaptation strategies and the multifunctionality of peri-urban areas.

1. Introduction

This article explores how planning practices impact on-farm diver-
sification strategies in peri-urban Mediterranean France. The issue is at
the crossroads of spatial planning and agriculture.

In spatial planning, it is key to the debate on how current European
planning systems can deal with the complex processes of transformation
to come (Koreman and Korthals Altes, 2023), with the peri-urban
landscape transforming from a natural or agricultural production land-
scape into a residential, service, and, in some cases, even
knowledge-based economy (Andersson et al., 2009). Peri-urban areas
are often characterized by a complex entanglement of land uses and a
diversity of development patterns (Gallent, 2006). This is particularly
challenging for spatial planning policies, traditionally aimed at more

dense territories (Randolph, 2004) with delineation of zones intended
for a specific and homogeneous type of use or development (Tassinari
et al., 2013). Moreover, scholars have shown that planning instruments
are not only technical guidelines, but also the long-term result of
competing interests within the local land system (Gerber et al., 2018).
Similarly, legal sociologists conducting empirical inquiries on environ-
mental planning (Van Dijk and Beunen, 2009) or farmland planning
(Holtslag-Broekhof et al., 2014) stress that planning regulations are
embedded in social interactions. How planning decision-makers actually
consider agricultural interests has been investigated (Nichol, 2003;
Wachter and Wytrzens, 2022). In France, public authorities in charge of
issuing planning permits in agricultural areas face complex trade-offs,
especially in peri-urban areas. While they must avoid landscape degra-
dation and further soil sealing, new buildings may be essential to
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farming, food system reterritorialization, or on-farm diversification
(Rouquier et al., 2023; Nougarèdes et al., 2023). The need for more
renewable energy sources (photovoltaics, methanization) is also leading
to new building applications (Goldberg, 2023). Issuing building permits
in peri-urban agricultural areas can become a real challenge for local
planning authorities, more used to assessing building permits for resi-
dential and urban infrastructures than for farm buildings.

In agricultural research, the impact of planning regulations on on-
farm diversification is an issue in the long-running debate on the con-
ditions for maintaining agriculture in peri-urban areas (Bryant, 1986,
Bryant and Johnston, 1992). The literature has principally addressed
authorization of new farm buildings in terms of their impact on farmland
conversion (Perrin et al., 2020). Scholars have described how agricul-
tural modernization led to increased size and standardization of farm
buildings (Schmitt, 2003; Madeline, 2006; Tassinari et al., 2007). Ar-
chitects evaluated the quality of the new buildings (Torreggiani and
Tassinari, 2012; Dąbkowski et al., 2018), their integration into the
landscape (di Fazio, 1989; Tassinari et al., 2007), and their interactions
with the rural environment (Picuno, 2022). Only a few studies, however,
have explored how the spatial planning regulatory framework may
impact peri-urban farms’ activities. Strict regulations have been shown
to favor hobby farming at the expense of commercial farming (Gosnell
et al., 2011; Perrin, 2013). The impact on on-farm diversification has
rarely been considered (Nichol, 2003).

Scholars have highlighted the multiple benefits of on-farm diversi-
fication to help farmers adapt in peri-urban areas (Ilbery, 1991; Inwood
and Sharp, 2012). Under on-farm diversification, we consider new ac-
tivities, including i) new food products (for instance, when a market
gardener decides to produce poultry), ii) the integration of on-farm
processing and conditioning of products, distribution hubs, and
on-farm shops for relocalization of food systems, and iii) “non-farming
farm-based and -related activities” (Tacconi et al., 2022, referring to van
der Ploeg et al., 2009) such as agritourism, educational and recreational
services, and bio-energy production. Most of these activities require
indoor space to develop, yet this is not mentioned among the constraints
listed in a recent review on on-farm diversification (Tacconi et al.,
2022). In peri-urban areas, this may be an issue. Land and real estate
prices are high, due to the demand for land and buildings by non-farmers
(Verhoeve et al., 2015). The frequent conversion of farms and barns into
housing is documented (Perrin et al., 2018), as well as the commercial
and entrepreneurial re-use of vacant, redundant farm buildings in
Flanders (Verhoeve et al., 2012), the Netherlands (van der Vaart, 2005;
Koreman and Korthals Altes, 2023), or Denmark (Kristensen et al.,
2019). Architects point out that diversification strategies may help to
preserve old farm buildings as rural cultural heritage (Fuentes et al.,
2010; Branduini et al., 2020). However, there appears to be no recent
research specifically addressing the impact of planning permits on
on-farm diversification in peri-urban areas. Our hypothesis is that cur-
rent planning practices may limit farmers’ capacity to diversify their
activities in peri-urban areas.

To address this question, we considered 571 building permit appli-
cations in southern France, corresponding to 860 buildings applied for in
peri-urban agricultural areas. We performed multiple correspondence
analysis (MCA) followed by hierarchical ascending clustering (HAC).
The results of this statistical approach were discussed during qualitative
interviews with officials responsible for issuing building permits and
representatives of farmers’ organizations. Our method is original: to our
knowledge, only one paper (Eveland et al., 2005) previously analyzed a
large database of farm building permits to elucidate the trend in con-
struction of new farm buildings at a territorial scale.

The paper is organized as follows: in the next section, we describe the
context, materials, and methods. In the results section, we first present a
typology of building permits highlighting the major trends in con-
struction in peri-urban agricultural areas. Then we compare what drives
two provinces’ public decisions on building permits in agricultural
areas. In the fourth section, we discuss the significance of our results in

the light of several key issues currently on the European political agenda
concerning soil sealing, urban-rural reconnection, and the renewal of
farming generations. This suggests new avenues for research on plan-
ning that takes into account the multifunctionality of peri-urban agri-
cultural areas.

2. Context, materials, and methods

This section presents the geographical context, the legal framework,
and the methods of our study.

2.1. French Mediterranean countryside under urban and tourism pressure

The study site is located on the French Mediterranean coast (Fig. 1),
covering two provinces (départements, NUTS3 European administrative
unit1) called Bouches-du-Rhône (BDR) and Hérault. Around Marseille
and Montpellier respectively, both provinces have experienced rapid
demographic growth over the last 50 years, especially Hérault, where
the population has doubled (Table 1). Such growth is mainly due to
work and amenity migrations from other French regions. Around many
villages, the urban envelope has become fuzzy, with no clear spatial
delineation between housing and farmland (Perrin et al., 2018). The
French Mediterranean countryside is historically marked by strong
urban sprawl and scattered buildings, to the detriment of vineyards and
market gardening, the two main farming systems in the coastal plain
(Abrantes et al., 2010; Jarrige et al., 2013). Most of the two provinces is
considered urban and peri-urban by the national statistical institute
INSEE in 2024 (cf. Fig. 1). The few municipalities still categorized as
“rural” and left blank on the map are facing similar pressure on farm-
land, due to secondary homes and lifestyle migrations.

In Hérault, grape monocropping still occupies most agricultural
areas and 84 % of farms (Table 1), but uprooted vineyards have left
space available for the diversification of production (cereals, vegeta-
bles). In BDR, agriculture is very dynamic and more diversified, with a
majority of farms growing fruits, vegetables, or wine grapes. Farms are
larger in BDR, 38 ha on average, and have more employees than in
Hérault, where farms are 22 ha on average.

In both provinces, local spatial planning practices have been under
pressure. Municipalities diverge in their choices, and there are dis-
agreements between municipalities and provincial authorities over
preservation of agricultural and natural areas (Chanel et al., 2014;
Prévost and Robert, 2016). This has been attributed to high urban
pressure on farmland: speculation by landowners and developers based
on future possible conversion of farmland to urban (or tourism) uses,
and non-farmers bargaining with local mayors to obtain building per-
mits for houses, sometimes pretending to start a farm to obtain the
permit (Perrin and Nougarèdes, 2022).

2.2. Legal framework for new farm buildings

The two provinces chosen for this study were the first in France with
a multi-stakeholder advisory committee that wrote a guideline to local
assessment of building permits in zones classified as agricultural under
land-use plans.

In France, municipal or inter-municipal authorities are the main
land-use planning authorities, under the supervision of provincial gov-
ernment representatives. The conversion of farmland to urban uses is
regulated through binding municipal (or inter-municipal) land-use plans
that distinguish development zones, agricultural zones (for exclusive
farm use), and natural zones (where natural spaces must be preserved).
Since 2000, the national law provides that, apart from buildings of
public interest, the only new constructions authorized in agricultural

1 France is divided into 13 regions (NUTS2) composed of 101 provinces
(départements NUTS3) and 34 955 municipalities.
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zones are “buildings and structures or facilities required for farming” or “for
the processing, packaging and marketing of agricultural products, where these
activities are an extension of the production process”2. This includes horse-
breeding and methanization units (with some limitations3). However,
the law does not precisely define “farm,” or “farm buildings”, nor
explain how to assess the building’s “essential” link to the agricultural
activity when handling building permit applications.

The law’s implementation has thus often been subject to local ne-
gotiations, leading to a diversity of interpretations –such as specific local
criteria that must be met before a farmer is allowed to build a dwelling
(Perrin and Nougarèdes, 2022). Many provinces set up committees
composed of the provincial authority, one mayor representing all the
municipal authorities, and farmers’ representatives to negotiate local
implementation of the law. These multi-stakeholder committees wrote
provincial guidelines for local assessment of building permit applica-
tions in agricultural zones. The two first provinces where such com-
mittees were established and wrote guidelines were BDR in 1973
(Perrin, 2015) and Hérault in 2005 (Perrin and Nougarèdes, 2022). Half
the French provinces had such informal multi-stakeholder committees
by 2010 (Nougarèdes, 2020), when the national government decided to

create more formal committees in every province under the re-
sponsibility of the provincial authority. These formal regulatory com-
mittees monitor the compliance of municipal and inter-municipal
planning decisions with national laws and with provincial guidelines, if
any. They meet every month and assess both planning documents and a
small share of the applications for building permits in agricultural areas.
In some provinces, like BDR, the former informal multi-stakeholder
committee nevertheless continues to meet in order to give an informal
legal opinion on almost all applications for building permits in agri-
cultural areas. The formal committee and local planning authority
generally follow this advice, which is accompanied by a short statement
of reasons, when deciding whether or not to issue the permit.

2.3. Materials and methods

This paper is based on mixed methods. Its originality lies in the
quantitative approach, rarely conducted on farm building permits
(Eveland et al., 2005). A complementary qualitative approach based on
document analysis, observation, and a small range of interviews helps us
interpret the results of the quantitative approach, shedding light on how
the provincial committees operate and justify their legal opinions on
building permit applications.

2.3.1. Quantitative analysis of a database of building permits

2.3.1.1. Data collection. Obtaining precise data on planning permission
in agricultural areas, on legal opinions, and on the rationale behind
them is a real challenge. The two committees considered here were the
only ones that agreed to share their data with us, in paper-only (not
digital) format. Despite repeated requests, we could not obtain more
recent data.

Thus, our sample contains only planning permission applications in
agricultural areas (for new buildings or the transformation of existing

Fig. 1. Location of the two provinces (data sources: INSEE for population 2024 and for peri-urban areas 2024, IGN for administrative perimeters). At this mapping
scale, urban areas are covered by the black circles of municipal population. Rural areas are left blank.

2 Code de l’Urbanisme, art. L151–11.
3 According to Article du code rural et de la pêche maritime, “all activities

involving the control and exploitation of a biological cycle of a plant or an
animal, and constituting one or more stages necessary to the unfolding of this
cycle, as well as activities carried out by a farmer which are an extension of the
act of production, or which take place on the farm, are deemed agricultural.
(…) The same applies to activities involving the preparation and training of
domestic equidae (…), with the exception of entertainment activities. The same
applies to the production and, where applicable, marketing, by one or more
farmers, of biogas, electricity, and heat through methanization, when at least
50 % of this production is derived from materials originating from farms.” (our
translation).
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buildings). This planning permission subsample is almost exhaustive in
BDR but partial in Hérault, due to the differing nature and functions of
the two committees. In BDR, the data came from the multi-stakeholder
advisory committee, which receives 95 % of planning permit applica-
tions located in agricultural areas (in agricultural zones for municipal-
ities with a valid land-use plan, outside urban areas for municipalities
without a valid land-use plan). In Hérault, the data was collected from
the formal regulatory committee, which receives and assesses only a
small share (around 10 %) of applications in agricultural areas (only in
municipalities with specific environmental issues, like coastal areas, or
without a valid municipal land-use plan). The BDR sample is therefore
much larger and more representative of all municipalities than the
Hérault sample. In BDR, we obtained 492 applications (covering 742
buildings) located in 77 (out of 119) municipalities, submitted from
March 2017 to September 2018. In Hérault, we obtained 79 applications
(covering 118 buildings), submitted from February to December 2018,
located in 60 (out of 342) municipalities. These were mainly small peri-
urban or rural municipalities under tourism pressure; the more densely-
populated localities usually have valid land-use plans, and hence do not
need to send their farm building permit applications to the Hérault
formal regulatory committee.

For each building permit application, we had access to the appli-
cant’s professional status (full-time farmer, part-time, new entrant, non-
farmer), the characteristics of the farm (type of production, location)
and of the buildings applied for (future use, surface area, etc.). We were
also provided with the arguments behind the positive or negative legal
opinion given by the provincial committee. All these data were entered
manually into a database, for descriptive and multivariate statistical
analysis.

2.3.1.2. Statistical data analysis. Following a descriptive analysis, the
information collected was used to perform a multivariate analysis and a
hierarchical classification via the FactoMineR package (Lê et al., 2008;
Husson et al., 2023) with R (v.4.3.1). The missMDA package (Josse and
Husson, 2016) was used to impute missing data.

First, we performed a multiple correspondence analysis (MCA) for
the 860 buildings involved, based on 5 variables retrievable from the
building permit applications, all related to building characteristics:
future use (6 categories), surface area (5 classes), type of application
(new construction or transformation), presence of solar panels (yes/no),
lightweight and dismantlable structures (yes/no). There were no
missing values, except for surface area (n=38, 4.4 %). For future use and
type of application, categories with small counts were agglomerated into
macro-categories (cf. Table 2). The MCA was performed on these macro-

categories, and the detailed types of buildings used as supplementary
variables (description of variables and categories in Appendix B).
Included in supplementary variables (Appendix C) are the committee’s
opinion on the permit application (positive/negative) and other vari-
ables as descriptors concerning farm activities, based on the existing
literature and relevant previous qualitative research by the research
team (Nougarèdes, 2020; Perrin and Nougarèdes, 2022)

Second, the results of the MCA were used to perform hierarchical
cluster analysis (HCA). The scree plot led us to select as HCA input
variables the first 3 dimensions of the MCA, representing an inertia of
41.7 % (Blasius and Greenacre, 2014).

2.3.2. Qualitative approach combining document analysis, observation, and
interviews

This research is also based on document analysis, direct observation
of committee meetings and public exchanges, and in-depth interviews.
We analyzed the following documents: national law4 and Hérault and
BDR guidelines (GTUA, 2011; CDPENAF, 2018). In 2018, we conducted
8 in-depth semi-structured interviews with several members of the
committees (one elected official and one provincial authority official in
each province) and with representatives of farmers’ organizations
(Chamber of Agriculture in BDR, farmers’ union in Hérault). In addition,
we interviewed the president of the association of mayors in BDR and a
municipal planning department employee in Hérault. These 8 interviews
were aimed at better understanding the provincial context (urban
pressure on farmland, agricultural dynamics), the negotiations
regarding guidelines, the reasons behind decisions to approve or reject
planning permission applications. They also sought to elucidate the re-
lationships between provincial committees and the provincial authority,
mayors, municipal or inter-municipal urban planning departments, and
farmers’ organizations. All interviews were recorded and transcribed.
Discourse was analyzed according to the same analytical grid (local
context, planning implementation, trends in applications for farm
building permits, new types of buildings applied for and their
assessment).

The discussion of the results is also informed by our long-term direct
observation of the Hérault committee meetings (2006–2013, as part of
PhD research) and other qualitative interviews in both provinces from
2004 to 2023 on issues related to farm buildings and farmland preser-
vation conducted with farmers, elected officials, and farmers’ organi-
zations (Nougarèdes, 2020; Nougarèdes et al., 2023; Nougarèdes et al.,
n.d). This paper is the first to combine such qualitative results with
quantative data on building permits, and to reveal the explicit rationales
provided by the committees to justify their legal opinions.

3. Results

3.1. Buildings applied for reveal several on-farm diversification trends

Table 2 shows the great diversity of future uses of the buildings
applied for, pointing to several contradictory trends in peri-urban agri-
cultural areas.

First, building permit applications reflect the provincial specializa-
tion of farming systems. Plastic tunnels and glass greenhouses combined
account for 65 % of the surface area applied for in BDR, where market
gardening dominates. Second, our results confirm the current trend to-
ward diversification of agricultural production. Examples include ap-
plications for animal housing (14 %), evidence of new small-scale food
livestock farming (poultry, pigs). Third, we find clear signs of farm
diversification to include non-farming activities, with applications for

Table 1
Key statistical data on population and agriculture in the two provinces (data
sources: Ministry for Agriculture 2010 and 2020 and INSEE for population 1975
and 2024).

Hérault Bouches-du-
Rhône

Population 2024
Population 1975
(growth rate in 50 years)

1 232 800
648 000
(+90.2%)

2 078 400
1 630 000
(+27.5%)

Number of farms 2020
2010
(growth rate)

7 900
9 900
(− 20.5%)

3 900
4 900
(− 20.2%)

Utilized agricultural area in ha, 2020
2010
(growth rate)

175 800
185 200
(− 5%)

148 600
145 700
(+ 1.9 %)

Main type of production (percentage of farms
featuring this production in 2020)

Viticulture
84%
Fruit 16%
Vegetables
6.5%
Cereals 7 %

Fruit 38%
Vegetables
30%
Viticulture
22%
Cereals 15%
Sheep or goats
5%

4 Loi relative à la solidarité et au renouvellement urbains n◦ 2000–1208
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recreational activities (dwellings for agritourism, horse shelters, or
riding arenas) and with 9 % of applications involving the production of
green energy (solar panels,5 methanation units). Finally, we note a trend
toward the reterritorialization of agri-food chains, reflected in applica-
tions for food processing, sales, as well as in the 10 % of applications for
multi-purpose buildings combining several uses (e.g. offices, food pro-
cessing, storage, sometimes housing).

The 5 clusters of buildings resulting from the MCA-HAC allow us to
more finely identify major transformations underway in agriculture (cf.
Appendix A, B, and C).

• Cluster 1 “dwellings” (n=226) is characterized by dwellings (90 % of
the cluster) and by small buildings (less than 200 m2). It features
many applications for the renovation, change of use or extension of
existing buildings (38 % of this cluster). More than half its

applications were given a negative opinion by the provincial com-
mittee, which is significantly more than in any other cluster.

• Cluster 2 “multi-purpose buildings” (n=326) is characterized bymid-
size buildings (200–500 m2), especially storage facilities and multi-
purpose premises combining several uses (processing units, offices,
direct sales). The rate of positive opinions is 52.4 but is not
significant.

• Cluster 3 “large buildings with solar panels” (n=140) is character-
ized by many applications to construct new large facilities
(500–3000 m2) covered with solar panels. Although most are for
storage sheds, there are also animal (sheep) shelters and horse-riding
arenas. Most (67 %) of this cluster’s applications were assessed
positively.

• Cluster 4 “small dismantlable structures” (n=99) is characterized by
many applications for small (96 %<100 m2), lightweight, and mo-
bile or dismantlable structures (57 %), mainly animal shelters, for
poultry or horses. A third of applications are by new entrant farmers.
The rate of positive opinions is 55.6 but is not significant.

• Cluster 5 “greenhouses” (n=68) is characterized by applications for
huge structures (71 %>3000 m2), mainly by market gardeners for

Table 2
Descriptive statistics for the analytic sample (n=860).

Future use of buildings applied for Bouches-du-Rhône Hérault Total

N◦ – surface area in m2 N◦ – surface area in m2 N◦, % of total n◦ Surface area in m2, % of total surface
area

Dwellings 186 27252 25 2823 211 24.5 % 30075 2.9 %
For the applicant 135 16057 22 2643 157 18.3 % 18700 1.8 %

For employees 31 3191 2 180 33 3.8 % 3371 0.3 %
Holiday accommodation / agritourism 20 8004 1 n.a. 21 2.4 % 8004 0.8 %

Storage and logistics 236 101849 32 5153 268 31.2 % 107002 10.1 %
Sheds and facilities for the storage of equipment and produce 214 100041 27 4236 241 28.0 % 104277 9.9 %

Service / technical facilities 22 1808 5 917 27 3.1 % 2725 0.3 %

Processing, packaging, offices, sales 142 59654 28 11329 170 19.8 % 70983 6.7 %
Vegetable processing 4 232 0 0 4 0.5 % 232 0.0 %

Meat processing 4 419 1 213 5 0.6 % 632 0.1 %
Cheese, dairy 3 304 0 0 3 0.4 % 304 0.0 %
Wine-making 9 3949 3 655 12 1.4 % 4604 0.4 %

Egg packaging 2 222 1 n.a. 3 0.4 % 222 0.0 %
Vegetable packaging 7 2967 2 49 9 1.1 % 3016 0.3 %

Oil mill 2 427 0 0 2 0.2 % 427 0.0 %
Honey processing 5 700 0 0 5 0.6 % 700 0.1 %

Multi-purpose premises 72 46251 15 9765 87 10.1 % 56016 5.3 %
Sales and reception 13 1779 2 280 15 1.7 % 2059 0.2 %

Offices 21 2404 4 367 25 2.9 % 2771 0.3 %

Greenhouses for market gardening 58 681693 2 536 60 7.0 % 682229 64.7 %
Plastic tunnels 31 280530 1 96 32 3.7 % 280626 26.6 %

Glass greenhouses 27 401163 1 440 28 3.3 % 401603 38.1 %

Animal shelters 97 49342 22 4784 119 13.9 % 54126 5.1 %
Sheep 8 7962 4 633 12 1.4 % 8595 0.8 %
Cattle 2 642 1 120 3 0.4 % 762 0.1 %
Goats 1 530 0 0 1 0.1 % 530 0.1 %

Poultry 24 1287 12 3768 36 4.2 % 5055 0.5 %
Plastic tunnel used as animal shelter 2 570 2 160 4 0.5 % 730 0.1 %

Rabbits 1 99 0 0 1 0.1 % 99 0.0 %
Equines: stable, box 28 6165 2 18 30 3.5 % 6183 0.6 %

Equines: riding arenas 20 30389 0 0 20 2.3 % 30389 2.9 %
Dogs: kennels, nursery 11 1698 1 85 12 1.4 % 1783 0.2 %

Non-agricultural activities 23 104610 9 5937 32 3.7 % 110547 10.5 %
Collective gardens, animal parks 2 41794 0 0 2 0.2 % 41794 4.0 %

Fences, gates 3 n.a. 0 0 3 0.4 % n.a. 0.0 %
Public facilities 4 3840 3 5723 7 0.8 % 9563 0.9 %

Ground elevation 4 57590 0 0 4 0.5 % 57590 5.5 %
Ground photovoltaics 0 0 2 9 2 0.2 % 9 0.0 %

Heat cogeneration, methanization 10 1386 0 0 10 1.2 % 1386 0.1 %
Industrial premises 0 0 1 114 1 0.1 % 114 0.0 %
Antennas, pylons 0 0 3 91 3 0.4 % 91 0.0 %

Total 742 1024400 118 30562 860 100.0 % 1054962 100.0 %

5 Only ground photovoltaic are mentioned in Table 2, but solar panels can
cover all types of buildings. The presence of solar panel on the roof is an active
variable in the MCA (cf. Appendix B).
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greenhouses (plastic tunnels and glass greenhouses). Most of these
applications were assessed positively (79 %).

These 5 clusters are thus differentiated primarily by building size and
future use, while the presence of photovoltaic panels sets cluster 3 apart,
and the lightweight or temporary nature of some of the buildings is
specific to clusters 4 and 5. Descriptive statistics conducted on the
supplementary variables (Appendix C) show significant differences.
Committee opinions are significantly different for 3 classes in particular:
negative for dwellings (C1), positive for large buildings with solar panels
(C3) and for greenhouses (C5). For the remaining 2 classes, opinions are
mixed but not significant in the HAC. We also note the large numbers of
new farmers (31 %) in class C4, corresponding to lightweight, dis-
mantlable structures, while full-time professional farmers are signifi-
cantly over-represented in class C3 (photovoltaics).

Such results indicate the coexistence of different agricultural dy-
namics. Applications for the construction of large industrial farm
buildings, such as greenhouses, storage facilities, sheds, and stalls,
increasingly covered with photovoltaic panels, testify to highly pro-
ductive farms in a process of (sometimes green) industrialization. In
contrast, some applications attest to a new trend: applications for small,
lightweight, and dismantlable buildings (photos 1, 2, 3, 4, 5, Appendix
D), and for multi-purpose buildings. The numbers of such applications
are rising, according to the committee officials we interviewed; they
relate this trend to new farmers looking for affordable access to build-
ings, and to the reterritorialization of agri-food chains.

3.2. What drives public decisions on building permits in agricultural
areas?

Of the 860 buildings under application in our database, 54 % were

given a positive opinion by the provincial committees, 39 % a negative
opinion, and no opinion was reported on the remaining 7 %.6 We
analyzed the reasons cited for such evaluations, and also compared how
the different types of buildings were treated by the two provincial
committees, as the rate of negative opinions is much higher in Hérault
(52 %) than in BDR (37 %).

3.2.1. Opinions are mainly based on economic factors: farmer’s status and
farm size

The committees justify their legal opinion with a short text state-
ment. We coded these justifications into categories to identify the main
reasons for positive or negative opinions (Table 3).

National law authorizes in agricultural zones only “buildings and
structures or facilities required for farming” or “for the processing, pack-
aging, and marketing of agricultural products, where these activities are an
extension of the production process”. However, the data collected on legal
opinions show that the two committees in fact use a wide range of
criteria to assess building permit applications. Some criteria are cited in
the provincial guidelines; others are used as arguments by the com-
mittee in the files we consulted, although not explicitly appearing in the
provincial guidelines. These results show that the provincial guidelines
and committees go further than national legislation, using criteria that
are not legally binding.

First, in line with national law, both provincial guidelines require
proof that the new building is needed for the operation or development
of the farm. No other building suitable for the same purpose must remain
unused on the farm. The applicant must explain the function of the new

Table 3
Rationales used in providing legal opinions.

Committee’s rationales behind opinions, self-reported Number of buildings for which this rationale is mentioned
Total n◦ (% of
total n◦)

positive
opinion

negative
opinion

No opinion
given

The farm as a business

Proof of existence of the farm yes, with an agricultural project 464 (54 %) 377 67 20
yes, with a non-agricultural project 124 (14 %) 6 104 14
Lack of proof of existence of a farm 94 (11 %) 3 68 23

Applicant’s status Farmer 11 (1 %) 5 6 0
Non-farmer 72 (8 %) 0 70 2

For new-entrant farmers Economically viable project 40 (5 %) 36 1 3
Non-viable project 28 (3 %) 0 28 0

For existing farms Economically viable 39 (5 %) 36 1 2
Not economically viable 84 (10 % 0 78 6
Age of farm 20 (2 %) 6 14 0

Justification for the building

Necessity of the building for the operation or
development of the farm

Necessity and suitability of the building for
farming operations

378 (44 %) 359 7 12

Not needed for farming operations 173 (20 %) 2 169 2
Needed for the creation of a new workshop 18 (2 %) 16 0 2
Safety, working conditions, and health
standards

8 (1 %) 6 1 1

Necessity of the building for local dynamics Decrease in population and risk of closure of a
school.

9 (1 %) 2 6 1

Territorial impact

Impact on the landscape Architectural quality of the building 40 (5 %) 32 8 0
Lack of landscape integration 26 (3 %) 2 24 0
Compliance with specific standards in protected
areas

32 (4 %) 19 11 2

Impact on soil sealing Limited additional soil sealing 25 (3 %) 23 2 0
Major additional soil sealing 22 (3 %) 0 22 0

Impact on farmland functionality Limited new scattering of buildings 14 (2 %) 11 3 0
Risk of scattering 46 (5 %) 11 30 5

Impact on the environment Low environmental impact 7 (1 %) 7 0 0
Risk of biodiversity reduction 10 (1 %) 3 7 0

6 No opinion means either not reported in the files we collected or reported
as postponed.
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building through a business plan, and demonstrate the appropriacy of its
size, to avoid oversized buildings. Such arguments are regularly used to
reject building permit applications (cf. Table 3 below).

Second, the farmer’s status is used as a first proxy to assess the
permanent character and the economic viability of the farm. Negative
opinions of building permits are muchmore frequent when the applicant
is not a professional farmer and when farming is not his or her main
occupation. Opinions are negative for only 30 % of the 602 buildings
applied for by full-time professional farmers, but 60 % of the 18 build-
ings applied for by part-time professional farmers, and 70 % of the 45
buildings applied for by hobby farmers, as well as 70 % of the 152
buildings applied for by new-entrant farmers.

These categories (full-time, part-time, hobby, new-entrant) are
distinguished by the State to provide differentiated access to economic
subsidies, the tax system, and social protection. Both committees
consider them in the evaluation of farm building permit applications,
even though national law does not limit authorization for new buildings
to professional farmers. Committee members explained in interviews
that such criteria are aimed at avoiding what they consider as non-
essential buildings in agricultural areas, related to fake farming pro-
jects or recreational activities.

Third, in both provinces, farm size is also used as an indicator of the
economic viability of the business. Both provincial guidelines require a
minimum farm size (surface area farmed or quantity of livestock), based
on a framework set yearly at provincial level, for each farming sector.
However, committee members admit that such criteria may not be
appropriate for new-entrant farmers. They also admit often lacking the
agricultural knowledge and economic references required to adapt this
criterion to specific types of production (such as snails, domestic rabbits,
or aromatic and medicinal herbs) or to value-added production mar-
keted through short food supply chains.

Many other criteria are also mentioned, as illustrated in Table 3
below. For new-entrant farmers, both guidelines additionally require a
three-year business plan/forecast. The Hérault committee’s opinions
cite a wider variety of rationales, such as land-take, urban sprawl,
landscape integration, or environmental impact (especially on
biodiversity).

3.2.2. Legal opinions vary according to type of building
In addition to applicant’s status, our data show that building type

drives provincial committees’ opinions (cf. Fig. 2). Applications are
mainly for new buildings (73 % of permit applications, 56 % approved).
In our database, only 10 % of applications are for a change of use of an
existing building, for instance from a shed to housing (only 50 %
approved), and 8 % are for the extension of existing buildings (61 %
approved).

3.2.2.1. Building a new house easier in BDR. Dwellings are the most
difficult to assess. To avoid non-farmers settling in agricultural zones,
both committees use additional (non-legally-binding) criteria and give
similar reasons for negative opinions: the non-farming status of the
applicant, the non-viability of the farming project, the absence of clear
agricultural activity, no clear proof of need for the new building for
farming operations, or the impact on urban sprawl.

The Hérault committee is much more reluctant to give a positive
opinion (only 2 houses approved out of 25 applications) than the BDR
committee (47 % or 78 out of 170). In Hérault, guidelines are very strict:
only one new dwelling can be applied for per farm, only after 3 years in
operation and only linked to the supervision of wine processing or of
livestock for food (not including chickens), on full-time professional
farms. Hence, other farmers, such as market gardeners, cannot apply to
build a house. A provincial authority official, also a member of the
committee explains: “The presence of a dwelling on a farm induces a risk of
sale to non-farmers and of further soil sealing, while farm buildings without
dwellings are not attractive to non-farmers” (personal communication, May
11, 2018).

In BDR, the guidelines are much more flexible: new dwellings can be
authorized for all professional farmers, as well as for permanent or
seasonal employees or agritourism activities. The president of the BDR
multi-stakeholder advisory committee explains: “sometimes, the BDR
formal regulatory committee doesn’t agree with our opinion and rejects the
building permit application. It’s often because they don’t have enough in-
formation. Once we give them additional information, they change their
opinion” (personal communication, September 6, 2018). In BDR, mem-
bers of the informal multi-stakeholder advisory committee sometimes
visit the farms to check the actual need for a new dwelling before giving
their opinion, while formal regulatory committees only assess written
applications and never visit farms. This difference may partly explain
why more building permit applications for houses were evaluated

Fig. 2. Opinion given by the committees by type of building and province (BDR= Bouches-du-Rhône; H= Hérault) in total number of building permit applications
and in percentage.
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negatively by the formal regulatory committee in Hérault than by the
advisory committee in BDR. Another explanation mentioned in in-
terviews is that the large BDR farms employ much more seasonal labor
and put pressure on planning authorities to provide dwellings for farm
workers.

3.2.2.2. Building for green energy production easier in BDR. Green energy
projects are mentioned in 90 applications: methanation units (9 out of
10 applications approved), solar panels on the ground (1 of the 2 ap-
plications approved), and solar panels on the roof of farm buildings (78,
mainly on multi-purpose buildings, greenhouses, and horse shelters).
The impact of such green energy production projects on farmland con-
version is considerable: while they represent only 9 % of the total
number of building permit applications, they account for 26 % of the
total surface area involved, with an average 3 600 m2 per project.

Building for green energy production is easier in BDR. The BDR
committee approved 46 out of 71 applications (65 %) for buildings
covered with solar panels. The Hérault committee was more reluctant to
do so, giving a negative opinion on 5 out of 7 applications for buildings
with on-roof solar panels. Their arguments included the impact on soil
sealing, the poor architectural quality of some projects, their lack of
landscape integration, or the frequent mismatch between building size
and purpose (sheds with solar panels may be oversized to maximize
energy revenues).

3.2.2.3. Multi-purpose buildings viewed more favorably in BDR. Multi-
purpose buildings account for 87 applications. The Hérault committee’s
opinion was negative for 13 out of 15 applications, most of which con-
cerned wine processing units combined with spaces for offices, direct
sales, storage, and sometimes dwellings. The main rationale was that
these new buildings were not really required for the development of the
farm. In contrast, the BDR committee gave a positive opinion on 60 % of
72 applications for multi-purpose buildings for wider-ranging food
production and for the reterritorialization of agri-food chains. They
feature animal shelters (for sheep, chicken, or horses) often combined
with dwellings for farmers or employees, offices, and storage facilities.
Other multi-purpose buildings include vegetable or meat processing and
conditioning facilities, often combined with direct sales, offices, and
storage facilities.

3.2.2.4. Both committees have difficulty assessing lightweight, mobile, and
dismantlable structures. In addition to concrete and brick buildings, 91
applications concern lightweight, mobile or dismantlable structures.
Most are plastic tunnels for vegetable production (n=32, 28 evaluated
positively). Lightweight structures for other uses (cf. Fig. 3) are more
likely to be rejected, because national urban planning law only autho-
rizes lightweight structures for 3 months, not for long-term use. The
rationale given for positive opinions of such lightweight structures,
despite national law, is better landscape integration and a lower impact
on soil sealing.

Fig. 3. Intended uses of lightweight, mobile, and dismantlable structures, with the committee’s opinion (positive, negative, or not reported).

Table 4
Key divergences between the 2 committees.

BDR Hérault

Guidelines Flexible
but the committee controls all building permit
applications

Precise and restrictive
but the committee controls only a small portion of applications (assessment is decentralized at (inter)
municipal level)

Dwellings Yes, for farmer or employees, and all types of
farms

Max of 1 dwelling per farm, only for livestock or wine processing. Not allowed for market gardeners. Three
years of farm existence

Photovoltaic
panels

Yes, on farm buildings or on the ground Only on rooftops, building size must be consistent with its use
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Summing up these results, Table 4 highlights the main differences
found between the opinions given by the two commissions. BDR follows
more flexible guidelines than Hérault, and significant divergences
appear in the evaluation of dwellings and photovoltaic projects.

4. Discussion

Our study helps to address the lack of empirical data (both qualita-
tive and quantitative) on farm building permits and confirms a range of
trends in on-farm diversification. We show how this research feeds into
topics like soil sealing, urban/rural reconnection, farmers’ generational
renewal, and the planning of multifunctional peri-urban areas. Finally,
we discuss possible limitations.

4.1. Impact of farm building permits on soil sealing

First, our results contribute to the debate on how to limit soil sealing.
Demand for new farm buildings constitutes a major issue in the light of
the national and European target of no net land-take by 20507 (Gardi
et al., 2015). In France, Madeline (2006) estimated that farm buildings
accounted for 31 % of new non-residential building surface areas be-
tween 1980 and 2002. He stressed the impact of the post-world-war-II
modernization of French agriculture, with intensive production
requiring large barns and storage facilities. We are unable to provide
similar figures for our period of inquiry, as we only have data on farm
buildings and not on all building permit applications. However, our
sample represents a total of over one million square meters of surface
area just for one year. The high rate (39 %) of negative opinions given by
the committees confirms the high pressure on farmland. Moreover, most
applications involving large buildings to be used for production were
accepted.

Our results highlight the considerable surface areas devoted to glass
greenhouses and a range of buildings covered with photovoltaics. En-
ergy production is now an important source of additional farm income in
France (Anzalone and Mazaud, 2021), as in many countries (Goldberg,
2023). Photovoltaic projects have proliferated on farms in southern
France (Kasmi et al., 2023): roof-top panels on buildings, as already
illustrated by our results from 2018 and confirmed by Rouquier et al.
(2023), or more recently, agrivoltaics (panels on the ground, but raised
to maintain crops or livestock below) (Gorjian et al., 2022; Le Velly and
Jarrige, 2022). Our findings should increase awareness of the impact of
such projects on soil sealing for at least the past 5 years. They may be of
interest to French land-use policy-makers, who need to find the right
trade-off between limiting soil sealing and accelerating the production
of renewable energies, now a national political prority (law n◦ 2023–175
of March 10, 2023).

Compared to the impact of energy projects, residential building
permits are not a major issue in terms of soil sealing according to our
results: all new buildings for non-farmers were rejected by both com-
mittees in 2018. Nevertheless, change of use of farm buildings remains a
threat, especially when farmers sell redundant, under-used spaces to
non-farmers. Such sales are common in France and in many other
countries (van der Vaart, 2005; Verhoeve et al., 2012; Koreman and
Korthals Altes, 2023), although they can be prohibited, as in some parts
of Tuscany (Perrin, 2013).

Finally, our results point to the need to promote premises which
could significantly reduce the impact of farm buildings on soil sealing.
Applications for lightweight structures or multi-purpose buildings are
often rejected, especially when they include a dwelling. Yet integrating
dwellings and technical premises into multi-purpose buildings avoids
resale to non-farmers. Moreover, the literature shows that lightweight

structures (e.g. mobile homes, dismantlable wooden animal shelters)
avoid definitive soil sealing. Meanwhile, they offer affordable solutions,
at least temporarily, and under certain conditions, can address envi-
ronmental preservation, agroecological transition, or animal welfare
objectives (Nougarèdes et al., 2023). Our interviews reveal that com-
mittee members found it difficult to handle such applications by
eco-smallholdings in 2018, despite two laws8 authorizing lightweight
premises in specific zones since 2014.

4.2. Urban/rural reconnection

Apart from energy production, our results attest to two trends toward
on-farm diversification that are more specific to the rural-urban inter-
face (Inwood and Sharp, 2012).

First, the large number of applications for shelters for non-food an-
imals (especially horses) and riding arenas confirms the increase in
recreational activities on peri-urban farms. This diversification is in line
with the literature documenting the “proliferation of recreational horse
keeping” (Sutherland, 2021) related to gentrification processes in
Scotland (ibid.), as well as to urban-rural reconnection in Flanders
(Bomans et al., 2011) or around Berlin (Zasada et al., 2013). The high
rate of rejection of such applications supports the already identified
need (Hammer et al., 2017) for planning processes to better take into
account the full range of ecosystem services that such recreational ser-
vices may bring.

Second, food is an indisputable driver of rural-urban reconnection,
with increasing enthusiasm for reterritorialization of food and for short
food supply chains (Enthoven and Van den Broeck, 2021). Contrary to
what Nichol (2003) found in England twenty years ago, our results show
that in France in 2018, most building permit applications were accepted
when they concerned storage, processing premises, and packing rooms –
except those involving multi-purpose buildings and lightweight struc-
tures. This is a remaining obstacle, with planning decisions possibly
limiting the establishment and development of small new farms in local
short food supply chains, which rely on such building types.

4.3. Farmers’ generational renewal

Generational renewal is a key issue for the future of agriculture and
food production (Żmija et al., 2020). The “young farmer problem”
identified in Europe (Zagata and Sutherland, 2015) is a major issue in
France, where many new entrants are not from a farming background
and start out with few resources on small diversified farms (Jeanneaux
and Latruffe, 2023). As Nichol (2003) found, “new entrants present
particular difficulties for planners and planning committees, because
they challenge the conventional conception of what farmers and farm
businesses are like”. Our results indicate that the functional and finan-
cial criteria used to assess farm building permits de facto exclude new
entrants who are small-scale, part-time, or with limited resources, un-
able to demonstrate the economic viability of their new business.
Moreover, criteria vary between provinces, especially for professional
farming and new dwellings; not all criteria are listed in the provincial
guidelines; and some go beyond the requirements of national law.
Finding the right information can therefore be a real challenge for all
applicants, and a major barrier for new-entrant farmers.

We propose three possible explanations for such planning issues
faced by new entrants and eco-smallholdings in France. First, planning
committees want to avoid granting permission for new construction to
as yet unproven agricultural projects. Second, it is easier for them to
support already running agricultural projects, integrated into existing
and well-structured sectors, than to consider applications for new/rare

7 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%
3A357%3AFIN ou https://www.eea.europa.eu/ims/net-land-take-in-citie
s#footnote-WPLQAK6F

8 Law n◦ 2014–366 from 24 March 2014 for access to housing and renewed
urbanism and Law n◦ 2014–1170 from 13 October 2014 for the future of
agriculture, food and forestry.
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types of production or workshops (or constructive solutions). And third,
historically dominant agricultural sectors (wine in Hérault, fruit and
vegetables in BDR) have influenced the provincial guidelines via the
active lobbying of farmers’ unions (Perrin and Nougarèdes, 2022). Our
results hence suggest that local farmers already running a farm control
access to building rights, just as they control access to farmland through
other provincial committees (Piet et al., 2012, 2021; Sencébé et al.,
2013).

The divergences we found between the provincial guidelines and the
opinions given by the two committees confirm this, illustrating the room
for maneuver in planning regulations (Gerber et al., 2018). Given
France’s loose national law, decentralization, andmultilevel governance
of planning, local authorities have substantial flexibility in assessing
building permit applications. This flexibility enables them to adapt to
the local agricultural and demographic context, and to support (or not)
green energy or more diversified local food production. However, it also
creates socio-spatial inequalities in access to building rights, reproduc-
ing the power relations between farmers that already hinder access to
land for small-scale agroecological farmers in France. In addition to
land, therefore, access to farm buildings should receive more attention
in research addressing agroecological and food transitions, which are
often driven by new entrants, most without a farming background (Horst
and Gwin, 2018).

4.4. Multifunctionality of peri-urban areas: a challenge for planning

This work may contribute to academic debates regarding the mul-
tifunctionality of peri-urban areas. As underlined by Gu et al. (2019),
multifunctionality is well identified as a key issue in urban planning and
rural development, but planners (both planning authorities and practi-
tioners) still have to acknowledge its relevance for peri-urban areas.
Insights from research on rural planning could be applied to peri-urban
areas, characterized by intertwined residential and agricultural spaces:
according to Frank and Reiss (2014), rural planning is a fitting platform
for socio-ecological sustainability and resilience through fostering
multifunctional agriculture.

Our results show that planning authorities in peri-urban areas are
still reluctant to consider as relevant complex building projects for
farming activities. However, identifying levers for the resilience and
sustainability of peri-urban areas is a major issue for research and public
policy-making. Small-scale multifunctional farming could be one such
lever, promoting agricultural systems integrated into place-based plan-
ning practices (Zasada, 2011) and delivering a wide range of ecosystem
services (Brinkley, 2012; Mulya et al., 2023). This multifunctionality has
to be designed both at farm and territorial levels to avoid two types of
functional specialization in peri-urban areas: the residential function
(peri-urban areas as a mere reservoir for urban sprawl) and the pro-
ductive function (farming activities reduced to production of a limited
range and without diversification activities like on-site processing of
agricultural products, on-farm shops, and agri-tourism) (Liu et al.,
2024). Furthermore, multifunctionality may be a key driver of the sus-
tainable retrofitting of peri-urban spaces inherited from 1960s and
1970s urban sprawl, seeking to improve their resilience in the face of
climate change, biodiversity loss, and the need for energy efficiency
(Alexander and Gleeson, 2020; Holmgren, 2018). Further research
would help suggest how local planning authorities can better take into
consideration the multifunctionality of peri-urban areas.

4.5. Limitations: the need for more transparency in planning

Attention should be drawn to certain limitations of this research,
chief of which is that the data are relatively old (2017 – 2018). This
explains why we interpreted our results in the light of more recent
qualitative studies in the same region (Le Velly and Jarrige, 2022;
Rouquier et al., 2023, Nougarèdes et al., in press). The added value of
the present research is twofold. First, our results provide a snapshot of

the situation at a given point in time, which can be used to compare with
future quantitative studies; for instance, we identified early signs of the
photovoltaic trend already present in 2018. Second, our results help to
quantify the pressure on farmland, the total surface area involved in
applications for new farm buildings, and the respective weight of diverse
trends, based on planning permits corresponding to different agricul-
tural sectors and farming styles. This quantification would be impossible
to achieve with interview surveys.

We therefore believe that our study contributes interesting insights
in terms of implications for land-use policy-making. While building
permits are approved at a very local scale, quantitative studies like this
demonstrate to decision-makers the impact their decisions have on
landscapes and agricultural sectors. In particular, our results show the
impact on soil sealing and the specific obstacles to new entrants and to
alternative farming sectors or styles.

Our approach could serve other researchers as well as decision-
makers. Making data on planning permission available would enable
the monitoring of land-use dynamics to be more finely tuned, and pro-
vide valuable insights to enhance planning policies. If local governments
agreed to share their data, these dynamics could be spatialized month by
month, and compared between different areas. This article traces our
approach as applied to two provinces for one year and our results show
strong divergences in the assessment of similar projects. We are aware,
however, of the limited scope of a comparative study of this type, with
very disparate samples due to the differing nature and role of the two
committees. This study could usefully be supplemented with more data
from more provinces. However, accessing quantitative data on building
permit applications, on evaluations, and on the rationale behind them is
a real challenge. This limitation therefore points to a more general issue:
the lack of transparency surrounding the process of issuing planning
permits. Our study hence points to the need to provide access to data on
the permits issued and information on the criteria actually used in
planning decisions.

5. Conclusion

This article joins the few empirical studies analyzing new farm
buildings through individual planning permits, at the territorial level.
We sought insights on how the public regulation of the construction of
new farm buildings impacts on-farm diversification strategies in peri-
urban Mediterranean France. Our hypothesis that local planning prac-
tices may limit farmers’ capacity to diversify is partially confirmed by
our results. Building permit applications confirm on-farm diversification
trends related to the reterritorialization of food systems, the develop-
ment of recreational activities, and the production of green energy.
These trends highlight the transformation of peri-urban areas from a
natural or agricultural landscape into a multifunctional landscape,
creating several planning challenges. How can planners assess whether a
new building is really essential for farming? Local planning committees
try to find the right trade-offs to support farming dynamics and on-farm
diversification while limiting soil sealing. They have substantial room
for maneuver, which can be interpreted both as a useful flexibility and as
a source of socio-spatial inequalities. To assess applications, they
consider many criteria that generally favor large, full-time, and
economically viable farms. Comparing two provinces, we observed
significant differences in the interpretation of national law and inco-
herent or unharmonized spatial planning criteria, especially as applied
to assessing professional farming activities, new dwellings, and solar
energy projects. Our research also highlights two obstacles that may
hinder farmers’ generational renewal and agroecological or food tran-
sitions: lack of transparency regarding the rules and the decision-making
processes behind building permit assessment, and the frequent rejection
of applications for multi-purpose premises and lightweight, mobile, or
dismantlable structures. This underlines the role of planners in peri-
urban landscape transformation and the need for more consistent
regulation of new farm buildings, supporting and not hindering farm
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adaptation strategies and the multifunctionality of peri-urban areas.
Researchers can help planners monitor ongoing dynamics by analyzing
building permit data, thus providing an overall picture of the territorial
and sectoral impact of the sum of individual planning permits.
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Appendix A. Dendogram of hierarchical clustering performed on the outputs of the MCA

Appendix B. Table of active variables

Total n=860 C1 n=226
dwellings

C2 n=326
multi-
purpose
buildings

C3 n=140
large
buildings
with solar
panels

C4 n=99
small,
dismantlable
structures

C5 n=68
greenhouses

(n) (%) (%) (%) (%) (%) (%)

Future use of the building
Dwellings 212 24.65 89.87 *** 0.92 *** 0.71 *** 3.03 *** 1.47 ***

Storage and logistics 268 31.16 4.41 *** 52.15 *** 57.14 *** 7.07 *** 1.47 ***

(continued on next page)
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(continued )

Total n=860 C1 n=226
dwellings

C2 n=326
multi-
purpose
buildings

C3 n=140
large
buildings
with solar
panels

C4 n=99
small,
dismantlable
structures

C5 n=68
greenhouses

(n) (%) (%) (%) (%) (%) (%)

Multiple uses (processing, packaging, offices, retailing) 169 19.65 4.85 *** 35.89 *** 22.15 ns 10.1 ** 0 ***
Greenhouses for market gardening 60 6.98 0 *** 0.31 *** 0 *** 0 *** 86.76 ***

Animal shelters 119 13.84 0 *** 8.9 *** 20 * 60.61 *** 2.94 **
Non-agricultural activities 32 3.72 0.88 ** 1.84 * 0 ** 19.19 *** 7.36 ns

Surface area of the building (m2)
0–100 305 35.47 41.41 * 34.66 ns 0.71 *** 95.96 *** 2.94 ***

100–200 196 22.79 50.66 *** 21.78 ns 2.86 *** 3.03 *** 4.41 ***
200–500 154 17.91 7.93 *** 39.26 *** 1.43 *** 1.01 *** 7.35 *

500–3000 157 18.26 0 *** 4.29 *** 95 *** 0 *** 14.71 ns
3000 + 48 5.58 0 *** 0 *** 0 *** 0 ** 70.59 ***

New construction
Yes 673 78.26 62.11 *** 75.77 ns 90.71 *** 94.95 *** 94.12 ***

No: transformation of an existing building (extension, change of use, renewal,
etc.)

187 21.74 37.89 *** 24.23 ns 9.29 *** 5.05 *** 5.88 ***

Temporary structure
No: hard, in concrete, bricks, etc. 769 89.42 100 *** 99.69 *** 98.57 *** 43.43 *** 52.94 ***

Yes: Lightweight, dismantlable, mobile structures 91 10.58 0 *** 0.31 *** 1.43 *** 56.57 *** 47.06 ***

Photovoltaic
Yes 76 8.84 0 *** 0.61 *** 46.43 *** 0 *** 13.24 ns
No 784 91.16 100 *** 99.39 *** 53.57 *** 100 *** 86.76 ns

* means p-value <0.05; ** p-value <0.01; *** p-value <0.001 %; n.s.: non-significant.

Appendix C. Table of supplementary variables

Total n=860 C1 n=226
dwellings

C2 n=326
multi-purpose
buildings

C3 n=140 large
buildings with
solar panels

C4 n=99 small
dismantlable
structures

C5 n=68
greenhouses

(n) (%) (%) (%) (%) (%) (%)

COMMITTEE EVALUATION
Positive 468 54.42 41.41 *** 52.45 ns 67.14 *** 55.56 ns 79.41 ***
Negative 343 39.88 50.66 *** 42.33 ns 27.86 ** 40.4 ns 16.18 ***

Other (not reported. postponed) 49 5.7 7.93 ns 5.22 ns 5 ns 4.04 ns 4.41 ns

APPLICANT

New-entrant farmer
Yes 112 13.02 7.05 ** 12.88 ns 7.86 * 31.31 *** 17.65 ns
No 748 86.98 92.95 ** 87.12 ns 92.14 * 68.69 *** 82.35 ns

Full-time professional farmer
Yes 676 78.6 81.06 ns 76.07 ns 87.86 ** 68.69 * 77.94 ns

No (part-time or hobby farmer) 184 21.4 18.94 ns 23.93 ns 12.14 ** 31.31 * 22.06 ns

PRODUCTIONS OF THE FARM

Food production 591 68.72 68.72 ns 70.86 ns 63.57 ns 55.56 ** 88.24 ***
Only non-food agricultural products/services (e.g. horses) 163 18.95 13.66 * 17.48 ns 30 *** 31.31 ** 2.94 ***

Non-agricultural activities 106 12.33 17.62 ** 11.66 ns 6.43 * 13.13 ns 8.82 ns

Grapes
Yes 118 13.72 16.74 ns 19.02 *** 11.43 ns 2.02 *** 0 ***
No 742 86.28 83.26 ns 80.98 *** 88.57 ns 97.98 *** 100 ***

Market gardening-Horticulture-Specialized crops
Yes 292 33.95 33.48 ns 29.75 * 23.57 ** 29.29 ns 83.82 ***
No 568 66.05 66.52 ns 70.25 * 76.43 ** 70.71 ns 16.18 ***

Arboriculture-Oleiculture
Yes 143 16.63 16.74 ns 20.55 * 13.57 ns 5.05 *** 20.59 ns
No 717 83.37 83.26 ns 79.45 * 86.43 ns 94.95 *** 79.41 ns

Cereals-Forage
Yes 154 17.91 18.06 ns 16.56 ns 35 *** 6.06 *** 5.88 **
No 706 82.09 81.94 ns 83.44 ns 65 *** 93.94 *** 94.12 **

Multiple crops
Yes 237 27.56 24.67 ns 27.61 ns 36.43 * 23.23 ns 25 ns
No 623 72.44 75.33 ns 72.39 ns 63.57 * 76.77 ns 75 ns

Livestock
Yes 168 19.53 14.1 * 17.79 ns 28.57 ** 38.38 *** 0 ***
No 692 80.47 85.9 * 82.21 ns 71.43 ** 61.62 *** 100 ***

Non-professional breeding
Yes 54 6.28 4.85 ns 9.82 ** 0 *** 11.11 ns 0 *
No 806 93.72 95.15 ns 90.18 ** 100 *** 88.89 ns 100 *

(continued on next page)
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(continued )

Total n=860 C1 n=226
dwellings

C2 n=326
multi-purpose
buildings

C3 n=140 large
buildings with
solar panels

C4 n=99 small
dismantlable
structures

C5 n=68
greenhouses

(n) (%) (%) (%) (%) (%) (%)

Horse breeding
Yes 141 16.4 12.33 ns 13.8 ns 30 ns 24.24 * 2.94 ***
No 719 83.6 87.67 ns 86.2 ns 70 *** 75.76 * 97.06 ***

FUTURE USE OF BUILDING UNDER APPLICATION (detailed)

Dwelling for the applicant 158 18.37 66.96 *** 0.61 *** 0.71 *** 3.03 *** 0 ***
Dwelling for employees 33 3.84 14.54 *** 0 *** 0 ** 0 * 0 ns
Holiday accommodation, agritourism 21 2.44 8.37 *** 0.31 *** 0 * 0 ns 1.47 ns
Storage of equipment and products 241 28.02 2.64 *** 45.71 *** 56.43 *** 6.06 *** 1.47 ***
Service/technical facilities 27 3.14 1.76 ns 6.44 *** 0.71 ns 1.01 ns 0 ns
Vegetable processing 4 0.47 0 ns 0.61 ns 0 ns 2.02 ns 0 ns
Meat processing 5 0.58 0 ns 1.53 ** 0 ns 0 ns 0 ns
Cheese. Dairy 3 0.35 0 ns 0.92 ns 0 ns 0 ns 0 ns
Wine-making 12 1.4 0.88 ns 2.76 * 0.71 ns 0 ns 0 ns
Egg packaging 3 0.35 0 ns 0.92 ns 0 ns 0 ns 0 ns
Vegetable packaging 9 1.05 0.44 ns 1.53 ns 1.44 ns 1.01 ns 0 ns
Oil mill 2 0.23 0 ns 0.61 ns 0 ns 0 ns 0 ns
Honey processing 5 0.58 0 ns 1.53 ** 0 ns 0 ns 0 ns
Multi-purpose premises 86 10 2.2 *** 16.26 *** 20 *** 0 *** 0 ***
Sales, reception 15 1.74 0.88 ns 2.76 ns 0 ns 4.04 ns 0 ns
Offices 25 2.91 0.44 ** 6.44 *** 0 * 3.03 ns 0 ns
Plastic greenhouses 32 3.72 0 *** 0 *** 0 ** 0 * 47.06 ***
Glass greenhouses 28 3.26 0 *** 0.31 *** 0 ** 0 * 39.71 ***
Sheep shelter 12 1.4 0 * 1.23 ns 5 ** 1.01 ns 0 ns
Cattle shelter 3 0.35 0 ns 0.31 ns 0.71 ns 1.01 ns 0 ns
Goat shelter 1 0.12 0 ns 0 ns 0.71 ns 0 ns 0 ns
Poultry shelter 36 4.19 0 *** 1.23 *** 1.44 ns 30.3 *** 0 *
Plastic tunnel used as animal shelter 4 0.47 0 ns 0.61 ns 0 ns 2.02 ns 0 ns
Rabbit breeding 1 0.12 0 ns 0 ns 0 ns 1.01 ns 0 ns
Equines: stables, boxes 30 3.49 0 *** 2.76 ns 2.14 ns 18.18 *** 0 ns
Equines: riding arenas 20 2.33 0 ** 0.92 * 10 *** 1.01 ns 2.94 ns
Dogs: kennels, nursery 12 1.4 0 * 1.84 ns 0 ns 6.06 ** 0 ns
Community gardens, animal parks 2 0.23 0 ns 0 ns 0 ns 1.01 ns 1.47 ns
Fences, gates 3 0.35 0 ns 0 ns 0 ns 3.03 ** 0 ns
Public facilities 6 0.7 0.44 ns 0.92 ns 0 ns 1.01 ns 1.47 ns
Ground elevation 4 0.47 0 ns 0 ns 0 ns 1.01 ns 4.41 **
Ground photovoltaics 2 0.23 0 ns 0 ns 0 ns 2.02 * 0 ns
Heat generation, methanization 10 1.16 0.44 ns 0.92 ns 0 ns 6.06 *** 0 ns
Industrial premises 1 0.12 0 ns 0 ns 0 ns 1.01 ns 0 ns
Antennas, pylons 4 0.47 0 ns 0 ns 0 ns 4.04 *** 0 ns

* means p-value<0.05; ** p-value<0.01; *** p-value<0.001 %; ns: non-significant. ThemissMDA package (Josse and Husson, 2016) was used to impute missing data,
explaining why counts might slightly differ from Table 2.

Appendix D. photos of some small, lightweight, and mobile buildings

Photo1. Lightweight mobile sheep shelter © O. Rouquier.
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Photo 2. Mobile hen houses © Producteurs du Diois.

Photo 3. Wooden shelters for horses © C. Perrin.

Photo 4. Lightweight wooden hen house © J. Peron.
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Photo 5. Mobile hen house, automated and energy-autonomous, purchased in Germany © H. Grosjean.
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Piet, L., Latruffe, L., Le Mouël, C., Desjeux, Y., 2012. How do agricultural policies
influence farm size inequality? The example of France. Eur. Rev. Agric. Econ. 39,
5–28. https://doi.org/10.1093/erae/jbr035.

Piet, L., Melot, R., Diop, S., 2021. What drives competition on the farmland market? A
case study in Brittany (France). Eur. Rev. Agric. Econ. 48, 60–96. https://doi.org/
10.1093/erae/jbaa019.

Prévost, A., Robert, S., 2016. Local spatial planning practices in four French
Mediterranean coastal territories under pressure. Land Use Policy 56, 68–80.
https://doi.org/10.1016/j.landusepol.2016.04.034.

Randolph, B., 2004. The changing Australian city: new patterns, new policies and new
research needs. Urban Policy Res. 22, 481–493. https://doi.org/10.1080/
0811114042000296362.

Rouquier, O., Perrin, C., Pouzenc, M., Olivier-Salvagnac, V., 2023. Farm buildings and
agri-food transitions in Southern France: mapping dynamics using a stakeholder-
based diagnosis. Geogr. Sustain. https://doi.org/10.1016/j.geosus.2023.10.003.

Schmitt, H., 2003. Landschaftbezogenes Bauen in Baden-Wüttemberg (Landscape-related
building in Baden-Württemberg). Landtechnik 2, 88–89.
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