. 529038 9 8 lw dug o len o of
S90S g IS 2ilio 40 (55 1 B paro

1Fed Caualagasd)l Fo-P9q




Lo 90 5 il el ulen sl )
1950 1Fed Cuiigaad)l Fo-¥q =8

fewl 5950 Syl 40 (5 pllgxd 1y

39)50 A1 8 0Lk A5V 00 Bilear Cuno

OAPY 5 caslools 2als ZYY sgas 1, e (65,9LaS (6550 e el poris

Water Security ST dele o 5 Wlealdl s S oo 2108 slapinc
A 2‘,:’;‘:;: S N20 g CHs el jo 4295 BB g (55,9LiS
ST d e s gl AN dae Zpe ol il

WEF
Nexus

lainly SoaSs 4 gl Oy 3E 5 65l

Aundas poo4q

Energy security

ilos ) agauns 1) Sisly opl €ood8l i ¢ «Comas ol

Population
Growth

Dgr aaletn b « Slde Cosed (65l i jo T Sga

Governability >/

I I A A

o 0o O O



e 83905 9 S e due o gulond (o of % ;

ISC 1Fed Casigasdyl Po-ra ——~ &}

10 Cudol 9 sl (559l 0 9o
el 00l Joduzmy sond8l Ol s g oo ol L aS Cnl i sL Il 0 g Ligs segeie « olde o
el 033 0l pors () 2+ <) (5 Lol Ol g (FA+ + ) 435 55 365 B pme i ad, b 1A &l a0 AY 2138l
g oo e sl aais ol Jelge 51 55 955 5 aitand sonldl Ol i L3b Covilejee liE sbaatas
el O] 95 CuaS Lias g Lwd slacSgu 4 Siwly (elS «pdiasass sl 5l ¥ gt solatul pjline 5,lk

wblyioo g 5l50 o Ll ol Jolse 31 s bl 55 5 g B ypmn 5 el 5 o) 50elS (a5Ls (CF) iyS

o O 0 0 O

Social
(People)

e
Bearable |

Environmental
(Planet)




N

5339l 9 NS il 30§ P S pae

2L 82908 3 il dien Slo gulen ol

1Fed Caulagasd,yl Feo-P9
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Fraunhofer ISE / DIN SPEC 91434 — ;L.J1 ™

SYMBIOSYST Project — Lt | E1

NREL Agrivoltaics Program — G !
MNRE Agrisolar Initiative — o ==

1°tUS program to  Definition to assure  EU Commission
1* publication of 15 larger agrivoltaic 1¢t|arge agrivoltaic  support agrivoltaics main agricultural approves €1.7 billion
the agrivoltaics idea systems in Europe systems > 10 ha in Massachusetts land use incentive scheme
Germany France & Italy China USA Germany Italy

Vit

00 D MM M D O

Germany Japan France 15tinternational Worldwide Today
1 agrivoltaic system 1t government 1*governmental  conference series Estimated over 14
installed funding program funding program in established GW, installed

Europe (“AgriVoltaics”) capacity
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AGRIVOLTAICS

SYSTEM l
z OPAQUE
£ STRUCTURE INTERSPACE PV OVERHEAD PV PV GREENHOUSES TN
<
Q
iL  TYPICAL MODULE
ic S T FIXED, 1-AXIS,
% TILT TRACKING 2-AXIS

]

I J—
3] GRASSLAND ARABLE FARMING AQUACULTURE INDOOR FARMING”

APPLICATIONS FARMING

TYPICAL FRUITS

FODDER, MEAT, MUSHROOMS",
AGRICULTURAL DAIRY VEGETABLES SEARODP MEAT, DAIRY
PRODUCTS
OPEN POND 2
7
W TYPICAL MPORARY . d GREENHOUSE VERTIC
&  AGRICULTURAL ASTURE PERMANENER AQUACULTURE FARMIN
= ACTIVITES OR
FLOATING PV
SPECIALITY. CROPS

X crops SEEEo _ AQUACUBTURE
w

USE OF LARGE ORCHARDING

* Typically not considered as agrivoltaics
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Traditional utility-scale configurations

Crop Production

Crops grown in
between rows

Animal Husbandry

Grazing in
between and
underneath panels

Ecosystem Services
Vegetation grown in
between and
underneath
panels

Vertical
#  Mount

Reinforced Regular
Mount

:‘ Tracker

Crops grown
in between and Stilt
underneath panels Mount

Elevated and
reinforced
panels

Greenhouse Solar

Alternative configurations

Monofacial

Bifacial

Semi-transparent
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Installed System Cost ($/Wdc)

[

$2.80

$2.60

$2.40

$2.20

$2.00

$1.80

$1.60

$1.40

$1.20

$1.00

— Typical Fixed PV

——Tracker PV + Grazing

——PV+ Crops (Vertical Mount)

200 kw

500 kw

——Typical 1-AT PV
———Fixed PV + Pollinator

1MW 5 MW

PV System Rated Power

—— Fixed PV + Grazing
—— Tracker PV + Pollinator
~——PV+ Crops (Reinforced Regular Mount) —— PV + Crops ( Tracker Stilt Mount)

|

10 MW

15 MW

20 MW
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Agrivoltaics
Technical, ecological, commercial
and legal aspects
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Dual Land Use for Agriculture

and Solar Power Production:
Overview and Performance of
Agrivoltaic Systems

o
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Reporien ves 113 292025

Agrivoltaics: Opportunities for
Agriculture and the Energy Transition

A Guideline for Germany | February 2024
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Progress and challenges of crop production
and electricity generation in agrivoltaic
systems using semi-transparent
photovoltaic technology
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Modelling, simulation, and optimisation of
agrivoltaic systems: a comprehensive review
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Design, development and experimental
evaluation of a concentrator agrivoltaic
system with integrated spectrally splitting
Fresnel lens

Amir Hossein Aziznezhad ¢, Shiva Gorjian ® ¢ & &, Hamed Mokhtarzadeh ©




SOLAR ENERGY SYSTEMS

FOR SUSTAINABLE AGRICULTURE

From Research Excellence to Industrial

Implementation

Solar Thermal Technologies
+ Concentrated Solar Power
« Solar Desalination Systems
o SRS Solar Photovoltaic Platforms
> SHIk? Process Heat + PV&PVT Hybrid Systems
o SRS « Solar Water Pumping Systems
« Solar Smart Weather Stations
« Agrivoltaic Technologies
« Pilot-Scale Demonstration + Aquavoltaic Bioenergy Systems

« Technolog diness Levels (TRL 3-8)
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