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2022 - A first strategic
ADEME study

« Characterizing photovoltaic
projects on agricultural land
and agrivoltaics »

Link to the study

Link to the case studies
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https://librairie.ademe.fr/energies/4992-caracteriser-les-projets-photovoltaiques-sur-terrains-agricoles-et-l-agrivoltaisme.html#product-features
https://librairie.ademe.fr/energies-renouvelables-reseaux-et-stockage/4993-recueil-de-retours-d-experiences-sur-les-systemes-pv-en-terrains-agricoles-et-fiches-techniques-recapitulatives.html
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FICHE 2 - MARAICHAGE SOUS SERRE PHOTOVOLTAIQUE

- 10 technical data sheets summarizing all current knowledge
(bibliography + feedback) on each type of system.

panneaux 3 dela Finstallation .
Toutefais, ceux-i ne sont quindicatifs - i Ia periods de Fannée, de la région Fimplantation, de [orientation
i i iques afin de laisser passer phus

Un conseiller interrogé.

Impacts of photovoltaics FACT SHEET 1 - PHOTOVOLTAIC ROOFS
" . FOR SELF-CONSUMPTION
(positive, neutral, negative)

on agricultural production FACT SHEET 2 - MARKET GARDENING
and best practices UNDER PHOTOVOLTAIC GREENHOUSES

observed

~38-
45m

PI?L”]W ‘oo%co 2o Ele el se i

Schéma des dimensions des serres multicharelles -

FACT SHEET 3 - HORTICULTURE UNDER
PHOTOVOLTAIC GREENHOUSES

Detailed

e oo |
description %;6 e =i
of the system -

¢ e gl ”

10m ~10m

FACT SHEET 4 - ARBORICULTURE UNDER

s — e FIXED SHADE STRUCTURES OR
2¢¢¢ i PHOTOVOLTAIC GREENHOUSES

Schéma des dimensions des serres.

FACT SHEET 5 - OPEN FIELD CROP

[ Giendscouplage MRAICHAGESOUSSERREPHOTOVOTATUE ] PRODUCTION UNDER MOBILE SHADE
Les éléments dégagés précédemment permettent de tirer ce bilan du couple photoveltaique - production agricole - STRU CTU R E S

= i 7]

models i i e i FACT SHEET 6 - SHEEP FARMING UNDER

)
IL ‘Structure agricole & coiit nul ou moindre codt pour I agriculteur

Plusieurs modéles d'affaires coexistent pour les serres PV.

o e e @ 2 PHOTOVOLTAIC POWER PLANTS
1 Dans le modéle d'affsires le plus fréquent, Iagriculteur |dent|fled e | | et peuvent e s Fadaptaton des machimes s m argeur ie
:u;;il pD:enurs::spmJe:v'\‘::V:Ekal:qu?rl tn:fe!i::pl;:r TAvestit dans 1@ construction de 13 serre. Parfors, i: > MR TR S LR S O P SRS (R :vi resses N e . e L .
agriculteurs prennent financigrement en charge une partie des frais de mise en conformité du terrain pour accueillic L T ;"‘E"’“’““““““"’“" (il R T R T T S i 2 R FACT SHEET 7 - LIVESTOCK FARMING
Is serre, not; ! de t t et de récupération d de pluies (100 400 ke dans | e odifiée.
retours  expérente rencontrs), e prineipal téret s agricuteurs st culs bénéficient i'un outl agicole sans £ UNDER SHADE STRUCTURES OR

réaliser d'investissement, avec des colts limités. Le schéma ci-dessous résume ce modéle d'affaires :

I'électricité Py OPFORTUNITES ET PRATIQUES
) CRE, PF

Administration locale

. I PHOTOVOLTAIC GREENHOUSES
SWOT analysis

[eption des serres et le

) FACT SHEET 8 - PHOTOVOLTAIC TRACKERS

Bail emphytéatique d'un montant symbolique @ Réflexion sur la densité des panneaux & avoir pour optimiser la gestion de Fintensité

ise & dispositic DDT, Préfecture, SDIS, & - N . N . L
i E vt s , FOR SELF-CONSUMPTION
Ne participe pas aux dans la ¢ Gestion de nétérogénéite ligre par des fifférenciées, du paillage {
structure photovoltaique Porteur du projet i blanc au sol, des vitres diffusant Ia lumiére

DEVELOPPEUR
En ce qui concerne les colts de mise en

--------- L scpon s oo, rsnc s, FACT SHEET 9 - PHOTOVOLTAIC
a2 ot &, vires o . £ e PROTECTION FOR AQUACULTURE

canformité du terrain (terrassement,
récupération des eaux de pluie), ils son parfois
entiérement pris en charge par le développeur

Parfois pris en charge par Fexploitant agri

Investissement dans la
construction de Ia serre,
prétée a usage &
Fexploitant

4 ® £ Réflexion & mener en amont sur .

lain de vi

icoles pourrait faciliter Ie 0é &

e e FACT SHEET 10 - VERTICAL BIFACIAL
e e ’ PHOTOVOLTAIC PANELS

< Unpanagees éri
4 Fexplaitation de nouveaux projets

H intervenant i |
i "% Pparties prenantes parfois présentes |
i =P Parties prenantes ayant passé un contrat H

Link to the case studies
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Ground-mounted Greenhouses Fixed systems Dynamic systems
power plants

% radiation compared 40-50% 36-55% 50-75% =~ 80%
to the control

Light and water Strong Medium to Medium to high Low
heterogeneity strong (strong

60 to 190%
of the control

Observed yield ranges

North-South gradient)

35 to 90%
of the control

73 t0 103%
of the control

69 to 86%
of the control

Tolerance thresholds vary between
species, sometimes with
physiological adaptations.

The potential synergy between PV modules and
crop production increases with the exposure of

the farming system to water stress and high
heat:

ADEME — Céline MEHL

High spatial heterogeneity of

Impact highly conditioned to the
local pedoclimate

Significant reduction in irrigation
Reduced or even reversed impact on performance.

production

Effects on quality

Link to the scientific review

e @ Scientific knowledge to be strengthened

IEL K]
step back

Very heterogeneous
and difficult to compare
results

- Experiments on small-

scale installations

- Lack of feedback on

multi-year series

—> Difficulty of modelling

under alternating light
and shadow



https://librairie.ademe.fr/index.php?controller=attachment&id_attachment=5913
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SERVICE
PROVIDED

SUSTAINABILITY OF
AGRICULTURAL
ACTIVITY

ALIGNMENT WITH
TERRITORIAL
DYNAMICS
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A definition of agrivoltaics and a qualification method

AGRICULTURAL
PRODUCTION

ECONOMIC
CHALLENGES

FARMER

REVERSIBILITY OF
INVOLVEMENT

THE FACILITY

CONTROL AREA
AND AGRONOMIC
MONITORING

* Le projet PV apporte-il un service a I'exploitation ? De quelle nature ?

P Incidence sur la production agricole —

Evaluation of
qualification
criteria

= Quelle incidence du systéme PV sur la production agricole (performance
quantitative et qualitative) ?

Revenus de I'exploitation agricole
* Quel incidence du projet PV sur les revenus de 'exploitation ?

54 dumatériel technique {serre, grange, bitiment d'élevage...)

Project
classification

dient
gradien —
amtioration || pegradation Amélioeation
cela dela
production [ i production progductior
agricole agricole agrical
Maintiendes || Amelioration

Diminution

lobaux s, sans | Amélioration des revenus de.

maigréune [limondes | Fexploitation sans perte de il
pertede ravars revenus agricoles o

pour
Fagriculture

Surle service
agricole

Evaluation of
attention

criteria
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2. 2023/2024
The regulatory
framework
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== 2] Alegal definition of agrivoltaics

ADEME Study - 2022
Definition of agrivoltaics

A solar PV system can be considered agrivoltaic when the solar PV

, and when they impact the
agricultural production by providing, without any intermediary*, one of the services listed
below, without inducing any significant degradation of the agricultural production (both
qualitatively and quantitatively), or any loss in farm income.

- Climate change adaptation

- Hazard protection

- Animal welfare

- Specific agronomic services (limiting abiotic stresses etc.)

Beyond these major characteristics, the agrivoltaic project must also ensure its
agricultural vocation (by allowing the farmer to be involved in its design, and even in its
investment), guarantee the sustainability of the agricultural site throughout its lifetime
(independently of any potential change in farm owner:

), its reversibility and its adequacy with local and territorial development
(especially for the valorisation of crops), while limiting its impact on the environment, the
soil and landscapes. Finally, based on any form of potential agricultural vulnerability,
the agrivoltaic installation must be adaptable and flexible in order to respond to possible
evolutions through time (i.e modification of the species and varieties that are being
grown).

ADEME — Céline MEHL

Renewable energy acceleration law
Definition of agrivoltaics

Article L. 314-36.

| - An agrivoltaic installation is an electricity production facility using the sun's radiant
energy, whose where they contribute
sustainably to the establishment, maintenance, or development of agricultural
production.

Il. — An installation is considered agrivoltaic if it directly provides the agricultural plot at
least one of the following services, guaranteeing a significant agricultural production
and a sustainable income or an agricultural operation with an
educational purpose managed by an establishment falling under Title | of Book VIII of
the Rural and Maritime Fishing Code:

1 - Improvement of agronomic potential and impact;
2 - Climate change adaptation

3 - Hazard protection

4 - Improvement of animal welfare.

Ill. — An installation that substantially impairs one of the services mentioned in points 1
to 4 of Il, or that causes limited impairment to two of these services, cannot be
considered agrivoltaic.

IV. — An installation that exhibits at least one of the following characteristics cannot be
considered agrivoltaic:

1 - It does not allow agricultural production to be the main activity of the agricultural
plot;

2 - Itis not reversible.”
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A regulatory mission for data collection

assigned to ADEME

v’ Definition of agrivoltaics

v’ 4 services provided to the
agricultural plot to meet a need:

v' Significant agricultural
production

v' Sustainable income

v' Active farmer

v Reversible installation

v PV compatible VS Agrivoltaics

v’ Statistical monitoring =
of agrivoltaic installations L

ADEME — Céline MEHL

DECREE No. 2024-318
of April 8, 2024

v Control and monitoring procedures
(control area, monitoring frequency)

v Concept of proven technologies
v Coverage rate

v Unusable surface area

v’ Obligation to transmit monitoring iz

data on an annual basis

EEEEE

v Content of pre-inspection and
follow-up reports

v Types of data to be submitted
annually

EEEEE
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3. Launch of the French
National Observatory
for Agrivoltaics

= https://observatoire-agrivoltaisme.ademe.fr

ADEME — Céline MEHL 10
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@ The objectives of the Observatory

zzzzzzzzzz

@ Sl LS One of the main recommendations
L'AGRIVOLTAISME of the first ADEME study.

Regulatory or voluntary data submitted « Facilitating information sharing

by project holders - Managing a network of stakeholders to share

Call for contributions experience and lessons learned

Production of indicators, analyses, and . : PRI TR -

monitoring of the sector . gnalys;? an?hhlghllg:\tlng oftbefst ptrJ?ctlccal§ |

Contributing to the definition of proven UPPOriNg the development of public policles

technologies

11



EX ADEME
REPUBLIQUE

FRANGCAISE

Liberté | AceNcEDELA
Lgalité HEEHH
Fraternst?

OBSERVATOIRE DE
L'AGRIVOLTAISME
A map and a website
to showcase the results

®

Cumulative installed capacity: 2 243 MWp

Agrivoltaic installation in
accordance with the APER law.

Region -
Dep. t -
Type d'installation -

tut hd
Type de luct ] L -

Production agricole - Détails -

Type de structure PV hd

176

pre-APER installations of
which 121 are in operation

Data analysis : the first indicators
as of October 30, 2025

809C 4 bl Type d'installation

. démonstrateur expérimental
|:| installation pré-APER
O i

nstallation agrivoltaique APER

A1

experimental
demonstrators

ADEME — Céline MEHL
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3. 2025 - A new ADEME study

«Support for the qualification
methodology of agrivoltaic
projects in 5 regions »

Link to the study

ADEME — Céline MEHL 13


https://librairie.ademe.fr/changement-climatique/8593-accompagnement-a-la-methode-d-evaluation-des-projets-agrivoltaiques-dans-5-regions.html
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1st ADEME study
“Characterizing photovoltaic

projects on agricultural land
and agrivoltaics”

2022
LES LIVRABLES

= Q g%

Pu\)\'\s-:.\‘\"’d wn

State of the art Definition of I: Qualification
bibliography Case studies agrivoltaism L method y
An executive summary
7 criteria

in English is available

— Safeguards / best practices
— Recommendations

ADEME — Céline MEHL

EEEEEEEEEE 2 ADEME studies on agrivoltaics

2nd ADEME study
Support for the qualification

methodology of agrivoltaic
projects in 5 regions

LES LIVRABLES

~

5 regional Guide |:I |:I —
overviews of opérationnel L.
solar power in et trame des _Stratégie e
agricultural documents de d'ﬁus,'°" dela Méthode
\ e justification méthode d’évaluation

Currently being finalized

6 criteria
- 3 levels of ambition
- Operational indicators

- ldentification of justifications y
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Establish regional overviews

Update and test a qualification method
Promote its adoption

Support the stakeholders

Facilitate exchange and consultation
Consolidate regional feedback
Develop an operational guide

Local authorities

Chambers of agriculture

CDPENAF (Departmental Commission for the
Protection of Agricultural and Natural Areas)
Decentralized state services

Project leaders

Developers

ADEME - Céline MEHL

2 Supporting the French territories

* Nouvelle-Aquitaine
» Occitanie
+ PACA ™~
» Bourgogne-Franche-Comté
* La Réunion

+ National extrapolation

* Regional works : published
» National extrapolation : end of 2025 / early 2026

15
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= Summary of the project's census in the 5 regions

e  ' - : Installation fixe 1 61 0 photovoltaic projects on agricultural lands

Installation mobile

Installation verticale NAQ - 452 _ BFC - 352 PACA - 425
o
O Typologie d’installation non renseignée 1 8% bL"lt inStallations 82% to come

Serre photovoltaique et agrivoltaique

. En cours
Construites d'instruction

52 /0 fixed installations
Installations fixes — 529 Serres _
109

Installations Données manquantes
mobiles surtout en BFC.

43% sheep farming
1 7,5 GWC (including 16 GWc not connected to the grid)
23 400 ha

/I\ Limitations of the census

» Linked to information obtained from the
\ organizations contacted

Projects known by the government services
Incomplete data

ADEME — Céline MEHL 16
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NOUVELLE-AQUITAINE

5 regional overviews

oy 7
ACCOMPAGNEMENT
A LA METHODE
D'EVALUATION
DES PROJETS
AGRIVOLTAIQUES
Panorama du photovoltaique sur terrains
agric'ol.es etde I’agrivolt?'l'srne
o en région Nouvelle-Aquitaine
@ RAPPORT FINAL

ADEME — Céline MEHL

OCCITANIE

Regional publications

Iz

PACA

RECION
BOURCOCNE
FRANCHE

COMTE

BFC

5 regionals synthesis

REPUBLIQUE v
FRANCAISE ‘y

e Mars

2 Accompagnement a la 2025

= meéthode d'évaluation

: - = - LOT 5 - Bourgogne-Franche-Comté
< des projets agrivoltaiques Synthase

Synthése de I'étwde & I"échalle du lot régional

UADEME, déja trés impliquée dans le développement du phatovaltsique, 3 souhitd donnes suite 4 son

étude publide en 2022 sur le photovaltaique en terrains agricoles et Fagrivoltisme. La pésente étude doit

ainsi permettre d'améiorer la méthode d'évaluation ADEME des projets agrivoltaiques, fin de la rendre
o opé et d'assurer son sur ke torritoire national.

L'étude vise 3 appliquer la méthade, dans sa version provisaire, 3 des projets en cours de développement
ou en explaitation dans cing régions d France, les plus favorables au développement de Pagrivoltaisme,
afin d*aboutir & des recommandations en vue de  rendre plus pertinente. Les conclusions de chaque étude
régionale doent permettre une extrapolation & Méchelle nationale et des conclusions phus générales pour
I'ensemble de b filibre en France.

Le présent document concerne le déroulé de cette étude en région Bourgogne Franche-Comté (BFC).

La rélisation d'un panorama régional du développement du photoveltaigue sur termain agricole a permis
de constater quen Bourgogne-Franche-Comts, Ia dynamique de développement de la fiibre de
I'agrivaltaisme est hétérogéne selon les départements. qui n'ont pas tous vus autant de projets se
développer Pour autant, il essort gu'un nombre croissant de projets photovoltaiques avec dlevages ovins
se développent alors que la filibre apricole régionale est majoritairement Lournée ess Idlevage bovin, Ia
grande culture et laviticultuse. Pour autant, au vy des difficultés d'obtention de denndes complétes sur les
projets, il est difficile d'avair une vue complatement exhavstive de la dynamigque réelle du développement
de Fagrivoltaisma sut | région.

L'évaluation de 10 projets, suivant la méthode proposée par FADEME en 2022, retravaillée aves les nowelles
notions rgiementaires, a permis de montrer quavjourdhui, trés pew dinstallations possadent Fensemble
des GlEments pour justifier de leur caractire fque. £ offet, sur les 10 chisies, seules 3
drentre elles ont pu founir les éléments nécessaires pour pouvoir étre caractérisées comme agrivaltaiques
Il st néanmeins important de menticnner quune prande partie des projets échantillonnds ont été déposds
avant I'application dz la réglementation ot wavaient donc pas détudes complémentaires  disposition. Il
est tris probable que les projets en cours de développement fouriront plus de données aux instances
décisi dtudas tachnico-& iquas, moddlisation otz

L retour dexpérience en région montre quil est primordial d'avoir une methode opésationnelle, aves des
fiches explicatives, a destination des acteurs des territoires, sur les critéres principaus a respecter, De plus,
Ie déploicment de |a méthode pourrait étre réalisé de differentes fagons pour faciliter son appropriation
formations et webinaires 2 Fensemble des actewrs concernés (COPEMAF, portews de projet, bureaux
dréturde etc). Enfin, une capitalisation des donnces sur les installations en exploitation et les références
techniques locales semble dgakement indispensable.

Link to the reports

—tiliils..

REGION REUNION

LA REUNION

5 visual fact sheets

ACCOMPAGNEMENT A LA METHODE D'EVALUATION
DES PROJETS AGRIVOLTAIQUES

oen
LOT 6 - La Réunion .
CONTEXTE DE L’'ETUDE

OBJECTIF DE L'ETUDE

Tester i MAINGACIogHE 0 uELIICN dE5 DIT)EIs SQMVOEIKES de
adapide & une grande dverseé de configuratiens o

DEME. pour FrOACERr Gz ATEIONAIGNs, 26 QU Eie S0t
‘fiérents femasires y camaris kes DOM

®

DESCRIPTION DE L'OPERATION : LES GRANDES PHASES DU PROJET

Fragsat n
et s e

gt
s carctatens

SYNTHESE DES RESULTATS DE L'ETUDE

Y
4 camraigeantes

fo% Ludisaisppan

s s g
sy @ 5
e 2

Q u= it s

Lot e s s
© L
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Lessons learned from regional works for the method

Data and The agronomic Achieving a
justifications need at the plot “simple” tool
unavailable level is essential.

Taking into account
all aspects of an
agrivoltaic project

Defining the needs
at the plot level

Th thod t
and the farm's R TS

be operational to

Insufficient project data
to address the wide

projects de diversity of soil
the surveys a and climate contexts,

requests. leading to a lack of
robust reference
frameworks.

operational
process is
necessary to
understand and
legitimize
a direct service
provided
by the
installation.

allow for rapid
completion by
government
services
(< 2-3 hours).

while allowing
the method to be
adapted to the
territories
and the
maturity of
the project.
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The question is not just "Is it compliant?" but "Is it virtuous, resilient, and desirable?"

6 CRITERIA

FOR ANALYSIS

Reduce risk / Enhance credibility / Facilitate territorial ownership / Accelerate / Add value

ﬂ T " MODELE ECONOMIQUE ET
VOCATION AGRICOLE 5 z PARTAGE DE LAVA&EUR _4

--------------------------------------------------------------------

""SERVICES ET SYNERGIES MPACTS ENVIRONNEMENTAUX
AGRICOLES B ET PRATIQUES AGRICOLES

see
...........

ADEME — Céline MEHL
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Final stages of the study

Qualification Operational Justification

method guide document
Conducting an Analysis and Educational Intended for project
extrapolation of consideration of document for leaders to enable
regional overviews with feedback from applying the them to gather the
assumptions and regional works and qualification method. necessary supporting
discussions with stakeholders in the documents for the
stakeholders. sector. qualification of their
projects (in
accordance with the
criteria of the
method).

ADEME — Céline MEHL
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Thank you !

Céline MEHL — Service Electricités Renouvelables et Réseaux - Coordinatrice du péle photovoltaique - celine.mehl@ademe.fr
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