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Overview of the report

PVPS

Enhance understanding of agrivoltaics concepts and
key performance indicators (KPIs)

Provide an overview of various technologies and the
current market status

Offer insights into operation and maintenance,
performance, and reliability specific to agrivoltaic
systems

Target audience: PV customers, PV industry,
agricultural stakeholders, policy makers,
standardization authorities, research institutions

30 contributors from 12 countries
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Co-location of agriculture and PV production

Land use efficiency

Sharing light between
photosyntesis and
photovoltaic

Intensity of agricultural
activities

Synergies and interactions

PVPS

Measurable and verifiable
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Measurable and verifiable



Agrivoltaics definition

PVPS

Narrow

DEFINITION

Wide

Definition criteria

(Nearly) fully [], partially [B], barely ar not
at all [] fullfilled.

Agricultural application area

Crop
roduction

Land use |Photo- Synergies

High elevated PV modules over
permanent crops. Horticulture,
or arable farming.

Closed PV greenhouse systems.

Ground-mounted systems with

interspace cropping. Arable
farming or permanent grassland.

Animal
husbandry

Aquaculture in open or closed

ponds or swimming off-shore
applications.

in open agrivoltaic systems.

Dairy, meat, or poultry farming \

Ecosystem
Services

Provision of biotopes for
increased biodiversity,
pollinators, and beekeeping.

Ecovoltaics,
beekeeping

Others

Closed applications without ) (?Qagl.:le
direct photon sharing, e.g., buildings, indoor
indoor farming, farmi



Presenter Notes
Presentation Notes
The level of fulfillment can vary depending on the specific crops or other factors of the respective systems and applications. This is represented by triangles of different colors.

There are different definitions of agrivoltaics highlighting the need for communication efforts between involved stakeholders. 

Why crucial

And why narrow and broad definition


Modelling and simulation ’Ci-.I

Prediction of the agricultural yield is crucial for legal standards
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Presentation Notes
Lack of comprehensive simulation tools

Important task to reliably predict agricultural and electrical performance and to optimize system design




Monitoring '(;.‘I

Monitoring microclimatic parameters and the agricultural and PV
performance is key to better understand interactions and synergies

L

589

Sites

More data — more
accurate models —
better meet regulatory
frameworks or standards
— better economies
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Presenter Notes
Presentation Notes
Higher complexity compared to conventional PV systems
Due to the few performed R&D works on existing projects and the resulting thin database


, many questions remain still open:
effects of shading on crop properties and qualities
synergies between crop development and PV performances.



Operation and maintenance

Aboveground and
belowground cable
management
Minimizing soil
compaction

Creating access spaces
for agricultural operators

Soiling, increased
damages, corrosivity of
PV components

PVPS

Jung, D., Gareis, G. H., Staig
(2022, December). Effects of
stug

systems: Results of a case study in Chile. In AIP
Conference Proceedings (Vol. 2635, No. 1). AIP

er, A., & Salmon, A.
soiling on agrivoltaic




Legal frameworks

‘%

PVPS

» Japan, max 20% crop reduction

* France, max 10% crop reduction, max 10% land loss

» Germany, max 34% crop reduction, max 10-15% land loss
* Italy, max 30% crop reduction, required reporting

* Isreal, max 30% crop reduction

* USA (complex situation: Federal vs State vs Local)

- State of Massachusetts
* Incentives (feed in tariffs)
* 50% light reduction
« Compatibility of PV design and agriculture
* Reporting
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Webinar: Legal
Frameworks for
Agrivoltaics in France,
Germany, Italy, and
Croatia



https://iea-pvps.org/events/webinar-legal-frameworks-for-agrivoltaics-in-france-germany-italy-and-croatia/

Social aspects
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Industry perspective

Gaps in knowledge, cost-benefits
uncertainties, and challenging regulatory
framework

Farmers perspective

Proof of concept to validate techno-
economic viability

Local community perspective

Stakeholder involvement for successful
project implementation

Business Aspects Mean
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J. Wagner, C. Bihner, S. Gélz, M. Trommsdorff, and K. Jirkenbeck, “Factors influencing
the willingness to use agrivoltaics: A quantitative study among German farmers,” Applied 9
Energy, vol. 361, p. 122934, 2024, doi: 10.1016/j.apenergy.2024.122934.
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Presentation Notes
meaningful approach to reduce opposition to solar on farmland



Economic aspects

PVPS

Economic performance largely depends
on agricultural application, system
design, business models, and local
conditions

Typically, CAPEX of agrivoltaic systems
are higher than conventional ground-
mounted PV

PV OPEX and revenue varies according to
application and local conditions

Revenues of the agricultural activity varies
significantly with agricultural applications

Apples 4
Viticulture

Coffee q

Wheat

Sheep grazing

nnnnnnnnn

Namibia

agriculture-and-the-energy-transition.html

hofer.de/en/publications/studies/agrivoltaics-opportunities-for-

Trommsdorff, M., Nekolla, J., Schwendemann, N., Butt, N. Z., & Feuerbacher, A. (2024).

Economic performan

ce of agrivoltaic systems: a comprehensive analysis.
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https://www.ise.fraunhofer.de/en/publications/studies/agrivoltaics-opportunities-for-agriculture-and-the-energy-transition.html
https://www.ise.fraunhofer.de/en/publications/studies/agrivoltaics-opportunities-for-agriculture-and-the-energy-transition.html

Conclusions

PVPS

Providing a clear definition of agrivoltaics is
crucial to harness the potentials given the novelty
of the technology, stakeholders involved, and
complexity of interactions

Modelling and simulation represents an important
task to reliably predict agricultural and electrical
performance and to optimize system design

Key drivers for successful project
implementation are stakeholder involvement in an
early stage, a supportive policy environment and
incentive programs, and transparent performance
standards
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Thank you for your attention!

Pietro Elia Campana, Task 13 Subtask 2.2
pietro.campana@mdu.se
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