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Summary

Agri-photovoltaics (Agri-PV) in Switzerland has an electricity generation potential that significantly ex-
ceeds the additional future electricity demand in all established Swiss net-zero scenarios. This high
potential contrasts with a very limited level of implementation to date: Agri-PV installations currently
contribute less than 0.1 % to Swiss PV electricity production. Only a small number of installations have
been realised so far, predominantly pilot projects, almost exclusively involving specialty crops such as
berries and vines. This report addresses the gap between the available potential and its slow implemen-
tation.

The identification of drivers and barriers is based on a synthesis of ZHAW's practical experience in
advising on and planning Agri-PV installations, complemented by previously published potential and
feasibility studies for Switzerland and a targeted literature review, which together provided the concep-
tual framing. The empirical basis consists of feasibility studies for eight sites in the Canton of Zurich and
the ongoing follow-up project covering 21 additional sites. The drivers and barriers listed below were
identified (Chapter 2). Agri-PV is characterised by a strong site dependency: economic viability and
feasibility are determined by the interplay of agricultural crop, grid connection, local electricity consump-
tion, ownership structures and cantonal permitting practice. Individual factors therefore act as drivers or
as barriers depending on the project.

Drivers: Barriers:

¢ High profitability at suitable sites e Uncertain or insufficient profitability,

e Hedging against future energy price fluc- particularly where local consumption is
tuations absent

e Substitution of existing crop protection e Strict regulatory requirements
measures o Limited investment capital

e Use of land with limited agricultural suit- ¢ Planning uncertainties and additional
ability organisational complexity

o Diversification of agricultural operations ¢ Restrictions on land use

e Additional protection of agricultural crops e Leased land and ownership structures
and climate adaptation e Lack of local acceptance in the imme-

¢ Contribution to the energy transition diate local environment

e Positive public perception and broad so-
cietalacceptance

¢ Contribution to low-greenhouse-gas food
production

These drivers and barriers are examined in detail within the context of the framework conditions and
background of Agri-PV in Switzerland (Chapter 3). The following recommendations, addressed to poli-
cymakers and executive authorities at the federal and cantonal levels as well as relevant industry asso-
ciations, are provided to improve the deployment of Agri-PV in Switzerland (Chapter 4):

¢ Creating investment certainty

e Adaptation, simplification, and harmonization of the legal framework
e Enabling local ownership structures

e Developing advisory services

e Anchoring national expansion goals locally

e Reducing risks in early project phases
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1 Introduction

The energy transition requires a significant expansion of renewable electricity production in Switzerland.
According to the Energy Act (EnG) Art. 2 para. 1, domestic electricity production from renewable energy
sources excluding hydropower is to be increased to 35 TWh by 2035 and to 45 TWh by 2050. In recent
years, the expansion of renewable electricity production has been dominated by photovoltaics (PV)
(BFE, 2025). The lion’s share of PV expansion has so far taken place on rooftops. According to the 2025
Solar Monitor by the industry association Swissolar (Swissolar, 2026), 98% of installed PV capacity is
located on rooftops, 1% on infrastructure, and 0.4% on facades. Ground-mounted systems currently
account for 0.1% of installed capacity, while Agri-PV systems account for 0.0%.

In 2025, photovoltaic systems with a cumulative rated capacity of 8.2 GW were installed in Switzerland,
resulting in electricity production of 8.2 TWh (Swissolar, 2026). Assuming that photovoltaics will continue
to be the driving force behind the expansion of renewable electricity production, an annual increase of
approximately 2 to 2.5 GW in installed capacity would be required to achieve the 2035 targets set forth
in EnG Art. 2, para. 1. This corresponds to a higher annual expansion rate than in the record year of
2024, when 1.8 GW was added (Swissolar, 2026). For the years 2025 through 2028, however, the
industry association Swissolar forecasts a PV expansion of only 1.5 to 1.6 GW.

It remains to be seen whether the goals for expanding renewable electricity generation capacity — with
a strong focus on rooftop surfaces — can be achieved, particularly because the potential of rooftop sur-
faces is not being exploited consistently enough under the current legal framework and incentive
schemes. Studies by the ZHAW show that the potential of rooftop areas has so far been exploited in-
consistently (Anderegg et al., 2022; Anderegg & Rohrer, 2025). A comparable result is also described
in a report by EBP commissioned by the SFOE (Perch-Nielsen et al., 2024). It can be assumed that the
low-hanging fruit — such as large roofs with a clear ownership structure, favorable irradiation, and suita-
ble structural conditions — has already been largely realized. A rapidly increasing proportion of large roof
areas, particularly in the industrial sector, is already being utilized with PV systems (Anderegg & Rohrer,
2025). In contrast, many building-integrated PV systems are designed for high self-consumption based
on economic considerations during periods of low feed-in tariffs and thus often fail to realize their full
potential (Anderegg & Rohrer, 2025). In the case of larger residential buildings, the often complex own-
ership structure likely slows down the rapid realization of potential. It therefore seems highly unlikely
that the required pace of expansion can be achieved under current conditions without tapping into ad-
ditional potential. Larger systems are crucial for the further expansion of photovoltaics, as they generally
have lower levelized cost of electricity and are more attractive to investors. It would therefore be highly
valuable to tap into new photovoltaic applications with significant untapped potential in order to achieve
the necessary expansion pace for meeting Switzerland’s climate and energy goals.

Agri-PV offers immense potential for electricity generation using large-scale PV systems. The theoretical
potential amounts to approximately 323 TWh/year and spans an agricultural area of about 580,000 ha
(Anderegg et al., 2024). Even when accounting for a maximum distance of 300 m to a potential grid
connection point, a theoretical potential of 113 TWh/a remains. This corresponds to nearly double Swit-
zerland’s electricity demand in recent years and significantly exceeds the future electricity demand of
various net-zero scenarios (BFE, 2021; VSE & Empa, 2022). Unlocking the Agri-PV potential would
therefore be highly beneficial for the Swiss energy transition. This form of PV application is still in its
infancy in Switzerland. To date there are only a few, comparatively small installations, many of which
are declared as research projects and are negligible within the overall PV statistics. The question there-
fore arises as to which factors are impeding the development of this enormous potential and what could
be done to accelerate its expansion.
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1.1 Objectives and Approach

Given the urgent need to accelerate PV expansion in Switzerland, this report identifies drivers and bar-
riers for unlocking the high theoretical potential of Agri-PV in Switzerland. The identification of drivers
and barriers is based on a synthesis of practical experience in the planning of specific Agri-PV systems.
In a previously completed project, ZHAW supported various agricultural businesses in the Canton of
Zurich with feasibility studies, thereby gaining experience in the planning of Agri-PV systems (Strebel et
al., 2025). Building on this, the experience is being continuously supplemented by a follow-up project
(ZHAW, 2026). The practical experiences are supplemented by earlier potential and literature studies
conducted by ZHAW on the topic of Agri-PV in Switzerland (Anderegg et al., 2024; Jager et al., 2022)
and rounded out in specific areas by a literature review.

The drivers and barriers for Agri-PV in Switzerland are presented in Chapter 2 in the form of a brief
overview. They are based on the technical, operational, economic, legal, social, and environmental
framework conditions of Agri-PV, with a focus on Switzerland. These framework conditions are elabo-
rated upon following the drivers and barriers in Chapter 3. The framework conditions are illustrated with
practical examples and supplemented with additional literature. Based on the identified drivers and bar-
riers, recommendations for action are derived that aim to remove the barriers and leverage existing and
new drivers to better realize the potential (Chapter 4).

1.2  Definitions and Terminology

Terms used in the introduction and throughout the report require clear definition, with the terms agri-
photovoltaics (Agri-PV), agricultural land (landwirtschaftliche Nutzflache, LN), crop rotation areas
(Fruchtfolgeflachen, FFF), summer grazing areas (Sémmerungsflachen, SF), and direct payments
(Direktzahlungen, DZ) being of particular relevance to this report.

Agri-Photovoltaics (Agri-PV)

Agri-PV, internationally more commonly called agrivoltaics, refers to the dual use of agricultural land for
both agriculture and solar power production on the same area. Under Art. 24ter para. 2 RPG
(Raumplanungsgesetz, Spatial Planning Act), solar installations on utilised agricultural land (LN) are
deemed site-bound if they:

a) do not impair agricultural interests alongside electricity production and generate benefits for
agricultural production; or

b) serve agricultural experimental or research purposes.

Pursuant to Art. 24ter para. 3 RPG, the installations "bei endgliltiger Ausserbetriebnahme zuriickgebaut
werden und die Ausgangslage muss wiederhergestellt werden". For Agri-PV installations (free-standing
solar installations outside building zones that are not of national interest), Art. 32d of the Spatial Planning
Ordinance (Raumplanungsverordnung, RPV) refers directly to Art. 24ter RPG.

The ARE’s explanatory notes on the amendment to the RPV in October 2025 state that the above con-
ditions (a & b) require interpretation on a case-by-case basis (ARE, 2025). However, the explanatory
notes provide guidance on the application of these terms: Whether a facility is classified as beneficial
for agricultural production depends, according to the explanatory notes for example, on whether the
facility offers protection from the weather. This can include not only the replacement of existing protec-
tive measures but also shading, protection from heat, or erosion. It is generally assumed that the agri-
cultural land area will be preserved. On FFF, it must also be ensured ‘“that the agricultural yield potential
as well as the suitability for mechanized cultivation are fully preserved or even improved” (ARE, 2025).
For photovoltaic systems with an installed capacity of 5 MW or more located outside of building zones,
there is also a requirement to conduct an environmental impact assessment (EIA).
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Agricultural Land (landwirtschaftliche Nutzflache, LN)

The term “agricultural land” (LN) is defined in the Agricultural Terminology Ordinance (landwirtschaft-
liche Begriffsverordung, LBV). According to Art. 14 LBV, agricultural land is the “area assigned to a farm
and used for crop production, excluding summer grazing land (Art. 24), which is available to the farmer
year-round and is managed exclusively by the farm (Art. 6).”. These areas include arable land, perma-
nent grassland, forage areas, areas with permanent crops, areas for crops grown under year-round
protection (greenhouses, high tunnels, hotbeds), as well as areas with hedges, riverbanks, and field
copses that do not belong to the forest. In Switzerland, the total agricultural land area is approximately
1,041,000 ha, of which about 47% is farmed as leased land (Bundesamt fiir Statistik, 2025).

Crop Rotation Areas (Fruchtfolgeflachen, FFF)

The term “crop rotation areas” (Fruchtfolgeflachen, FFF) can be defined both from the perspective of
spatial planning and in terms of agricultural use, although the meanings are not identical.

As a spatial planning term, crop rotation areas are defined in Art. 26 para. 1 RPV as "Teil der fiir die
Landwirtschaft geeigneten Gebiete (Art. 6 Abs. 2 Bst. a RPG), sie umfassen das ackerfahige Kulturland,
vorab das Ackerland und die Kunstwiesen in Rotation sowie die ackerfdhigen Naturwiesen, und werden
mit Massnahmen der Raumplanung gesichert.". According to Art. 26 para. 3 RPV "ein Mindestumfang
an Fruchtfolgefldchen wird benétigt, damit in Zeiten gestérter Zufuhr die ausreichende Versorgungsba-
sis des Landes im Sinne der Erndhrungsplanung gewéhrleistet werden kann.". Crop rotation areas thus
comprise by definition the highest-quality arable farmland (ARE, 2018), with FFF accounting for approx-
imately 40% of Switzerland’s agricultural land. The minimum area for FFF in Switzerland is specified in
the FFF Sectoral Plan and amounts to 438,460 ha. The cantons are required to secure a respective
quota (depending on size and conditions) (ARE, n.d.). These areas are intended to ensure food self-
sufficiency in the event of severe shortages (ARE, 2023). While areas designated as FFF in cantonal
spatial planning are primarily used for arable crops, they may also be used for permanent crops or
managed as permanent grassland. In spatial planning, FFFs merely define agricultural potential for
times of crisis. Conversely, there are currently also open arable fields or permanent crops on areas not
designated as FFF in the cantonal structure plans. Thus, the crop cultivated on an area in recent years
does not provide a clear indication of whether it is FFF. Due to the high protection requirements on FFF,
additional requirements apply there for Agri-PV systems (see the term Agri-PV above).

In the agricultural context, crop rotation areas are often understood as well-suited, arable soils that are
used for various crops within a crop rotation. In the ZHAW Agri-PV potential study, this largely corre-
sponds to the areas designated as open farmland, which are based on current land use practices (An-
deregg et al., 2024). Crop rotation in agriculture (or open arable land in the ZHAW potential study)
describes a sequence of different crops on the same plot over several years. It helps maintain soil fer-
tility, reduce plant diseases and pests, and stabilize yields. The ZHAW potential study therefore bases
its definition of the “open arable land” category not on the spatial planning definition of FFF, but on the
actual land use at the time of data collection in 2023.

Summer grazing areas (S6mmerungsflachen, SF)

The term “SF” is defined in the LBV. According to Art. 24 LBV, communal pastures, summer pastures
(not used year-round), and hay meadows whose vyield is used for supplementary feeding during the
summer grazing season are considered SF. According to Art. 14 LBV, SF are explicitly not part of the
LN. PV systems on SF are therefore not to be understood as Agri-PV systems, but fall under the provi-
sions of the Energy Act (EnG) Art. 71a (transitional provisions for the production of additional electricity
from large-scale photovoltaic systems) or are large-scale systems of national interest pursuant to Art.
12 EnG.

Direct Payments (Direktzahlungen, DZ)

Due to the public services provided by agriculture (including food supply and maintenance of the cultural
landscape), the federal government supports these services with DZ, thereby supplementing the income
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of farming operations(BLW, n.d.). At 19%, DZ constitute a significant component of agriculture’s eco-
nomic resources (BLW, 2026). They are thus a central component of farmers’ income. For this reason,
it is particularly important to determine whether land with (agri-)PV systems is eligible for direct payments

Installations of national interest

According to Art. 12 EnG, a solar plant is of national interest if its expected production from October to
March is at least 5 GWh. The cantons must designate suitable areas for this in their structural plans,
taking into account the protection of the landscape, water bodies, forests, and agriculture. For installa-
tions of national interest, no benefit to agricultural production is required. Thus, these are generally
classic ground-mounted PV installations and not Agri-PV installations. This also eliminates the entitle-
ment to direct payments, as the areas are no longer considered agricultural land.

1.3  Current Status of Agri-PV in Switzerland

According to a study by the ZHAW, Agri-PV has immense theoretical potential for electricity generation
at 323 TWh/a (Figure 1, above) (Anderegg et al., 2024). A large portion of the theoretical potential of
225 TWh/a is located on open farmland. Permanent grassland also exhibits very high potential at
85 TWh/a. The theoretical potential is lowest for permanent crops, although the likelihood of project
approval (particularly regarding the benefit to agricultural production through crop protection measures)
is highest in this sector.

Open Farmland - 225.3
Permanent Grassland - 84.6
Permanent Crops - 13.4
0 50 100 150 200 250

Generation Potential in GWh/y

1250
1000
750
500
250

Figure 1. Theoretical electricity generation potential of Agri-PV in Switzerland broken down by crop groups (top).
The potential for the winter half-year is shown in dark shades, while the potential for the summer half-year is shown
in light shades. The map (bottom) shows the geographical distribution of the potential across Switzerland with a
grid size of 5x5 km.
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The geographic distribution of the potential (Figure 1, below) shows a concentration in northwestern
Switzerland and the northern Swiss Plateau. The greatest potential lies in the most land-extensive agri-
cultural cantons of Bern, Vaud, and Fribourg. Agri-PV could spread electricity production geographically
across Switzerland, thereby helping to relieve pressure on the grid infrastructure and strengthen regional
value creation.

Various Agri-PV project variants from the ZHAW feasibility studies (Jager et al., 2022; Strebel et al.,
2025) show high specific annual and winter electricity yields (Figure 2). The high yields are attributable
in particular to the use of bifacial modules and, where applicable, tracking systems. On rooftops, typical
specific annual yields of between 900 and 980 kWh/kWp (Hostettler, 2025; Hostettler & Hekler, 2021,
2022, 2023, 2024) and winter electricity shares of 27% (Bucher & Schwarz, 2021) can be expected.
This results in specific winter electricity yields of 243 to 265 kWh/kWop. In contrast, for various Agri-PV
systems in the canton of Zurich, according to Figure 2 specific winter electricity yields ranging from
300 kWh/kWp (high-mounted systems with a low tilt angle and without tracking) to 450 kWh/kWp (high-
mounted systems with dual-axis tracking) are expected.

dual-axis tracker - | n=1 I
single-axis tracker - H n=4 —
high mounted - H n=7 —
vertical - (e n=5 —

0 125 250 375 500 625 750 875 1000 1125 1250 1375 1500
Specific Yield in kWh/kWp

Figure 2. Average specific winter yield (dark) and summer yield (light) as well as annual yield (sum of the bars) per
system type at various locations in the Canton of Zurich (n = number). The double-T bars show the range between
minimum and maximum. The yields are based on simulations in PVsyst: orientation and tilt according to the respec-
tive system design using bifacial modules (dual-axis tracking, monofacial) and local weather data (TMY) from Me-
teonorm Version 8.2 (reference period 2001 to 2020).

Despite the enormous theoretical potential, only a few Agri-PV systems have been installed in Switzer-
land to date. According to Solarmonitor 2025, Agri-PV systems currently account for less than 0.1% of
electricity production from PV systems in Switzerland (Swissolar, 2026). The 2024 Solar Energy Statis-
tics from the Swiss Federal Office of Energy recorded the construction of 22 Agri-PV systems throughout
Switzerland in 2024, with a cumulative installed capacity of 2.4 MW (Hostettler, 2025). It can be assumed
that fewer than 100 Agri-PV systems are currently in operation throughout Switzerland and that the
existing systems are primarily research and pilot facilities. This report addresses the gap between the
significant realizable potential and the slow implementation of that potential to date.

1.4 International Status of Agri-PV

The following discussion of the international status of Agri-PV focuses on Switzerland's neighbouring
countries Germany, France, Italy and Austria as these show similarities with Switzerland in many areas
of agriculture, PV conditions, energy systems and legislation, while at the same time ranking among the
internationally advanced countries in the field of Agri-PV. France has had specific support programmes
for Agri-PV since 2017, Germany since 2019 and ltaly since 2023 (Trommsdorff et al., 2025). An exam-
ination of the current status, the legislation and the expansion targets for Agri-PV shows that Agri-PV is
more advanced in our neighbouring countries and is more proactively integrated by the state into plans
for the expansion of renewables, supported by mature legislation (see Table Table 1). In international
comparisons it should be noted that Agri-PV is subject to differing definitions, which makes standardised
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comparisons difficult (Trommsdorff et al., 2025). ltaly, for example, has had very specific rules for an
innovative Agri-PV support programme since 2023, but this does not mean that no other Agri-PV instal-
lations have been or are being built that fail to meet these narrower criteria. Such installations may
nevertheless meet the definition of Agri-PV as applied in Switzerland or in other countries. In summary,
it is evident that installations in our neighbouring countries reach considerably larger dimensions than
has so far been the case in Switzerland. In all countries it is clearly regulated that agricultural subsidies
remain available for areas with compliant PV installations. Furthermore, all countries examined accept
a certain reduction in agricultural yield. Auctions are frequently used as the support mechanism,
whereby various systems exist and, in some cases, several systems are used in parallel even within
individual countries.
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Table 1. Overview of the status of Agri-PV in Switzerland's neighbouring countries. CAP: Common Agricultural Policy (EU); EEG: Erneuerbare-Energien-Gesetz (German Renewable
Energy Sources Act); GAPDZV: GAP-Direktzahlungen-Verordnung (German CAP Direct Payments Ordinance); ADEME: Agence de la transition écologique; CRE: Commission de
régulation de I'énergie (French energy regulatory authority); PNRR: Piano Nazionale di Ripresa e Resilienza (ltalian National Recovery and Resilience Plan); FER-X: Fonti Energet-

iche Rinnovabili; EAG: Erneuerbaren-Ausbau-Gesetz (Austrian Renewables Expansion Act).

Criterion

Germany

France

Italy

Austria

Installed capacity and number of
installations (end of 2025)

Project applications / pipeline

Further plans / potential

No separate official statistics in the
Marktstammdatenregister, esti-
mate: several 100 MWp. The larg-
est Agri-PV project realised in 2025
had a capacity of 76 MWp (GLS
Crowd, 2026).

Auction segment "special solar in-
stallations" (of which Agri-PV forms
an important part): bidding round
Dec. 2025: 30 awards totalling 204
MWp. Planned tender volumes for
special solar installations: 300
MWp (2024), 800 MWp (2025),
1200 MWp (2026), rising to 2075
MWp (2029) (Bundesnetzagentur,
2026).

Fraunhofer ISE study 2025: 500
GWop potential on the most suitable
areas alone; exceeds German PV
expansion targets up to 2040
(Fraunhofer-Institut fir Solare En-
ergiesysteme ISE, 2025).

125 Agri-PV installations realised
by the end of 2025, totalling 714
MWp (ADEME — Agence de la tran-
sition écologique, 2025).

Approx. 1600 projects in the pipe-
line (all development stages).
Strong expansion expected on the
basis of the publicly known pipe-
line. No separate Agri-PV tender;
awards are made through the gen-
eral CRE auctions (Actualités News
Environnement, 2026; ADEME -
Agence de la transition écologique,
2025).

National monitoring and steering
framework via the ADEME obser-
vatory (launched Nov. 2025); regu-
lar audits and reversibility clauses
pursuant to the Instruction of Feb.
2025 (Ministére de I'Economie, des
Finances et de la Souveraineté in-
dustrielle et numérique, 2025).

No official statistics available on re-
alised Agri-PV capacity. Estimated
few 100 MWp in operation at the
end of 2025 (unclear whether these
correspond to the current Agri-PV
definition). Installations under the
PNRR programme will only be real-
ised from around 2027 (Righini,
2026; Studio Legale Tedioli, 2026).

PNRR tender 2024: 643 applica-
tions totalling 1.78 GWp (quota:
1.04 GWp). Updated ranking July
2025: 536 eligible projects with
1.59 GWp and EUR 802.7 million in
funding. Deadline for commission-
ing: 24 months from conclusion of
the funding agreement (Ministero
dell’Ambiente e della Sicurezza En-
ergetica (MASE), 2025; pv maga-
zine ltalia, 2025; Righini, 2026).

Reopening of the PNRR call in
2025 with EUR 323 million in re-
maining budget; continuation via
the FER-X decree for larger instal-
lations under discussion (Ministero
dellAmbiente e della Sicurezza En-
ergetica (MASE), 2025).

No separate official statistics; esti-
mate: a few 100 MWp. Largest in-
stallation: Wallern/Tadten (Burgen-
land), 164 MWp on 180 ha, in oper-
ation since the beginning of 2025
(photovoltaik.eu, 2025).

No separate Agri-PV quota; partici-
pation in the general EAG market
premium auctions (minimum vol-
ume of 700 MWpl/year for all PV)
(klimaaktiv, 2025; Photovoltaic
Austria, 2026).

According to a potential study,
ground-mounted and Agri-PV must
deliver around 50 % of the PV ca-
pacity required for climate neutrality
by 2040. EAG target: +11 TWh PV
by 2030 (total planned expansion
may meanwhile be higher). Expan-
sion primarily market-driven via
EAG auctions (Fechner, 2024,
2025).
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Support for PV installations

Direct payments / agricultural
support

Legal framework / tolerated re-
duction in agricultural yield

EEG tenders with a dedicated sub-
segment; ceiling value 9.5 ct/kWh.
The technology bonus (+2.5
ct/kWh) provided for in Solarpaket |
(2024) is still awaiting EU state aid
approval; in practice, currently
awarded bid values plus a 0.7
ct/kWh technology bonus apply for
elevated installations (Bundesnet-
zagentur, 2026; Logic Energy,
2026).

Where DIN SPEC 91434 is com-
plied with, the area remains eligible
for CAP payments (§ 12 Abs. 5
GAPDZzZV) (C.ARMEN. eV,
2025).

DIN SPEC 91434 (2021): reference
yield at least 66 % (max. 34 % yield
reduction); loss of area max. 10 %
(Cat. |, elevated) and 15 % (Cat. Il,
ground-level) (DIN Deutsches Insti-
tut fir Normung e.V., 2021). An-
chored in the EEG as a "special so-
lar installation" since Solarpaket I;
privileged status under the Federal
Building Code up to 2.5 ha.

CRE tender tariffs (no separate
Agri-PV  scheme) (Legifrance,
2024).

CAP direct payments are generally
retained provided that primary agri-
cultural use is demonstrated; de-
ductions apply to sub-areas perma-
nently no longer usable (max. 10
%) (Légifrance, 2024).

Loi APER (2023) + Décret n° 2024-
318: agricultural yield at least 90 %
of the reference plot in crop produc-
tion (max. 10 % yield reduction);
ground coverage max. 40 % (pos-
sibly more for livestock farming);
max. 10 % of the area permanently
unusable; obligation to dismantle at
end of lifetime (Legifrance, 2024).

PNRR dual support: up to 40 % in-
vestment grant plus feed-in tariff
(EUR 85/MWh; EUR 93/MWh up to
300 kWp; +EUR 4/MWh central It-
aly, +EUR 10/MWh northern ltaly).
Eligible investment costs: max.
EUR 1,700/kWp (< 300 kW) and
EUR 1,500/kWp (= 300 kW). Total
budget: EUR 1.1 billion (Ministero
dellAmbiente e della Sicurezza
Energetica (MASE), 2024; pv ma-
gazine ltalia, 2025).

CAP direct payments are retained
for installations of Type 1 or 3 under
the MASE guidelines; at least 70 %
of the area must remain under agri-
cultural management. In addition:
valid title of management, control
and decision-making authority held
by the farmer, prior notification, pre-
dominant and continuous agricul-
tural use, and registration in the cul-
tivation plan (AGEA, 2025; MIiTE,
2022).

DM 436/2023 (PNRR support pro-
gramme "agrivoltaico innovativo"):
at least 70 % of the area under ag-
ricultural use; minimum module
height 1.3 m (livestock farming) and
2.1 m (crop production); electricity
yield at least 60 % of a reference
PV system (Ministero dell’Ambiente
e della Sicurezza Energetica
(MASE), 2024). No explicit yield re-
duction threshold, but a monitoring
obligation. Agri-PV in ltaly also ex-
ists in a more broadly defined form
with fewer requirements.

EAG investment grant with a bonus
of up to +30 % for innovative Agri-
PV (vertical or lower module edge =
2 m); alternatively the EAG market
premium (20 years, via auction)
(klimaaktiv, 2025; Photovoltaic
Austria, 2026). Agri-PV is exempt
from the 25 % funding reduction ap-
plied to ground-mounted installa-
tions.

Participation in OPUL (agri-envi-
ronmental programme) and direct
payments generally remain possi-
ble provided that agricultural man-
agement, measured against the cri-
teria catalogue, is maintained
(klimaaktiv, 2023).

EAG plus the EAG Investment
Grant Ordinance for Electricity /
Market Premium Ordinance: at
least 75 % of the total area under
agricultural use; primary use must
not be impaired, or only marginally
so (Bundesministerium fir Land-
und Forstwirtschaft, Klima- und
Umweltschutz, Regionen und Was-
serwirtschaft (BMLUK), 2026). No
statutory yield threshold; the
klimaaktiv guidance recommends a
maximum yield reduction of 20 %
(klimaaktiv, 2023). An agricultural
use concept is mandatory for Agri-
PV bids (klimaaktiv, 2025).
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2 Drivers and barriers for Agri-PV in Switzerland

Agri-PV has high theoretical potential for electricity generation in Switzerland, which has hardly been
utilized to date (see Chapter 1.3). The following describes the drivers and barriers that influence the
adoption and spread of Agri-PV in Switzerland. In this context, drivers are understood as factors that
propel development and encourage implementation. Barriers, on the other hand, slow down implemen-
tation and prevent the adoption of the technology. Individual aspects (e.g., profitability or future energy
prices) can be both drivers and barriers because they depend heavily on the local situation.

The drivers and barriers are based on the framework conditions and the context of Agri-PV in Switzer-
land, which are explored in greater depth in the Chapter 3. The order of the listed drivers and barriers is
based on a rough assessment of their relevance derived from the analyses and discussions conducted.

2.1 Overview of Drivers

High profitability

The profitability of Agri-PV systems is highly location-dependent and can therefore act as both a driver
and a barrier (see Chapter 2.2) to the implementation of Agri-PV in Switzerland. In suitable locations
and with the right marketing model, Agri-PV systems can achieve a return on investment of over 5%.
This creates lucrative business opportunities for farmers and/or investors. The economic aspects of
Agri-PV systems are described in detail in Chapter 3.3.

Hedging against future energy price fluctuations

Agri-PV systems can increase the degree of self-sufficiency through self-consumption, thereby reducing
the risk of future electricity price fluctuations for agricultural operations. This aspect is particularly rele-
vant for operations with high electricity demand (see Chapter 3.3.4). High electricity demand is to be
expected, for example, in greenhouses or for on-site food processing and storage. By electrifying previ-
ously fossil-fuel-based applications (e.g., heat supply, mobile machinery), dependence on volatile fuel
prices is reduced, even as farms’ electricity demand rises. Combined with Agri-PV systems that gener-
ate electricity for on-site consumption, this can significantly reduce overall cost volatility (see Chapter
3.3.2).

Replacement of existing crop protection measures

Various agricultural crops are already protected today from weather conditions, particularly hail and
heavy rain, using nets, plastic tunnels, or other structures. Agri-PV systems can fully or partially replace
such existing crop protection measures, thereby combining weather protection with electricity produc-
tion.

Use of land with limited agricultural suitability

On land that can only be used to a limited extent due to pests, erosion risks, or nitrate leaching, Agri-
PV provides an additional source of income and thus increases land efficiency, even though the sys-
tem’s profitability is somewhat lower than at optimal locations (see Chapter 3.2.2).

Diversification of agricultural operations

Agri-PV offers agricultural businesses the opportunity to diversify their operations by establishing an
additional line of business. This increases the farm’s resilience to price and yield fluctuations and can
lead to revenue growth (see Chapter 3.3.4) without requiring increased farming intensity or additional
land. Alternatively, the additional revenue can be used to reduce farming intensity while still achieving
similar revenue. Since agricultural land in Switzerland is severely limited, high land efficiency (see Chap-
ter 3.1.2) is crucial. Through multiple land uses, various societal interests (e.g., food security, electricity
supply, biodiversity) can be accommodated on the same land.
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Additional protection for agricultural crops and climate adaptation

Agri-PV systems can help adapt agricultural production systems to climate change. By providing shade,
they reduce heat and drought stress, lower evaporation, and can thus indirectly promote humus for-
mation. Vertical Agri-PV systems also reduce wind speed near the ground and can thereby lower the
risk of wind erosion. The benefits of additional structures for the microclimate, soil, and plant protection
are discussed in greater detail in Chapter 3.2.1.

Contribution to energy transition

The energy transition requires a rapid restructuring of the energy supply. Decarbonizing the energy
system and expanding renewable electricity production are central aspects of this transformation. It is
unclear — or, at present, doubtful — whether the goals set forth in the Energy Act (EnG Art. 2, para. 1),
with their current strong focus on rooftop photovoltaics, can be achieved (see Chapter 1). Agri-PV can
complement PV expansion through its high and geographically widespread potential (see Chapter 1.3).
Agri-PV enables the construction of large-scale installations and can thus accelerate expansion. The
ZHAW'’s advisory services show that there are farmers who are motivated to contribute to the energy
transition (Strebel et al., 2025; ZHAW, 2026). Recent studies show that Agri-PV is more widely accepted
by the Swiss public than traditional ground-mounted PV (Fesenfeld et al., 2026).

Positive public perception and social acceptance

The rapid expansion of renewable electricity production in Switzerland poses challenges regarding so-
cial acceptance, particularly in areas outside built-up zones (see Chapter 3.5.1). However, studies sug-
gest that Agri-PV is generally supported in Switzerland provided it is well integrated into the agricultural
landscape, does not fundamentally impair agricultural production and local ownership structures are
chosen(Fesenfeld et al., 2026). Under these conditions, Agri-PV can strengthen a farm’s image as an
innovative and climate-conscious food producer.

Contribution to low-greenhouse-gas food production

Demand for food from fossil-free or low-greenhouse-gas production is increasing, and farms are under
growing pressure to reduce their operational CO, emissions (see Chapter 3.3.4). As heat supply and
agricultural machinery and vehicles are decarbonized, energy demand is increasingly shifting toward
electricity. This additional electricity demand can be met entirely or partially by on-farm Agri-PV systems,
enabling food production with renewable electricity and contributing to more climate-friendly agriculture.

2.2 Overview of barriers

Uncertain or insufficient profitability

The profitability of Agri-PV systems is highly location-dependent and can therefore serve as both a driver
(see Chapter 2.1) and an obstacle to the implementation of Agri-PV in Switzerland. Investment costs
are influenced, among other things, by current and future agricultural practices as well as by soil condi-
tions (see Chapter 3.1.3 and Chapter 3.3.1) and also depend on existing infrastructure (e.g., land im-
provements). The cost of grid connection is also central to economic viability (see Chapter 3.1.4 and
Chapter 3.3.1). Under current conditions, profitability typically drops significantly if there are no local
electricity consumers (see Chapter 3.3.2). The sliding market premium (GMP) could, in principle, rem-
edy this situation in the absence of local electricity consumption. However, for various projects in the
Canton of Zurich, profitable operation of an Agri-PV system is not expected even at current GMP bid
values (see Chapter 3.3.2 and Chapter 3.3.3).

High regulatory requirements

The requirements for an Agri-PV system — and thus for its eligibility for approval — are stringent (see
Chapter 3.4). In particular, regarding the criterion that a system must offer “benefits for agricultural pro-
duction,” there is a lack of reliable data to support a conclusive argument within the approval process.
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Existing Agri-PV installations were primarily approved under the framework of accompanying agricul-
tural research. The additional spatial planning requirements on crop rotation areas (FFF) are difficult to
interpret, as they must ensure ‘“that the agricultural yield potential as well as the suitability for mecha-
nized cultivation are fully preserved or even improved”. Because FFF account for a large share of the
theoretical potential for Agri-PV in Switzerland, a significant hindrance to the realization of this potential
is to be expected (see Chapter 3.4.1).

Limited investment capital

The construction and grid connection of an Agri-PV system require high investments, which even for
simple systems range from 1,000 to 1,600 CHF/kWp or between 180,000 and 450,000 CHF/ha of agri-
cultural land (see Chapter 3.3.1). These high costs can pose a significant hurdle for agricultural busi-
nesses. The necessary financial resources may be lacking, or they may be prioritized for agriculture-
related investments. While financing options do exist in the form of interest-free investment loans, these
are subject to cantonal regulations. In the Canton of Zurich, for example, while renewable energy pro-
duction systems are generally eligible for investment support, the focus is on self-consumption, and the
amount of subsidies is capped at 100 CHF/kWp, covering only a small portion of the total costs of an
Agri-PV system. In principle, external financing or joint financing (see Chapter 3.5.3) of the systems is
also conceivable.

Planning uncertainties and additional organisational complexity

The planning and implementation of an Agri-PV system leads to increased operational complexity and
additional organizational requirements (see Chapter 3.1.5). New operational challenges arise, particu-
larly due to the wide variety of possible system types, design options, and degrees of flexibility in system
design (Chapter 3.1). In addition, permitting procedures (Chapter 3.4.1), grid connection (Chapter 3.1.4),
and various options for electricity marketing (Chapter 3.3.2) increase the complexity of project planning.
For most aspects, cantonal — and in some cases even local — regulations and contact points apply,
which complicates efficient, standardized project planning and consulting. Furthermore, financial upfront
costs may be required as early as the initial project phases, for example for site investigations or test
drilling (Chapter 3.3.3). This can lead to companies refraining from developing their own projects or
discontinuing projects despite fundamentally suitable conditions.

Restrictions on agricultural use

The implementation of an Agri-PV system can lead to restrictions on agricultural management (Chap-
ter 3.2.3). The additional structures on the land tend to make mechanized management more difficult or
increase the workload. This creates conflicting goals regarding land use, as agricultural production re-
mains the primary focus and the PV system is to be subordinated to agricultural interests. The additional
benefits of Agri-PV, such as erosion control, microclimate improvement, or humus formation, are not
always immediately apparent to farms and sometimes only become evident over longer periods of time
(see Chapter 3.2.4 and Chapter 3.4.1). This can lead to farms not pursuing their potential projects de-
spite generally suitable conditions or giving priority to agricultural use.

Leased land and ownership structures

About half of the agricultural land in Switzerland is leased (see Chapter 3.1.6). This means that the
consent of the landowners must be obtained. If suitable contractual arrangements are lacking or if the
remaining term of lease agreements is too short, this can delay the implementation of projects or lead
to a shift toward unleased land.

Lack of local acceptance

A lack of acceptance within the local community can complicate the implementation of Agri-PV systems
(see Chapter 3.5.3). Farms are often deeply integrated into their local environment; changes in land use
or the appearance of the land are highly visible to the public and may meet with resistance. It can happen
that projects are generally supported but encounter resistance in the immediate vicinity. It is often difficult

14/44



O

for the farm to assess how a project will be received in the local community. This can lead to projects
not being pursued despite generally suitable conditions. Perceptions of the landscape can further exac-
erbate this effect (see Chapter 3.5.1).
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3  Framework Conditions and Context of Agri-PV in Switzerland

3.1  System and Location

Planning Agri-PV systems requires a site-specific assessment of the technical and structural framework
conditions. In addition to the chosen system type, the characteristics of the land in particular influence
the specific design of the system. These include, among other things, soil conditions, the shape of the
plot, and the possibilities for grid connection. Existing infrastructure can also impose additional require-
ments.

3.1.1 Proven and Scalable Technology

The underlying technology of Agri-PV systems is well-established and highly scalable. Fundamentally,
it does not differ technologically from other photovoltaic applications, as the same components and
system concepts are used. What sets it apart is the integration of electricity production on agricultural
land, with the mounting structure adapted to agricultural practices. This allows agricultural interests to
be preserved and enables dual land use.

Various mounting systems are available for Agri-PV systems. A basic distinction is made between
ground-level systems with vertically installed modules and elevated systems. In vertical systems, farm-
ing takes place between the rows of modules, whereas in elevated systems, agricultural use occurs
beneath the modules (Figure 3 and Figure 4). To further manage the impact on agricultural production
and electricity yield, single- or dual-axis tracking systems can also be employed. This allows for different
site conditions and requirements to be accommodated.

A key planning parameter is the row spacing between the module rows or between the supports. This
depends on the one hand on the width of the machinery to allow for mechanical cultivation with as few
obstacles as possible. On the other hand, the row spacing and the width of the module rows can influ-
ence the degree of ground coverage. This describes the ratio of the area covered by PV modules to the
total area. The orientation of the module rows also influences light distribution across the agricultural
area. In vertical Agri-PV systems, the module rows ideally run from north to south to ensure the most
homogeneous light distribution possible, resulting in the modules being oriented east-west. In elevated
systems, this is achieved by selecting an orientation that deviates slightly from south. However, the
specific orientation is often based on the direction of cultivation of the land, which in turn can lead to
restrictions in the choice of Agri-PV system type (see Chapter 3.2.3).
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Figure 3. Schematic representation of an Agri-PV system with ground-level mounting according to DIN 91434:2021
(DIN Deutsches Institut fiir Normung e.V., 2021). Farming takes place between the rows (1: PV modules, 2: mount-
ing structure, 3 to 6: examples of agricultural crops).
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Figure 4. Schematic representation of a high-rack Agri-PV system in accordance with DIN 91434:2021 (DIN
Deutsches Institut fir Normung e.V., 2021). Farming takes place beneath the Agri-PV system (1: PV modules, 2:
bracing, 3: mounting structure, 4 to 7: examples of agricultural crops).

The so-called albedo effect can be specifically harnessed in Agri-PV systems. In this process, light
reflected from the ground or from crops strikes the modules and can be used to generate electricity. The
albedo value describes the proportion of incident radiation reflected by the surface and depends on the
specific ground surface or crop. On agricultural land, values typically range from 0.13 for bare arable
soil to 0.22 for winter barley (Sieber et al., 2022). By using bifacial PV modules, light incident on both
the front and back of the modules can be utilized for electricity production. The additional costs com-
pared to monofacial modules are low, and module costs account for only a minor portion of the total
costs of an Agri-PV system. The use of bifacial modules is particularly effective in vertical systems.
Systems with east-west oriented modules exhibit higher electricity production in the morning and after-
noon hours compared to south-facing PV systems. This results in a more consistent production profile
throughout the day, which better aligns with electricity demand. A south-facing module array can in-
crease winter electricity production in the Swiss Plateau by approximately 36% compared to an east-
west orientation, while the annual yield is reduced by about 8%.

3.1.2 Space Efficiency

Agri-PV systems can increase the land-use efficiency of agricultural land. This is possible because the
land is used simultaneously for agricultural production and electricity generation. The efficiency of this
dual use is often described using the land-equivalent ratio (LER). It indicates how much land would be
required if agricultural and energy production were carried out separately (Figure 5). For Agri-PV sys-
tems, the LER typically ranges between 1.2 and 1.6 (Vaverkova et al., 2026). A land use efficiency
greater than 1 means that the combined use yields a higher total yield per unit area than separate use
for agriculture and photovoltaics.

The level of land-use efficiency depends on the crop, the selected system type, and the system layout.
Specifically, row spacing and the degree of ground coverage influence both electricity yield and the
agricultural use of the land. There is a conflict of objectives between these two uses, as a denser land
use typically leads to higher electricity yields but can simultaneously restrict agricultural production more
severely.
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Thanks to the higher land-use efficiency, an additional line of business in the form of electricity produc-
tion can be established on the existing land without requiring additional agricultural land.

103 % potato and
100 % potato and 100 % PV - 186 % land-eq. ratio (LER)
83 % PV

Figure 5. Schematic representation of land-equivalent ratio (LER). Thanks to shading from the Agri-PV system, the
potato yield increases by 3%. In the example shown, separate agricultural and energy use would require 1.86 times
the land area compared to combined use with Agri-PV. For this example, the LER is 1.86.

3.1.3 Soil Conditions and Construction Implementation

Site factors such as the shape of the plot, soil depth, and existing drainage systems or water intakes
can influence technical feasibility and construction costs. For efficient land use, plots that are as rectan-
gular as possible are advantageous, as they allow for the installation of parallel rows of panels. In the
case of irregularly shaped or polygonal plots, row lengths are shortened or do not run continuously
parallel, thereby reducing the usable area.

A key factor regarding foundations is the depth of the soil. The substructures are typically driven into the
ground or bolted in place. These are localized interventions in the soil. If the soil is not deep enough,
alternative foundation solutions may be required, which entail additional costs (see Chapter 3.3.1). For
example, in the area examined by Strebel et al.(2025) for a poultry run in Rti, it was expected that the
soil depth for driving piles would not be sufficient across the entire area. Nagelfluh is expected in the
subsoil. However, its extent and the depth at which Nagelfluh is encountered are unknown(Strebel et
al., 2025). Therefore, in addition to a driven pile variant, a solution with bolted foundations was also
investigated, which results in higher construction costs (see Chapter 3.3.3).

With regards to drainage systems, it must first be clarified whether and in what form they are present.
To this end, corresponding plans must be available that show the location and route of the drainage
lines. In individual discussions during the initial site inspections as part of an ongoing feasibility study, it
was mentioned that such plans are sometimes unavailable or lack sufficient accuracy (ZHAW, 2026). In
addition, the condition of the drainage systems across the entire site must be assessed. It may be ad-
visable to replace them before constructing the system, as subsequent repair work will be more complex
due to the installed Agri-PV system and, in extreme cases, may require partial dismantling of the system.
Assessing soil conditions, existing drainage systems, and any additional pipes involves significant effort
and is only possible to a limited extent. While the depth of the soil can be determined in advance through
soil investigations or test pile driving, such localized assessments require upfront financial investment
and cannot be readily extrapolated to the entire site. Available soil maps can provide an initial estimate
of the soil depth. Consequently, uncertainties regarding feasibility and costs remain even after such
investigations.

Regardless of the construction method chosen, ground disturbance is limited. Concrete foundations are
required only to a very limited extent, if at all — for example, for individual technical components such as
distribution boxes or, in the case of larger facilities, for the transformer station. These are generally
limited to a few square meters and are preferably located at the edge of the field. Complete dismantling
at the end of the operational life is technically feasible and involves manageable costs. This ensures
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that no permanent changes are made to the agricultural land. After dismantling, the area can once again
be used for agricultural purposes in full and without restriction.

Soil protection must be taken into account during both installation and dismantling of the system. In
particular, soil compaction caused by heavy machinery must be avoided, as this can lead to yield losses.
Accordingly, machinery that is as light as possible with a large contact area should be used, the number
of trips minimized, and installation carried out in dry soil conditions whenever possible. In addition, tem-
porary mats can be used to further reduce the load on the soil.

3.1.4  Grid Connection Situation

To feed the generated electricity into the grid, a grid connection point with sufficient capacity and located
as close as possible is required. However, agricultural land is often situated away from existing grid
infrastructure, which reduces the number of suitable locations. Furthermore, necessary grid capacity
expansions can lead to longer planning times and affect the implementation timeline. The impact on
economic viability is highly location- and plant-specific (see Chapter 3.3.1). Particularly for smaller
plants, long connection distances or costly grid expansions have a significantly negative impact. For
larger plants, this effect is partially mitigated, as the grid connection costs are spread across a higher
installed capacity.

Grid connection costs depend primarily on the distance between the system and the grid connection
point, as longer cable runs result in additional construction costs and require larger cable cross-sections.
This is because transmission losses and voltage rise increase with cable length, which must be mitigated
by using larger cable cross-sections. Another factor is the available connection capacity. While the re-
quired connection power can be reduced by limiting the system on the AC side (inverters with a lower
AC rated power than the DC module rated power, typically in a ratio of 0.6 to 0.8). Nevertheless, the
available capacity at the grid connection point is often insufficient. This may necessitate grid expansion
or, for larger systems, the construction of a dedicated substation. Sufficient space must be provided at
the system site for the transformer. Another option is the use of battery storage systems, which smooth
out feed-in peaks (peak shaving) and thus reduce the required connection capacity, facilitating grid ex-
pansion through lower connection capacity and faster connection options. At the same time, storage
systems enable better marketing of electricity through time-optimized feed-in as well as additional rev-
enue from system services. With falling costs and the continued expansion of photovoltaics, battery
storage systems will gain in importance in the future and reduce the problem of grid integration for PV
systems. Current developments in this area are progressing rapidly. For example, by 2024 in Switzer-
land, nearly half of all PV systems on single-family homes were already combined with battery stor-
age(Hostettler, 2025), while in the EU in 2022-2023, approximately 80% of all newly installed PV sys-
tems in the residential segment were combined with battery storage (SolarPower Europe, 2025). With
battery costs continuing to fall, it is expected that these trends will also spill over to Agri-PV applications
on a large scale (BloombergNEF, 2025).

The connection up to the grid connection point must generally be financed by the plant operator. The
allocation of costs for necessary capacity expansions beyond the grid connection point depends on the
specific grid situation and the rules of the local distribution system operator. Whether only one or multiple
customers are connected at the grid connection point can be a decisive factor in this regard. Distribution
network operators can, to a limited extent, reclaim the costs for such grid reinforcements from Swissgrid
by submitting an application which is assessed by EICom. In feasibility studies conducted by the ZHAW,
sites with a system capacity between 104 and 837 kWp were examined (Strebel et al., 2025). Different
plant variants were considered for each site. Grid assessments showed that the available capacity at
the nearest grid connection points is often insufficient for plants with a capacity of more than 200 kWp.
In three out of five cases, a capacity expansion is already required for the smallest system variant ex-
amined (see Table 2). For the sites under consideration, a dedicated substation is generally not required.
With exception of the Cherwis site, this is not necessary at any of the locations. At the Cherwis site, a
substation is only necessary for the largest system variant.
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Table 2. Grid connection status of the sites examined as part of a feasibility study (Strebel et al., 2025). The nearest
grid connection points have been considered. The need for capacity expansion refers in each case to the smallest
plant variant. For the Halbinsel Au site, connection to the neighboring country inn is possible but requires a corre-
sponding agreement with the owner.

Operation Site System capacity Distance to grid con- Capacity expansion
(kWp) nection point (m) required

Imhofbio Three-row 375-837 50 Yes

Imhofbio Cherwis 371-666 420 Yes

Imhofbio Férliwiesen 501 — 856 20 No

B. Reinhard Poultry Run 375 - 587 55 Yes

WBZ Etzelstrasse East 162 165 No

WBZ Etzelstrasse West 104 105 No

WBZ Au Peninsula 435 120 No

Preliminary investigations into the grid connection situation for 21 sites in the ongoing feasibility study
revealed that, as a rule, a dedicated private substation is required for connected loads ranging from
approximately 750 to 1,000 kVA (ZHAW, 2026). However, the specific design depends heavily on local
grid conditions as well as the distance to the nearest grid connection point.

3.1.5 Infrastructure and Environmental Conditions

Agricultural land may be located near infrastructure such as highways, airports, or rail lines, or may be
crossed by high-voltage power lines. Specific requirements sometimes apply to such infrastructure,
which must be taken into account during the construction of facilities.

As part of the feasibility study by Strebel et al. (2025), an area within the approach path of Dibendorf
Airport was examined. According to the guidelines of the Federal Office of Civil Aviation (FOCA), reflec-
tive surfaces must be assessed for potential glare effects. If disruptive reflections cannot be ruled out,
the facility design must be adjusted to ensure aviation safety. In addition, a high-voltage power line runs
across the poultry grazing area in Riti. According to the operator, structures located beneath the power
line require a special permit (Strebel et al., 2025). Furthermore, the performance of an Agri-PV system
located beneath a high-voltage power line may be negatively affected by the magnetic field.

If major infrastructure is located near a site or runs across the field, additional planning efforts and longer
clarifications are therefore to be expected, which may already require upfront financial investments. Any
requirements regarding system design may also lead to additional costs. This can limit or call into ques-
tion the feasibility of a project and makes it difficult to estimate the likelihood of implementation in ad-
vance.

3.1.6  Ownership of Agricultural Land

On average in Switzerland, about half of the agricultural land is leased by private individuals or public
institutions and is not owned by the farms that cultivate it. This proportion has tended to increase in
recent years as a result of structural change, as agricultural land is distributed among fewer farms
(Pachtrecht fiir die Praxis, n.d.). In many cases, therefore, the consent of landowners is required for the
implementation of an Agri-PV system.

The ongoing feasibility study by the ZHAW (2026) revealed that, for several preferred sites, the land-
owners’ consent had to be obtained first. As a result, sites owned by the farm were often preferred, even
if they were not optimally suited. Ownership structures thus represent an additional constraint in site
selection.
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3.2  Agricultural Management

The design of the system is heavily influenced by the requirements of mechanized cultivation, particu-
larly regarding row spacing and the direction of cultivation. Nevertheless, the additional structures im-
pose restrictions and entail extra operational effort. The additional structures on the land also affect the
microclimate and thus crop production, with potential positive and negative consequences for crop pro-
duction. Furthermore, conflicts of interest regarding land use may arise, as another form of land use is
introduced. However, land with limited agricultural use can be enhanced through additional energy pro-
duction.

3.2.1 Structures Creation and Changes to the Microclimate for Plants and Animals

Certain agricultural crops require protective measures to ensure stable yields. In particular, high solar
radiation, heat and drought, hail, or prolonged moisture can significantly affect product quality and yield.
This applies above all to perennial crops such as berries, which are often equipped with weather pro-
tection systems anyway. If this protective function is provided by an Agri-PV system, a dual benefit is
achieved, as electricity is generated alongside weather protection, yielding an additional economic con-
tribution. With increasing drought and in the wake of advancing climate change, this protective function
is becoming even more important. Traditional field crops can also benefit from moderate shading and
reduced evaporation, particularly during dry periods.

Partial shading under Agri-PV systems alters the microclimate on the agricultural land. Available solar
radiation is reduced depending on the system design, resulting in lower soil temperatures — and to a
lesser extent, air temperatures — especially on hot days. At the same time, evaporation may decrease
and soil moisture may increase, which has a positive effect on humus development (Trommsdorff et al.,
2020). The extent of these effects depends heavily on the system design, particularly the system type,
the height of the mounting structure, the row spacing, and the orientation of the modules. The system
design is specifically tailored to the crops being grown in order to maximize the positive microclimatic
effects. The impacts on agricultural production depend on the location, crop, and system and must be
assessed on a site-specific basis. The altered microclimatic conditions have direct effects on agricultural
use. On the one hand, they can help alleviate stress on crops during heat and drought; on the other
hand, reduced solar radiation and lower temperatures can prolong the development period of individual
crops. In addition, changing humidity and wind conditions can alter the conditions conducive to plant
diseases. At the same time, there is currently a lack of varieties specifically adapted to the heterogene-
ous microclimatic conditions under Agri-PV systems, as these requirements have not yet been an ex-
plicit breeding goal (Jager et al., 2022).

In addition to plants, animals can also benefit from the structures of an Agri-PV system. In poultry runs
in particular, artificial structures influence the animals’ behavior in the run, as they provide protection
from predators. As part of a previously completed feasibility study by the ZHAW (Strebel et al., 2025),
such a use was investigated for a poultry outdoor run at a farm in Riti (Figure 6). Under the protection
of such structures, laying hens generally utilize the available space more evenly. As a result, the flock
is distributed over a larger area, which reduces excessive wear on the turf in the area near the barn.
Other grazing animals, such as cattle or sheep, can also benefit from the shade provided by an Agri-PV
system, particularly during periods of high solar radiation.

Furthermore, certain types of systems can perform additional functions. For example, a vertical Agri-PV
system on wind-exposed areas can reduce wind speed and thus help mitigate soil erosion. Compared
to traditional windbreak structures such as hedges, this function can be achieved on a smaller area.
Furthermore, the effect takes hold immediately after installation rather than only after several years as
the hedge grows. At the same time, maintenance requirements may be lower compared to such
measures.
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Figure 6. Poultry outdoor run area investigated by Strebel et al. (2025) for the use of an Agri-PV system. The
arrangement of the module rows is intended to help ensure that the laying hens utilize the area as fully as possible.
Today, the animals spend most of their time in the area marked yellow, which is lined with hedges. Planned vertical
PV module rows are marked black, and the entire poultry run area is colored red.

3.2.2 Enhancing the Value of Land with limited Use

Agri-PV systems fundamentally offer the possibility of utilizing agricultural land for additional energy
production. Discussions with farmers during the preliminary investigations for the ongoing feasibility
study revealed that such a secondary use is particularly considered for areas with limited cultivation
conditions, for example due to their sloping terrain, small plot size, or otherwise limited usage possibili-
ties (ZHAW, 2026). With an Agri-PV system, such areas can make an additional financial contribution
to the farm. Accordingly, implementation was primarily considered on such areas (ZHAW, 2026). Instal-
lation on productive farmland, however, is viewed with some caution, as agricultural production is clearly
the primary focus there and farmers initially prefer other areas.

Limited land use can have various causes — including phytosanitary issues such as fungal infestation,
as well as soil contamination. For example, as part of the ZHAW'’s feasibility studies, a plot was identified
that is infested with the honey fungus (Strebel et al., 2025). As a result, all the plum trees had to be cut
down. Alternative uses were out of the question for the farm, so the area was converted into a biodiver-
sity area. From the farmer’s perspective, the area would therefore be best suited for the installation of
an Agri-PV system.

On land contaminated with substances such as PFAS, the use of Agri-PV systems in combination with
phytoremediation measures can also be a viable option. While farms with livestock can still use some
of these areas as pasture, their suitability for crop production is limited. In such cases, the land is often
used to meet ecological requirements. To qualify for direct payments, farms must designate at least 7%
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of their agricultural land as biodiversity promotion areas (BFF). In 2024, the average proportion of BFF
in Switzerland was just under 20% (BLW, 2025). These areas can be used, for example, as extensive
meadows or pastures, as field margins, or as flower-rich fallow land. Against this backdrop, it may make
sense to combine ecological use with energy production. An Agri-PV system can thus contribute to
energy production while also meeting existing ecological requirements. The extent to which BFF areas
continue to qualify as such when used for Agri-PV and are eligible for corresponding direct payment
contributions has not yet been conclusively clarified.

3.2.3 Mechanized Farming

Agricultural management of the land remains central even when using Agri-PV systems. The system
must therefore be planned in such a way that mechanized cultivation is restricted as little as possible
and the direction of cultivation can be maintained. In practice, various machines are used for soil prep-
aration, seeding, plant protection, and fertilization. The widths of the machines used depend on both the
crop and the various cultivation steps during the growing season. As a rule, however, a farm is geared
toward a typical machine width across the crop rotation, which serves as the basis for cultivation. Indi-
vidual crops or work steps may deviate from this and require wider working widths. Additionally, a head-
land is needed at the beginning and end of the working direction to allow the machines to turn.

The direction of cultivation for the field is often predetermined, for example by the shape of the plot.
Typically, it runs along the longitudinal axis to minimize the number of turns. This also influences the
orientation of the Agri-PV system. As a result, certain system types may be less suitable. For example,
if a field is cultivated in an east-west direction, the rows of modules in a vertical Agri-PV system would
also have to run in that direction. This results in permanently shaded areas on the north side of the rows,
which is particularly unfavorable for arable land used for crop production, while permanent grassland
generally does not experience any yield losses.

When planning Agri-PV systems, the spacing between module rows or supports is typically chosen as
a multiple of the typical machine width, with particular attention given to the widest machine used. The
same spacing is generally maintained between the field edge and the outermost module row. This ena-
bles efficient cultivation and prevents overlap between cultivation steps. The typical working width for
tillage and seeding in Switzerland is around 3 m, while machines such as field sprayers or drag hose
distributors can reach working widths of 15 m or more. An additional buffer between the cultivated area
and the structure facilitates management, especially when GPS-assisted guidance is not used on the
tractors. The required row spacing can therefore vary greatly depending on the use of the land. For the
poultry free-range area studied by Strebel et al. (2025), a row spacing of 10 m was chosen, as no wide
machinery is used and mechanical cultivation plays a minor role. In contrast, on the vegetable producer
Imhofbio’s land, a row spacing of 22.8 m was required to allow for the use of harvesters with extended
conveyor belts (Strebel et al., 2025). The row spacing of Agri-PV systems is therefore often determined
by the widths of the machinery used and not primarily by a specified degree of ground coverage. This
reduces the installable system capacity per area and the potential electricity yield. Particularly in the
case of smaller plots, as are common in Switzerland, this can result in relatively low system capacities,
leading to higher specific system costs, as fixed costs such as planning, project design, or excavation
work for the grid connection are spread across a lower capacity.

The chosen row spacing and the layout of the system determine the extent to which additional structures
are introduced into the area. Many mechanically cultivated areas are now largely free of obstacles such
as individual trees, utility poles, or hedges. The fewer obstacles present in a field, the easier and more
flexibly the area can be cultivated. In practice, additional structures require the farmer to adjust the
operating speed in order to work the land as seamlessly as possible right up to the obstacle while sim-
ultaneously avoiding damage to machinery or infrastructure. A farmer who already operates a vertical
Agri-PV system on a plot in Donaueschingen (Germany) reported in a discussion, for example, that he
drives more slowly on this plot than on comparable plots without the system. In addition, he sometimes
has to adjust the working width of individual machines, such as the spray boom or the flow rate of the
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individual spray nozzles, which leads to additional effort. Overall, this can lead to increased operational
costs and reduce farming efficiency.

3.2.4 Conflicts of Interest regarding Land Use

Farmers must already decide today which areas they will use primarily for agricultural production and
on which areas ecological measures will be implemented. The use of Agri-PV systems adds an addi-
tional form of land use that must be incorporated into these operational considerations.

Agricultural land is limited, and the farm faces multiple demands simultaneously. On the one hand,
agricultural production must be economically viable; on the other hand, there are requirements for eco-
logical management and the promotion of biodiversity. The farm must therefore continually weigh which
use is prioritized on which areas.

For many farms, agricultural production is clearly the top priority. However, the potential agricultural
benefits of Agri-PV systems are not always immediately apparent to the farm and must be demonstrated
on a case-by-case basis. This assessment emerged from discussions with farmers from the farms stud-
ied (Strebel et al., 2025; ZHAW, 2026). This can lead to farms not pursuing Agri-PV systems despite
having suitable land. Without a clearly evident benefit for the core agricultural business, such a system
is sometimes viewed critically by farms and perceived more as an additional constraint and extra effort
in farm management.

3.3  Economic Viability and Operation

The economic viability of Agri-PV systems depends on various factors and must be assessed on a site-
specific basis. Investment costs depend, among other things, on the farming practices and soil condi-
tions of the site as well as the grid connection situation (Chapter 3.3.1). Various marketing models and
self-consumption (Chapter 3.3.2) influence both revenue from electricity production and eligibility for
various support instruments. Economic feasibility analyses for Agri-PV systems are subject to uncer-
tainties, with the future development of electricity prices playing a central role (Chapter 3.3.3). In addi-
tion, uncertainties arising from project development (soil depth, existing drainage systems, etc.) play an
important role. From an economic perspective, Agri-PV systems can contribute to the diversification of
agricultural operations and reduce dependencies on purchased electricity (Chapter 3.3.4).

3.3.1 Investment Costs

According to Figure 7, feasibility studies conducted by the ZHAW revealed a wide range of investment
costs for various types of Agri-PV systems at eight different locations in the Canton of Zurich (Strebel et
al., 2025). The specific investment costs, excluding grid connection, range between 800 and
3,800 CHF/kWp.
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Figure 7. Specific investment costs in CHF/kWp (excluding grid connection costs), broken down by system type
according to feasibility studies by the ZHAW (Strebel et al., 2025). The wide range of variation is the result of
different plant sizes (104 to 1,237 kWp), site conditions, and system providers.
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The wide range of variation in specific investment costs results from a combination of the following
factors:

e Economies of scale: Larger systems tend to have lower specific costs. The two highest values in
Figure 7 are for small systems installed above vineyards with rated outputs of 104 and 162 kWp,
respectively.

e System type: Costs tend to increase with the complexity of the system (especially tracking sys-
tems compared to fixed systems).

¢ Soil conditions: The cost of foundations depends on the nature of the soil (e.g., driven piles vs.
screw piles). For a specific project in Riti, ZH, using screw piles exclusively instead of driven piles
is expected to result in additional costs of 200 to 320 CHF/kWp (19 to 26% of the investment
costs).

e Crop-specific requirements: Investment costs rise with increasing requirements for agricultural
cultivation. For example, the use of modules as weather protection over rows of vines generally
leads to higher costs. This applies to the three highest specific investment costs from Figure 7.

Grid connection costs vary greatly and can therefore have a decisive impact on the economic viability
of an Agri-PV system. They depend on various factors:

¢ Distance to the substation.

e The nature of the ground affected by the line construction, with excavation work on sealed sur-
faces being approximately 10 times more expensive than on natural surfaces (approx. 450 CHF/m
vs. 40 CHF/m).

e Larger distribution network operators (DNOs) tend to benefit from economies of scale in material
and labor costs and can therefore offer lower prices than smaller DNOs.

e Specific grid connection station (see Chapter 3.1.4): Typically, the connection from the installation
to the grid connection point must be financed by the plant operators. If only the Agri-PV system
is connected at the grid connection point, necessary grid upgrades are typically borne by the
operators. If, on the other hand, the grid connection point is used by multiple subscribers,
Swissgrid covers the expansion costs for the shared grid section.

The interplay of the factors mentioned above results in highly variable prices for grid connection of Agri-
PV systems. The specific grid connection costs for the projects analyzed by ZHAW in the canton of
Zurich, with cable lengths ranging from 20 to 400 m, vary between 50 and 550 CHF/kVA of grid connec-
tion capacity. This accounts for 4 to 25% of the total investment costs (Strebel et al., 2025). The sites
are tied to the local distribution network operator (DNO). The feasibility studies show price differences
of up to 20% among different DNOs for similar grid connection scenarios.

A majority of the plant variants from the ZHAW feasibility studies suggest specific investment costs,
including grid connection, ranging from 1,000 to 1,600 CHF/kWp (Strebel et al., 2025). Outliers result
either from high crop protection requirements and/or small plants, as well as from complex plant types
such as dual-axis tracking.

3.3.2 Marketing Models and Funding Instruments

The marketing of electricity from Agri-PV systems can be achieved through various models. Because
the marketing model limits the available funding instruments, the aspects of marketing and funding are
addressed together.

The selection of suitable marketing models must take local conditions into account (especially local
consumers). Due to various uncertainties, such as the future development of electricity prices, the op-
portunities and risks of different marketing models must be evaluated. Various marketing models are
listed below, along with the corresponding funding instruments. While one-time payments cushion the
investment costs of Agri-PV systems, they leave the significant risk of fluctuating electricity prices en-
tirely with the system operators. This can result in projects being deemed “unbankable” or only partially
“bankable” from the perspective of banks, meaning they are difficult to finance through debt capital. The
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high risk associated with feed-in tariffs is generally addressed through the sliding market premium
(SMP). However, current maximum bids and the uncertain remuneration for solar certificates of origin
complicate the economic operation of Agri-PV systems. Possible marketing models and the correspond-
ing support instruments are outlined below.

Local self-consumption with surplus feed-in

The Agri-PV system is operated with local self-consumption and surplus feed-in. The electricity gener-
ated is primarily used on-site, and any surplus is fed into the grid. This model can be implemented
regardless of location or system size, provided there is a demand for electricity at the same grid con-
nection point. If there is a high local electricity demand that ideally aligns with the production profile of
the Agri-PV system, the self-consumption with surplus feed-in variant can be a lucrative option. This
means that, in addition to the energy price, grid fees and statutory charges that apply when purchasing
electricity from the public grid are eliminated for self-consumed electricity. The financial value of self-
consumption is thus higher than that of selling electricity.

Agri-PV systems with self-consumption are eligible for one-time payments (EIV), with the subsidy cur-
rently ranging from 250 to 300 CHF/kWp as of March 2026, depending on the system size. Systems
with an inclination angle > 75° (vertical Agri-PV systems) can also apply for the inclination angle bonus
of 200 CHF/kWp.

Lucrative project variants with self-consumption were identified in the ZHAW feasibility studies, for ex-
ample, for the Imhof Bio vegetable farm at the Dreidgerten site in Schwerzenbach (Strebel et al., 2025).
The internal rate of return (IRR) is estimated there at 8 to 12% for various system types with self-con-
sumption; the payback periods for the systems range from 9 to 14 years with an expected service life of
at least 30 years. At this location, the challenge lies in the grid connection required for self-consumption:
An affordable grid connection can be realized for approximately 100 CHF/kWp. However, due to a sep-
arate connection point, this does not allow for self-consumption because the site is not located directly
adjacent to the operational buildings. Self-consumption is only feasible with a more expensive grid con-
nection in the range of 400 CHF/kWp, as this requires a longer power line. This increases the investment
costs for project variants with self-consumption by around 20% compared to variants with full feed-in.
Because electricity has a significantly higher value when used for self-consumption, variants with self-
consumption are among the most economical despite higher investment costs. This underscores the
improvement in economic efficiency achieved through local self-consumption.

Full feed-in with high one-time remuneration

PV systems can be operated without self-consumption and feed all of their electricity into the grid. For
systems of 150 kWp or more that feed all of their electricity into the grid, participation in auctions for the
high one-time feed-in tariff (HEIV) is possible. This typically doubles the investment subsidies. In past
auctions, the median HEIV for systems with a positive funding decision was around 550 CHF/kWp (Pro-
novo AG, 2026a, 2026b). With vertical systems, an additional 200 CHF/kWp tilt angle bonus can be
obtained on top of the auction value. This allows for a subsidy of around 750 CHF/kWp for vertical Agri-
PV systems. In Germany, the investment costs for such systems range from only 700 to 800 €/kWp
(Rosch & Fakharizadehshirazi, 2024). The fact that such systems are offered at significantly higher
prices in Switzerland (see Figure 7) could be the result of over-subsidization of this type of system.

In the projects from the ZHAW feasibility studies, variants with full feed-in and HEIV were never the most
economically lucrative options (Strebel et al., 2025). The reason is the expected low feed-in tariff, which
in many cases only slightly exceeds the capital costs (even after deducting the HEIV) as well as the
operating costs. Furthermore, plant operators would be fully exposed to the risk of declining feed-in
tariffs (see Chapter 3.3.3)
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Full Feed-in with a Sliding Market Premium (GMP)

For PV systems with a rated output exceeding 150 kWp and full feed-in, a sliding market premium (GMP)
has been available via auction since 2025. If the GMP is selected as the marketing model, it replaces
the investment contribution (EIV / HEIV) with an electricity feed-in tariff over 20 years, which is deter-
mined through an auction process. This support mechanism is intended to reduce uncertainties regard-
ing declining feed-in tariffs, but it results in an increased investment burden due to the elimination of the
one-time payment.

The current maximum bid price is 9 Rp./kWh. In previous auction rounds, feed-in premiums were
awarded for bid prices ranging from 8.5 to 8.9 Rp./kWh (Pronovo AG, 2026a, 2026b). The bid value
includes the average revenue from the sale of solar HKN in Switzerland, regardless of whether plant
operators can actually sell the HKN at this price. HKN are currently priced at 1.5 Rp./kWh in the bid
value under the GMP. Various distribution network operators in the Canton of Zurich currently pay be-
tween 0 and 3 Rp./kWh for HKN, meaning the effective revenue from electricity sales can be estimated
at between 7 and 10 Rp./kWh. Under the GMP, vertical installations can also benefit from a tilt angle
bonus. This increases the remuneration by 1 Rp./kWh.

Since the introduction of the GMP in 2025, funding applications have been submitted for only 15 PV
systems in four auction rounds, of which nine systems received a funding award. This suggests that the
model has hardly been used in practice so far. Furthermore, the levelized costs of Agri-PV systems
without a one-time payment are of the same order of magnitude as the minimum remuneration of around
7 Rp./kWh in the GMP (excluding uncertain off-take of solar HKN), meaning that the project variants
presented in the ZHAW feasibility studies are not expected to be economically viable (Strebel et al.,
2025).

(Virtual) Pooling for Self-Consumption ((v)ZEV) with Surplus Feed-In

Similar to self-consumption with surplus feed-in, electricity from Agri-PV systems can be marketed in a
(v)ZEV. This means that, in addition to traditional self-consumption, additional consumers at the same
grid connection point (ZEV) or up to a shared distribution cabinet (vZEV) also count as self-consumption.
Thus, depending on the situation, self-consumption can be increased by including additional consumer
parties. With (v)ZEV, fees for grid usage and statutory levies are also waived. The financial benefit of
on-site self-consumption is typically shared between both parties (producers and consumers) by setting
the electricity price between the production cost and the purchase price for grid-supplied electricity.
Variants with (v)ZEV are economically viable when there is high electricity demand at the same grid
connection or up to the same distribution cabinet, and the consumers have an interest in purchasing
locally produced PV electricity. As with the self-consumption variant, subsidies in the form of one-time
payments for Agri-PV systems can be applied for. The same subsidy rates apply as for self-consumption
with surplus feed-in.

The ZHAW feasibility studies have not yet led to a recommendation for a (v)ZEV in the present cases
because either no electricity consumers were connected to the same distribution cabinet or because
their electricity demand was not high enough (Strebel et al., 2025; ZHAW, 2026). At one location
(Wadenswil Viticulture Center, Au Peninsula), a ZEV combined with a restaurant would be a recom-
mended marketing opportunity; however, the implementation of the facility is very difficult from a land-
use planning perspective and due to high investment costs. For this reason, no further marketing as-
sessments were conducted in this case.

Local Electricity Community (LEG):

A LEG is a community of electricity producers and consumers at the local level (same municipality, same
distribution network operator, and same grid level at the grid connection point). Through a LEG, the pool
of potential electricity consumers can be expanded beyond self-consumption and (v)ZEV to a larger
region. Members of the LEG can purchase electricity from the PV system via the public grid during
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simultaneous production. Producers and consumers simply negotiate the energy price among them-
selves. Grid usage fees and statutory charges are levied by the distribution network operators. The
active tariffs for grid costs are reduced for the consumer depending on the grid levels involved (by 20%
with transformation or by 40% without transformation between the parties). This allows grid costs to be
reduced by approximately 1 to 4 Rp./kWh, depending on local tariffs and the grid levels involved. The
ZHAW feasibility studies present a corresponding business case based on the Reinhard poultry farm in
Ruti (Strebel et al., 2025): The poultry farm collaborates with an egg processing plant in the same mu-
nicipality. The latter has expressed interest in purchasing the locally produced electricity via a LEG. The
variants involving a LEG are expected to yield the highest total returns on investment at this location
(variants involving full feed-in or the GMP were also examined). Depending on the type of system, a
return of 5 to 9% is projected for marketing via a LEG in this project. The LEG also emerged as the most
economically lucrative option at other sites from the ZHAW feasibility studies, provided that local self-
consumption was not possible (Strebel et al., 2025). Variants with LEG thus lead to higher profitability
than variants with full feed-in or GMP. For the LEG, however, suitable electricity buyers must be identi-
fied and corresponding contracts negotiated.

Overview of one-time payments:

Table 3 shows typical subsidy amounts for a 500 kWp Agri-PV system commissioned before March 31,
2027. The one-time payments that can be obtained depend on the system type and the chosen market-
ing model. Particularly high investment subsidies of approx. 750 CHF/kWp can be achieved for vertical
Agri-PV systems with full feed-in by having the systems funded through auctions for high one-time pay-
ments. In past auctions, the feed-in tariff for systems with a positive funding decision was around 550
CHF/kWp(Pronovo AG, 2026a, 2026b). Additionally, vertical systems can benefit from a fixed tilt angle
bonus of 200 CHF/kWp.

Table 3. Current one-time payment for PV systems > 150 kWp based on a system size of 500 kWp (commissioning
before March 31, 2027). Systems in the GMP do not receive a one-time payment because, instead, a remuneration
rate for electricity production is auctioned off. The subsidy rates are set annually and may change in the future.

Module Marketing Power con-  Tilt angle bo-  Total Note
tilt method tribution nus (CHF) (CHF)
(CHF)

Self-consump- According to the Pronovo rate cal-
tion 131,800 100,000 231,800 culator with commissioning before
(V)ZEV March 31, 2027

> 7% LEG Assumption: HEIV auctions with a
Full feed-in 275,000 100,000 375,000 bid of 550 CHF/KWp
GMP 0 0 0 No one-time payment
Self-consump- According to the Pronovo rate cal-
tion 131,800 0 131,800 culator with commissioning before
(v)ZEV March 31, 2027

<75° LEG Assumption: HEIV auctions with a
Full feed-in e v ALY bid of 550 CHF/kWp
GMP 0 0 0 No one-time payment

The subsidy landscape for PV systems in Switzerland has changed significantly in recent years. While
it offers a wide range of options (with or without self-consumption, bonuses for certain system types,
etc.) as well as marketing models (self-consumption, ZEV, vZEV, LEG), it also increases the complexity
of project planning and can make it difficult for stakeholders to choose a specific subsidy model. Dis-
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cussions with farmers have revealed an enormous need for advisory and informational resources, es-
pecially since farmers must familiarize themselves with a new and complex topic alongside their day-to-
day operations (Strebel et al., 2025).

The current subsidy landscape is intended to provide incentives for systems with high winter electricity
production. However, the subsidy criteria appear to be only partially effective for promoting winter elec-
tricity from Agri-PV systems. For example, vertical Agri-PV systems are currently specifically subsidized
due to the expected high share of winter electricity (see Fehler! Verweisquelle konnte nicht gefunden
werden.). However, tracking systems are excluded from this subsidy due to the choice of subsidy crite-
rion (tilt angle > 75°), even though they can deliver higher winter electricity yields in many locations, both
per installed capacity and per unit of land area.

3.3.3  Uncertainty

Economic feasibility analyses for Agri-PV systems are based on assumptions and are therefore subject
to uncertainties. These include, for example, (investment) costs that are difficult to calculate and uncer-
tain revenues due to future electricity price fluctuations, both for self-consumption (purchase tariff) and
for feeding electricity into the grid (feed-in tariff).

Investment costs require project-specific assessments in advance but cannot be predicted with exact
precision. A typical example is the cost of suitable foundation solutions (see Chapter 3.1.3). Generally,
foundations can be driven or bolted, with driving typically being the more cost-effective option but re-
quiring deep soil. Test pile driving can be performed in advance. However, this incurs additional costs
and provides only limited insight into the entire facility perimeter. Consequently, it is usually not possible
to determine in advance exactly whether and how many screw foundations will be required. The feasi-
bility study for a poultry farm in Riiti, ZH, showed, when comparing exclusively driven foundations with
exclusively screwed ones, additional costs of approximately 200 to 320 CHF/kWp (19 to 26% additional
costs, depending on the system type) (Strebel et al., 2025). The use of bolts exclusively should be
understood as a worst-case scenario, because the foundations would only be bolted where pile founda-
tions cannot be used.

Revenue from Agri-PV systems is heavily driven by the development of electricity prices (except for
systems subsidized under the GMP). This applies to both systems with full feed-in and systems with
self-consumption, because purchase tariffs for systems with self-consumption may also fluctuate in the
coming years and surplus feed-in occurs. The remuneration for solar power fed into the grid from sys-
tems > 150 kWp must be at least equal to the reference market price (RMP) for photovoltaics pursuant
to Art. 15 EnFV. The RMP is determined quarterly by the SFOE based on Swiss PV production and spot
market prices. It has fluctuated significantly in the past and exhibits a seasonal pattern, with prices
tending to be lower during the high-yield summer half-year and higher during the lower-yield winter half-
year. Figure 8 (top) shows the development of the SFOE’s RMP for solar power between 2018 and
2025. Based on this, Figure 8 (bottom) shows the annual feed-in tariffs weighted by quarterly volumes
according to the SFOE. This corresponds to an approximation of the average value of electricity fed into
the grid from PV systems per calendar year. In recent years, it has ranged between 3.1 Rp./kWh (2020)
and 29.0 Rp./kWh (2022), with the peak in 2022 triggered, among other factors, by the war in Ukraine
and a supply bottleneck in Europe. Market prices above 10 Rp./kWh are an exception. Apart from 2022,
the annual minimum remuneration ranged between 3.1 and 9.5 Rp./kWh. Figure 8 illustrates the mas-
sive price fluctuations for feed-in tariffs based on the SFOE’s reference market prices. These fluctuations
pose a significant investment risk and make it difficult to predict revenue. Starting in 2027, the quarterly
reference market price is expected to be replaced by the spot market price, which will then take into
account the plant-specific feed-in profile. This means another system change and an additional source
of uncertainty.
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Figure 8. Reference market prices for solar power by quarter (top) and the annual average of reference market
prices weighted by quarterly volumes (bottom) between 2018 and 2025 (BFE, 2023, 2026).

Without self-consumption or long-term power purchase agreements, for example with the local distribu-
tion network operator, through a LEG, or via Power Purchase Agreements (PPA), operators of Agri-PV
systems are fully exposed to the risk of low electricity prices. The choice of marketing model, however,
must be based on the local situation: self-consumption and (v)ZEV are only feasible where appropriate
consumers are available, whereas many agricultural areas are located far from major consumers. Con-
sequently, the LEG usually emerges as the primary option for direct marketing. Although electricity rev-
enue in a LEG depends on negotiations, it is lower than with traditional self-consumption because
(slightly reduced) grid fees still apply. If a large number of electricity consumers participate in a LEG, an
increase in grid fees must also be expected, as the distribution network operator (VNB) must still some-
how pass on its grid operating costs — which are barely lower due to the LEG — to the consumers.

3.3.4 Diversification and Reduction of Dependencies

Agri-PV systems offer agricultural businesses the opportunity to tap into an additional source of income.
In 2023, the average farm generated the largest share of its revenue from livestock farming, followed by
direct payments and crop production (Jan et al., 2024). The actual distribution of income per farm varies
greatly. Energy production using Agri-PV can supplement existing income and diversify farms’ product
portfolios. Individual projects from existing feasibility studies suggest that, after depreciation and taking
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into account maintenance and capital costs, high four-figure to low five-figure yields per hectare of agri-
cultural land can be expected (Strebel et al., 2025). By comparison, the gross margin of the most im-
portant arable crops in Switzerland ranges between 1,500 and 9,500 CHF/ha (Ramseyer et al., 2021),
although the gross margin tends to increase with rising agricultural intensity. In grassland (intensive
production), a contribution margin of up to approximately 2,000 CHF/ha can be expected (Agridea,
2020). Even equipping small portions of farmland with Agri-PV can thus make a significant economic
contribution to farm revenue. The most lucrative Agri-PV variants identified in the ZHAW feasibility stud-
ies are expected to generate annual financial returns per hectare in the range of CHF 8,000 to 16,000/ha,
thereby enabling higher financial returns than the primary agricultural use (Strebel et al., 2025).

Through operational diversification, farms can become less dependent on volatile agricultural markets.
Local production can increase regional value creation, particularly when combined with appropriate mar-
keting models (LEG, (v)ZEV). This opens up new economic opportunities, especially for rural regions.

Some agricultural businesses have high electricity needs, for example, for processing and storing the
crops they produce. Energy-intensive operations such as greenhouse production with artificial lighting
and the use of heat pumps also contribute significantly to electricity demand. Such businesses are de-
pendent on electricity price trends and have limited ability to plan for future energy costs. The large
fluctuations in electricity prices in recent years (see Chapter 3.3.3 and Figure 8) have brought to mind a
strong dependence on the development of energy prices. Because the production costs of electricity
from Agri-PV systems are strongly influenced by investments, these can be estimated quite reliably over
a longer period.

As part of the ongoing feasibility study by ZHAW (2026), several farms were identified whose annual
electricity demand is at least 1 GWh and where a large portion of the available roof space is already
used for photovoltaics. In addition, farms with greenhouses in particular are under increasing pressure
to provide fossil-free heating in the medium term. For example, Migros aims to prioritize the marketing
of vegetables from fossil-fuel-free heated greenhouses starting in 2026 (Migros, 2025). This was evi-
dent, for instance, at the Imhofbio farm examined as part of a feasibility study (Strebel et al., 2025). In
this context, the use of heat pumps is an obvious solution, which goes hand in hand with rising electricity
demand. In such cases, Agri-PV systems increase local electricity production and thus help meet the
growing demand for electricity. At the same time, they enable better long-term planning of electricity
costs. Furthermore, electricity demand will increase due to the decarbonization of the energy system
even outside of agriculture, requiring additional renewable electricity production.

The ZHAW feasibility studies show that the production costs after subsidies vary between 4.5 and 27
cents per kWh, depending on the type and size of the plant as well as the requirements for agricultural
crops,kWh, with the upper end of the range attributable to small systems with high crop protection re-
quirements (e.g., grapevines) (Strebel et al., 2025). Most system variants are expected to have produc-
tion costs between 4.5 and 7 Rp./kWh after investment subsidies (including depreciation, maintenance,
and capital costs with a WACC of 4.5%). For farms with high local electricity demand, investing in an
Agri-PV system can thus represent an investment in low long-term energy costs.

3.3.5 Additional Complexity for Agricultural Operations

Agricultural businesses are already faced with a multitude of tasks in crop production or livestock farm-
ing. Planning and operating an Agri-PV system adds an additional area of activity that increases opera-
tional complexity. While the farm has previously focused on agricultural production processes, an Agri-
PV system requires additional knowledge in areas such as system planning, permitting procedures, grid
connection, or electricity marketing. Although planning and construction are carried out by external spe-
cialist planners or project developers, However, for the operation of the system, it is helpful to under-
stand the underlying relationships, as otherwise individual decisions made during the project’s course
can be difficult to assess. Many of these topics have few direct connections to the farm’s existing oper-
ations. In particular, selecting a suitable system type or designing the system layout presents additional
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challenges, as technical, agricultural, and economic requirements must all be considered simultane-
ously.

Feasibility studies conducted by the ZHAW frequently revealed that various stakeholders are involved
in the implementation of an Agri-PV system (Strebel et al., 2025). These include, for example, project
developers or grid operators. For the farm, this often raises the question of what role it wishes to play in
the project and to what extent it will participate in the planning, financing, or operation of the system. For
agricultural businesses, this entails additional organizational effort as well as new operational chal-
lenges. The increased complexity can lead to farms deciding against developing their own project or
abandoning the initiative, despite having fundamentally suitable land and initial motivation.

3.4 Legal Framework

Various legal frameworks are relevant for Agri-PV. On the one hand, the eligibility of the systems for
approval under spatial planning is central. Furthermore, the impact of Agri-PV systems on farms’ enti-
tlement to direct payments is of interest. For Agri-PV systems of 5 MWp or more, an environmental
impact assessment is also required.

3.4.1  Eliqibility for Approval and Spatial Planning

Under Art. 24ter para. 2 RPG, Agri-PV installations must not impair agricultural production and must
either generate benefits for agricultural production or serve agricultural experimental and research pur-
poses in order to be eligible for a permit (see Chapter 1.2).In many cases, it is difficult to present a
convincing argument regarding the benefits of an Agri-PV system for agricultural production because
there is a lack of relevant practical experience, and plants’ responses to Agri-PV can vary significantly
depending on the location, crop, and variety. The varieties used today were not bred in the past with a
view to cultivation in Agri-PV systems, or other breeding objectives took precedence. Making general
statements about changes in crop yields and quality is currently challenging. For this reason, existing
Agri-PV systems in Switzerland have primarily been approved as research and experimental facilities.

The difficulty of demonstrating the benefit of an Agri-PV installation for agricultural production is not
specific to Switzerland. The international overview report of IEA PVPS Task 13 shows that the delinea-
tion of Agri-PV from conventional ground-mounted PV is contested worldwide and is defined more or
less narrowly depending on the country (Trommsdorff et al., 2025). The report proposes four criteria by
which applications can be placed within a definition hierarchy: land use efficiency, the simultaneous
involvement of photosynthesis and electricity production, the intensity of agricultural use, and the degree
of synergies and interactions between the two uses. The Swiss requirements under Art. 24ter RPG
correspond most closely to the fourth criterion of synergies, while the Swiss regulation formulates no
explicit requirements regarding the first three criteria. The report notes that definition criteria should be
at least partially measurable and verifiable in order to reduce legal uncertainty and enable the authorities
to exercise control. Yet it is precisely the criterion of synergies that is difficult to quantify, since a large
number of site-specific effects must be taken into account. The fact that the Swiss regulation ties its
central substantive requirement to the least measurable of the four criteria explains a considerable part
of the differences in interpretation depending on location observed in practice.

Depending on whether the land is designated as crop rotation land (FFF), the criterion of being “benefi-
cial for agricultural production” is interpreted differently (see Chapter 1.2). While, for example, weather
protection or an extension of the harvest period outside of FFF may count as a benefit, in the case of
FFF, “the agricultural yield potential as well as the suitability for mechanized cultivation must be fully
preserved or even improved” (ARE, 2025). The interpretation of the terms “yield potential” and “suitability
for mechanized cultivation” determines how restrictive the additional requirements for Agri-PV on FFF
are. If the term “yield potential” is equated by the approving authorities with natural yield, the requirement
is particularly restrictive. However, if permits are possible under the consideration of the system’s dis-
mantlability (and the associated restoration of yield potential), the additional requirements for FFF rep-
resent a lesser hurdle.
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An interpretation in the sense of natural yield would be particularly restrictive compared to some EU
countries: Germany permits, according to DIN SPEC 91434, a yield reduction of up to 34% (DIN
Deutsches Institut fir Normung e.V., 2021). In France, yield reductions of 10% are permitted
(Legifrance, 2024), and in Italy, Austria, and Spain, no explicit limits are set (Bundesministerium fir
Land- und Forstwirtschaft, Klima- und Umweltschutz, Regionen und Wasserwirtschaft (BMLUK), 2026;
Gestore Servizi Energetici GSE, 2024; Ministerio de Agricultura, Pesca y Alimentacion, 2023), although
it is stipulated that agricultural cultivation must remain possible.

In response to the postulate “Laying the Groundwork for Agri-Photovoltaics” as early as 2024, the Gov-
ernment Council of the Canton of Basel-Landschaft stated that Agri-PV systems could only be imple-
mented on land with permanent crops (Regierungsrat Basel-Landschaft, 2024). Arable land or perma-
nent grassland, on the other hand, were not considered a priority because the benefits for agricultural
production could not be achieved there. The Cantonal Government also made specific mention of FFFs,
which in its view should be excluded because the aspects required at the time by the Spatial Planning
Ordinance (Raumplanungsverordnung, RPV; moved from the RPV to the RPG as of 2026) could not be
achieved. It should be added that FFFs account for around 40% of Switzerland’s agricultural land and
merely identify areas that can be used for arable farming in the event of a crisis to ensure food security
(see Chapter 1.2). On many FFFs, permanent grassland is currently being cultivated, or the areas are
home to permanent crops. An analysis for the canton of Thurgau (Anderegg & Rohrer, 2026) has shown
that 92% of the theoretical Agri-PV potential in the Thurgau canton lies on FFF. 81% of the potential on
permanent grassland is located on FFF, 88% on permanent crops, and 95% of open arable land is
designated as FFF. The interpretation of the requirements for Agri-PV systems on FFF thus has a sig-
nificant impact on the feasibility of realizing this potential.

Whether areas are suitable for Agri-PV systems also depends on whether and what conflicting interests
exist at the site. Art. 32d para. 3 states: "In jedem Fall bedarf es einer umfassenden Interessenabwa-
gung.". National, cantonal or municipal nature and landscape protection interests can be interpreted as
opposing factors.In any case, a balancing of interests must take place during the permitting process,
with renewable electricity production being evaluated as positive and conservation requirements as con-
flicting. High conservation requirements are to be expected in nature reserves, moorlands, ecologically
particularly valuable areas, sensitive landscapes, or BLN areas. Furthermore, the suitability of the area
is assessed based on the current land-use zone (and, where applicable, adjacent zones). For example,
the approval of Agri-PV systems near airports is complicated by potential glare effects (see the Cherwis
site from Strebel et al., (2025)) or prevented by specially protected landscape or nature reserves (see
the Au Peninsula site from Strebel et al., (2025)). Regional planning and development plans are also
taken into account by the approving authorities (see the Altwiesen site from Strebel et al., (2025)).

Since the RGP and the RPV merely provide a national framework and do not address specific cases in
detail, the cantons have a certain degree of discretion in their permitting practices. While some cantons
have already issued specific guidelines on permitting requirements, others have not yet done so. The
existing guidelines vary in terms of the logic behind the exclusions and their level of detail. In contrast
to the Canton of Basel-Landschaft, the Canton of Lucerne formulates the requirements for the approval
of Agri-PV systems in its “Solar Systems Information Sheet” in a significantly less restrictive manner:
These must be used as weather protection or to increase agricultural yields (Kanton Luzern, 2026). The
Canton of Zurich specifies the requirements in a similar manner: “Agri-photovoltaic systems may be
approved if they are located in less sensitive areas and provide benefits for agricultural production”
(Kanton Zirich Kantonsrat, 2024). Additionally, in the Canton of Zurich, a connection to an agricultural
operation is a prerequisite for the system to be considered site-specific. The examples mentioned above
demonstrate that cantonal assessment criteria vary in terms of specificity and restrictiveness. For this
reason, it is to be expected that approval practices will also differ by canton.

The planning of Agri-PV systems and the necessary permitting procedures can be lengthy and time-

consuming. They require interdisciplinary expertise, including knowledge from the fields of agriculture,
spatial planning, and PV system construction. Consequently, the planning of Agri-PV systems places
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diverse demands on project development. Feasibility studies conducted by the ZHAW, commissioned
by the Canton of Zurich, indicate significant project planning and consulting costs (Strebel et al., 2025).
In particular, questions regarding approval eligibility cannot be fully clarified during preliminary assess-
ments and require the submission of a building application for a definitive evaluation. A significant
amount of preliminary work is required, while the likelihood of a negative decision is difficult to assess
in advance. Such preliminary work includes, for example, the preparation of planning documents and
an agricultural management concept that conclusively demonstrates the benefits of dual use for agricul-
ture. Agricultural businesses can hardly spare the necessary time alongside their core activities and
currently lack the required expertise. Consequently, they rely on external support during the planning
process and when applying for a building permit. For this reason, the Canton of Zurich, for example,
provides corresponding seed funding, allowing interested farms to commission an Agri-PV feasibility
study from the ZHAW for a nominal fee (ZHAW, 2026). The offer is intended for farms in the Canton of
Zurich.

3.4.2 Subsidy system and direct payments

Chapter 3.3.2 provides an overview of subsidies and support for (agri-)PV systems. In addition, direct
payments (DP) often play a structurally significant role for agricultural businesses. A 2023 survey by
Agroscope shows that agricultural enterprises in Switzerland generated an average agricultural operat-
ing income of CHF 360,965 per year (Pierrick et al., 2024). Livestock farming accounted for the largest
share of this, at 52%. The average agricultural operating income from direct payments was 22%, ex-
ceeding the average income from crop production, which accounted for 16%. This makes direct pay-
ments a very important source of income for many farms in Switzerland. Approximately 98% of farms in
Switzerland receive direct payments (Mack et al., 2025). The question of how Agri-PV systems affect
eligibility for direct payments is therefore significant, at least psychologically, even though the area-
specific remuneration from the sale of electricity from Agri-PV systems tends to be higher (see Chap-
ter 3.3.4) than the direct payment for the same area. In principle, agricultural land (LN) is eligible for
direct payments; in addition, specific contributions are provided, for example, for summer grazing areas
(SF) (Zufferey, 2025). The amount of the direct payment depends on the crop grown and production
difficulties (hilly areas / mountain areas). Additionally, contributions are provided for slopes with a gra-
dient > 18%. Additional payments for biodiversity measures and production systems (e.g., organic farm-
ing or avoiding herbicides) supplement the DZ payments (Agrofutura, 2025). For arable crops in valley
zones without additional payments, direct payments in 2026 will amount to 1,000 CHF/ha (Agrofutura,
2025). With slope, supplementary, and biodiversity payments, direct payments can also amount to 2,000
to 4,000 CHF/ha on a per-area basis. Because Agri-PV systems are, by definition, located on agricultural
land, eligibility for direct payments continues to apply(Zufferey, 2025).

3.4.3 Environmental Impact Assessment (EIA)

Photovoltaic systems with a capacity of 5 MWp or more are subject to an EIA requirement (Federal
Office for the Environment FOEN, 2009). Previous experimental and pilot systems in Switzerland were
significantly smaller and could therefore be implemented without an EIA. In principle, Agri-PV systems
with a rated output exceeding 5 MWp would be possible, but they would then require an EIA. This
significantly increases the procedural burden for large Agri-PV systems. The area required for a 5 MWp
Agri-PV system depends heavily on the system type and agricultural management practices, which is
why the range is approximately 6 to 25 ha.

3.5 Society and the Environment

Agri-PV systems affect the landscape and can have a positive impact on biodiversity. At the same time,
local acceptance plays an important role, as changes in the landscape’s appearance or in land use are
perceived differently.

3.5.1 Impact on the Landscape

Agricultural land shapes the landscape in many regions. Especially in rural areas, a small-scale and
natural appearance is considered important. The use of Agri-PV systems introduces additional technical
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structures into this landscape. Due to their size, these systems are highly visible. In areas that have
previously been only minimally influenced by technical infrastructure, this can be perceived as a nega-
tive intrusion into the existing landscape.

Studies show that the visibility and integration of PV systems into the landscape are particularly decisive
for how their impact on the landscape is perceived. The more a system stands out in the landscape, the
more likely it is to be perceived as an intrusion (Sanchez-Pantoja et al., 2018). The perception of the
landscape is thus an important factor in the assessment of sites and can significantly influence the
feasibility of Agri-PV systems.

3.5.2 Impacts on Biodiversity

Agri-PV offers the opportunity to promote biodiversity and ecosystem services. Switzerland is experi-
encing a significant loss of biodiversity. More than a third of species are endangered, and other species
are potentially threatened; furthermore, around half of habitats are impaired (Federal Office for the En-
vironment FOEN, 2023). Against this backdrop, agricultural land is becoming increasingly important as
a potential habitat.

Studies by the ZHAW show that photovoltaic systems, particularly when used in extensive farming, can
have positive effects on biodiversity (Jager et al., 2022; Schlegel, 2021). These include, among other
things:

e improved habitat structures through shading and microclimate effects
e reduced agricultural intensity (e.g., fewer pesticides)
¢ additional structural elements for insects and plants

Agri-PV can thus be understood as a component of ecological infrastructure, as it ecologically enhances
agricultural land while simultaneously utilizing it productively. The integration of flower strips into agri-
cultural production systems, extensive management of subplots, or grazing under PV modules can spe-
cifically contribute to promoting biodiversity.

At the same time, research shows that the ecological effects depend heavily on the system design and
management. For example, Agri-PV systems in enclosed production systems such as berry or fruit or-
chards with protective nets and high use of pesticides have little positive impact on biodiversity, whereas
the additional structures can have a positive effect, particularly in arable farming or permanent grass-
land. Careful planning is therefore essential to actually achieve biodiversity gains.

3.5.3 Acceptance in the Local Community

Farms are generally deeply integrated into their local communities. Many farms have been in operation
for generations and depend on being well-integrated into the village and neighborhood. In addition,
farms are also integrated into the professional community, for example through the shared use of ma-
chinery. A portion of the agricultural land is often not owned by the farm itself but is leased from private
owners or the municipality. At the same time, agricultural use shapes the landscape and thus the living
environment in the local area. Changes in land management or in the appearance of the landscape can
therefore provoke strong reactions in the vicinity of a farm. For agricultural businesses, local acceptance
is therefore a key factor in the implementation of Agri-PV systems. However, it is often difficult for the
farm to assess how such a project will be received in the local community. To avoid potential conflicts,
a farm may therefore decide not to proceed with a project despite having suitable land or existing inter-
est. In addition to the local community, acceptance within the farm itself can also play a role, for example
among family members or others involved in the farm.

For example, at a farm examined as part of the ongoing feasibility study, a site was not pursued because

residents of an adjacent hamlet could not envision an Agri-PV system in their immediate neighborhood
(ZHAW, 2026). The farmer subsequently decided not to pursue interest in this site.
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Acceptance in the local community also depends on the extent to which the local population can benefit
from the project. For example, if joint financing or participation models are considered, this can increase
identification with the project and have a positive effect on acceptance.
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4 Recommendations for Action

To date, despite the significant theoretical potential, only a few Agri-PV systems have been implemented
in Switzerland. The ZHAW’s experience from the feasibility study and planning of Agri-PV systems high-
lights key drivers for leveraging the high Agri-PV potential in Switzerland. On the other hand, various
barriers have been identified that stand in the way of their implementation. Key barriers lie less in tech-
nological feasibility and more in economic and project-related uncertainties, legal hurdles, complex pro-
cedures, the grid connection situation, and a lack of implementation structures. The following recom-
mendations for action are provided, which would facilitate the expansion of Agri-PV in Switzerland. The
recommendations are primarily aimed at removing existing barriers and strengthening drivers. They are
formulated from the perspective of Agri-PV and address the question of which framework conditions
would facilitate its deployment. They do not, however, contain any overarching energy or general policy
assessment, for instance with regard to technology neutrality, the efficient allocation of funding across
different renewable technologies, or system-wide effects on the grid infrastructure. Such a prioritisation
within the overall system would be the subject of a separate investigation.

The international overview report of IEA PVPS Task 13 identifies the early involvement of local stake-
holders, a supportive policy environment with incentive programmes, and transparent performance
standards as key factors for the successful implementation of Agri-PV projects (Trommsdorff et al.,
2025). The recommendations in the Chapters 4.1 to 4.3 correspond well to these factors, while the
absence of integrated planning and simulation tools diagnosed in the IEA-report underpins the need for
advisory services explained here in Chapter 4.4.

4.1 Creating Investment Security

The economic viability of Agri-PV in Switzerland is highly dependent on location and market conditions.
Particularly problematic are uncertain feed-in tariffs, purchase and feed-in rates, and high initial invest-
ments. Currently, Switzerland lacks both investment security and reliable economic viability for Agri-PV
projects. While these two aspects are closely linked, they can be distinguished: even if a project were
profitable under current conditions, it remains unclear whether those conditions will persist throughout
the plant’s entire lifespan.

To create investment security, reliable remuneration conditions guaranteed over an extended period
should be established for Agri-PV projects, for instance in the form of feed-in tariffs that are predictable
over at least 15 years. The sliding market premium (GMP) already provides such an instrument. How-
ever, uncertainties persist due to the locally varying and, in many places, discontinued remuneration for
guarantees of origin (see Chapter 3.3.2). For this reason, the average assumed remuneration for guar-
antees of origin in Switzerland should not be deducted from the auction value. Remuneration models
involving the paid provision of installation capacity and operational dispatch by the distribution system
operator, for example feed-in limitations that go beyond the curtailment permissible without compensa-
tion, or other bankable offtake conditions could create additional investment security.

To improve the economic viability of Agri-PV installations, the sliding market premium (GMP) could be
supplemented with a bonus for Agri-PV installations, analogous to those for parking areas or installations
with a steep tilt angle. An important aspect, not least from a psychological perspective, would be that
direct payments and other agricultural subsidies continue to be granted on areas with Agri-PV in the
future, and that this assurance is clearly communicated. Since current profitability can vary greatly de-
pending on the specific plot of land, it would make sense for measures to support profitability to be
designed in such a way that they specifically help projects achieve a minimum level of profitability. Agri-
PV projects could also be integrated into existing agricultural support and financing instruments to pro-
mote investment capital, for example through government-subsidized interest-free investment loans for
structural improvements.
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4.2  Adaptation, Simplification, and Harmonization of the Legal Framework

We recommend that the legal framework for Agri-PV be adapted, simplified, and harmonized across
Switzerland. The current legal wording, which requires that a system must bring “benefits” to agricultural
production or that the yield potential on FFF must remain the same, is too vague in practice, is inter-
preted very differently from canton to canton, and leads to uncertainty in approval procedures. In prac-
tice, it has become apparent that certain cantons apply the laws in such a way that they consider Agri-
PV on FFF to be ineligible for approval. A regulation with clear, verifiable criteria would therefore be
more appropriate. One possible solution would be to define the proof of agricultural benefit via a quan-
titative threshold, whereby a limited reduction in agricultural yield could be accepted. An accepted yield
reduction of 34 % relative to a reference yield, as specified in DIN SPEC 91434, would for example be
conceivable in combination with evidence of high land use efficiency (DIN Deutsches Institut fir
Normung e.V., 2021). In addition, legislation on topics such as anchoring the primary agricultural use,
reversibility, monitoring, and clearly defined yield limits would merit examination. The international over-
view report of IEA PVPS Task 13 classifies Agri-PV on the basis of four criteria: land use efficiency, the
simultaneous involvement of photosynthesis and electricity production, the intensity of agricultural use,
and synergies and interactions (Trommsdorff et al., 2025). The current Swiss regulation ties its central
substantive requirement to the synergy criterion, the quantification of which the report describes as par-
ticularly demanding. This explains a considerable part of the differences in statutory interpretation ob-
served. It would therefore be advisable to use more concrete and more readily verifiable criteria.Crop
rotation areas (FFF) are now subject to particularly strict protection under spatial planning regulations,
as they are considered soils with the highest agricultural yield potential and are intended to ensure food
supply in times of severe shortages. The definition of FFF in the context of spatial planning often con-
tradicts the actual land use ; for example, many FFF areas are home to permanent pastures or perma-
nent crops, and agricultural practice shows that certain FFF areas are not suitable for arable farming.
At the same time, security of supply is crucial not only for food but also for electricity, especially since
agricultural production would be severely restricted without a reliable power supply. While instruments
such as the FFF Sectoral Plan and mandatory stockpiles with minimum storage levels for staple foods
have long been in place to ensure food security, comparable strategies for electricity exist only to a
limited extent. Against this backdrop, the high requirements for Agri-PV on FFFs, as well as the wide-
spread interpretation in practice that actual agricultural production must not decline, no longer appear
appropriate. The wording of the explanatory notes for the revision of the RPG of October 2025 concern-
ing Art. 24ter RPG merely requires the preservation of agricultural yield potential - not actual production.
Since fully demountable Agri-PV systems leave the land unchanged at the end of their operational life,
this potential is fundamentally preserved. The lack of clarification on this interpretive issue has so far
contributed to the fact that hardly any permit applications for Agri-PV on FFF have been submitted. This
stands in contrast to other forms of land use expressly permitted on FFF: fruit trees tie up land for
decades and must first be cleared before arable use is possible again, without this being considered a
loss of yield potential. Lower per-area yields are likewise accepted in organic farming and on biodiversity
promotion areas, since the yield potential is preserved.

A more nuanced assessment of food and energy security, as well as the use of Agri-PV to preserve and
enhance already burdened or degraded agricultural land, would enable a more efficient use of Switzer-
land’s scarce land. Furthermore, the ease with which the systems can be dismantled in the event of a
crisis allows agricultural yield potential to be preserved and ensures the land remains suitable for mech-
anized cultivation.

The establishment of a uniform and clearly defined enforcement practice across Switzerland would be
highly beneficial. The eligibility of Agri-PV systems for approval should not depend significantly on the
canton in which a project is located. At the same time, the role of agriculture in the energy transition
could be explicitly enshrined in law. Just as agriculture already fulfills a legally defined function for food
security, cultural landscape conservation, and ecological services, its contribution to renewable electric-
ity production could also be recognized. This would strengthen the legitimacy of Agri-PV in enforcement.
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4.3 Enabling Local Participatory Structures

It would make sense to actively promote financial participation by neighbors and the public. The report
shows that a lack of acceptance in the immediate vicinity represents a significant barrier to implemen-
tation, even though Agri-PV generally meets with more approval than traditional ground-mounted PV.
Acceptance arises particularly where local communities derive a recognizable benefit from a project or
are involved in the decision-making and value-creation process.

Municipalities and cantons should therefore actively support citizen participation models, local energy
cooperatives, co-financing opportunities, or regional procurement and participation structures — for ex-
ample, through expedited procedures, financial incentives such as reduced permit fees or bonuses on
feed-in tariffs, and preferential consideration in the allocation of public leasehold land. Local participation
models increase identification with the project, reduce potential for conflict, and strengthen regional
value creation. Social integration is a particularly important aspect for Agri-PV, which is highly visible in
the landscape.

44 Development of Advisory Services

A neutral, technically competent advisory and support structure for interested farms would substantially
facilitate the expansion of Agri-PV. Experience to date shows that project development involves consid-
erable complexity for farms: Successful implementation requires expertise in system types, farm man-
agement, land-use planning, grid connection, marketing, contract drafting, and direct payments. For
many farms, this is hardly feasible alongside their core agricultural business. Independent advisory
structures that support interested farmers from the initial assessment through to project implementation
would be of help here. Such a body should provide standardized tools, such as model contracts, rec-
ommendations on compensation for agricultural operations, guidelines for land assessment, guidance
on management concepts, and standardized procedures for preliminary assessments. The integration
of Agri-PV with climate change adaptation measures — such as protection against drought, heat, heavy
rain, and hail — could be proactively addressed in advisory services. It would also be sensible to imple-
ment pilot installations quickly so that they can serve as examples for advisory services. Pilot projects
facilitate technical and agronomic learning processes and reduce barriers to perception and implemen-
tation because they create concrete, illustrative examples for authorities, farms, and the public, as there
is currently a lack of examples and role models. The use of peer effects has also emerged as a promising
factor for the success of advisory services.

Such an advisory structure would not need to be built from scratch but could build on existing offerings
in Swiss agriculture. Agricultural education and advisory centers already cover a broad spectrum rang-
ing from animal husbandry and crop production to farm management. Agricultural trust agencies assist
farms with financial, accounting, and business management issues and sometimes handle the
bookkeeping themselves. In addition, there are industry-related advisory services for agricultural inputs,
such as feed, plant protection, and fertilizers. These established structures demonstrate that specialized
advisory services are firmly anchored in agriculture. Expanding these services to include Agri-PV ex-
pertise or establishing a complementary, topic-specific unit based on the same model would therefore
be a logical and realistic step.

4.5 Anchoring National Expansion Targets at the Local Level

It would be advisable to break down national expansion targets for renewable energy into more binding
forms at lower administrative levels. As long as the expansion of renewable electricity production is
anchored in national law with concrete targets, but no specific targets exist at the level of cantons,
municipalities, or distribution network operators, an implementation gap arises: For instance, the can-
tons, which define a large share of the legislation relevant to Agri-PV, have not set capacity expansion
targets that, taken together, match the national targets. It therefore makes sense to distribute the na-
tional expansion targets for new renewables among cantons, regions, or other suitable administrative
units and to anchor them there as planning parameters. Starting with the cantons, smaller units such as
municipalities or distribution network operators could be held more accountable. Furthermore, it would
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be helpful if expansion targets were broken down by category, so that specific targets for Agri-PV could
be established, which could serve as a catalyst for both the agricultural and solar sectors.

4.6 Reducing Risks in Early Project Phases

Reducing uncertainty in the early phases of Agri-PV projects would be beneficial. A key problem is that,
even at a very early stage, time and costs are required for site investigations, grid assessments, prelim-
inary studies, management concepts, or planning documentation, even though the likelihood of imple-
mentation is still highly uncertain. This acts as a deterrent for agricultural businesses, as they must bear
significant upfront costs before the decision-making criteria necessary for them to implement the project
are even known. It would therefore make sense to have risk-sharing instruments in the early project
phases, such as public contributions toward initial decision-making criteria or insurance and guarantee
solutions for sunk costs of upfront investments, analogous to models from other high-risk project sectors.
Another useful instrument could be modelled after the formal preliminary building assessment (prelimi-
nary decision): Based on simplified documentation, the competent authority would provide a reliable
assessment of the project’s fundamental eligibility for approval before the farm invests in costly detailed
assessments. The goal must be to enable an initial, reliable assessment of a project’s feasibility with
reasonable time and financial investment.

What the points listed have in common is that Switzerland should learn from neighboring countries when
implementing these recommendations. Germany, France, Italy, and Austria are ahead of Switzerland in
the development of Agri-PV, both in the regulatory sphere and in terms of projects that have been con-
cretely implemented. Therefore, there is an opportunity to avoid repeating past mistakes and to focus
directly on measures that work. To this end, Switzerland should evaluate the framework conditions in
neighboring countries and adapt them to its own context. This applies to regulatory issues as well as to
support, implementation, and financing models. Doing so could save a considerable amount of time and
resources.
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