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BCG

Boston Consulting Group partners with leaders

in business and society to tackle their most
important challenges and capture their greatest
opportunities. BCG was the pioneer in business
strategy when it was founded in 1963. Today,

we work closely with clients to embrace a
transformational approach aimed at benefiting all
stakeholders—empowering organizations to grow,
build sustainable competitive advantage, and
drive positive societal impact.

Our diverse, global teams bring deep industry and
functional expertise and a range of perspectives
that question the status quo and spark change.
BCG delivers solutions through leading-edge
management consulting, technology and design,
and corporate and digital ventures. We work in a
uniquely collaborative model across the firm and
throughout all levels of the client organization,
fueled by the goal of helping our clients thrive and
enabling them to make the world a better place.

!! BayWare.

At BayWa r.e. we r.e.think energy: how it

is produced, stored, and can be best used to
enable the global renewable energy transition
that is essential to the future of our planet.

We are a leading global developer, service
supplier, distributor and solutions provider and
have brought over 6 GW of energy online and
manage over 10.5 GW of assets. We are also an
Independent Power Producer with an expanding
energy trading business.

BayWa r.e. works with businesses worldwide to
provide tailored renewable solutions. Through
our climate contribution approach, we are
strategically investing in internal and external
initiatives that adhere to climate action best
practices, align with the Paris Agreement, and
are enabling us to make significant progress in
our own sustainability journey. Every day, we
are working hard to actively shape the future
of energy in a diverse, equitable and inclusive
workplace.

Our shareholders are BayWa AG, a €23.9

billion global business, and Energy Infrastructure
Partners, a leader in energy infrastructure
investment.
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Crop-PV system, Pochlarn Project (RWA), 2023

Executive Summary

egenerative agriculture (RegenAg) is an adaptive
farming approach designed to improve soil health,

enhance biodiversity, and increase climate resilience.

It can provide a triple win: long-term economic benefits for
farmers, more resilient and sustainable food production,
and a positive environmental impact.

Despite the compelling advantages of RegenAg, farmers
often face hurdles during the transition phase due to set
up costs and reductions in agricultural yields, which can
result in a profitability dip.

Photovoltaics (PV) can play a key role in helping farmers
through this phase.

Our report explores the use of Agri-PV. A method for inte-
grating solar power generation with farming, Agri-PV is
uniquely effective because it enables the production of
agricultural goods and renewable energy from the same
plot of land.

To explore the true impact of Agri-PV, we conducted a study

in Germany based on models of three farm archetypes
—small, medium, and large.

We found that long term, anticipated additional profits are
significant:

o Small Farm Archetype: €15,000-€17,000 a year.

e Medium Farm Archetype: €55,000—€75,000 a year.

o Large Farm Archetype: €175,000—€235,000 a year.
Although first year gains are somewhat lower, the farms
receive an additional income boost from the start, helping
them to bridge the profitability gap while transitioning from

conventional farming to RegenAg.

Our analysis shows that Agri-PV helps to stabilize the
income for all three farm archetypes during this period.

Whether they have small, medium or large farms, we
encourage farmers to explore the potential of Agri-PV.
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Recap RegenAg: A Triple Win with
Required Transition Phase

farming approach designed to improve soil health,

enhance biodiversity, and increase climate resilience.
It moves beyond traditional farming methods by prioritiz-
ing soil regeneration, minimal land disturbance, and biodi-
versity promotion through practices including no-till farm-
ing, permanent soil coverage, and crop rotation. By
focusing on the health of the soil and ecosystems, RegenAg
creates more resilient farms that can better withstand
extreme weather and adapt to climate change.

Regenerative agriculture (RegenAg) is an adaptive

For farmers, RegenAg offers significant long-term economic
benefits by delivering larger and more stable profits. This
increase comes from the reduced cost of inputs such as
fertilizer, lower operational expenses for fuel and labor,
more stable yields due to healthier soils, and improved
resilience against droughts and floods.

Furthermore, RegenAg practices contribute to a more
resilient food supply, especially in dry years, and a reduc-
tion in greenhouse gas emissions. Additionally, they im-
prove water use efficiency and promote biodiversity, bene-
fiting the agricultural sector, the environment and broader
society.

BOSTON CONSULTING GROUP + BAYWAR.E.

To sum it up, RegenAg provides a triple win: higher profits
for farmers, more resilient and sustainable food produc-
tion, and a positive environmental impact.

However, these wins are not immediate. Despite the com-
pelling long-term advantages of RegenAg, farmers often
face hurdles during the transition phase. Making the switch
requires investment in equipment, such as direct seeding
machinery, and in learning and support from agronomic
advisers, when needed. Along with the possibility of tempo-
rary yield reductions as the farmer adapts to the new
system, this can create an actual or perceived profitability
gap in the early years of adoption. Typically, higher profits
are only realized around six to ten years after starting the
transition.

Photovoltaics (PV) can play a key role in helping farmers
bridge this gap. By generating energy that can be con-
sumed for their own needs or sold on the market, solar
power provides farmers with financial stability during this
challenging time of transition, while supporting the broad-
er goal of moving towards a more sustainable way of living.



What is Agri-PV?

any PV applications are suitable for farms, includ-
M ing panels that can be installed on stable and shed

rooftops, larger scale arrays that can be mounted
on former agricultural land, and “nature-inclusive PV”

concepts that aim to enhance biodiversity on set-aside
agricultural areas.

However, this report focuses on Agri-PV. A method for
integrating solar power generation with farming, Agri-PV is
uniguely effective because it enables the production of
agricultural goods and renewable energy from the same
plot of land.

Agri-PV systems come in various forms that are adapted for
different configurations and types of farming systems. (see
exhibit 1). They can be installed on both grassland (Cow-
PV) and arable land (Crop-PV).

Two primary configurations of Agri-PV systems
are common in Europe:

o Elevated Systems: Solar panels are installed overhead,
allowing agricultural activities such as crop production
or livestock grazing to occur underneath.

o Inter-row systems: Solar panels are arranged as fixed
vertical modules in rows. Agricultural activities, such as
crop production or livestock grazing, take place in be-
tween the rows.

There are three main system types of Inter-row
Systems:

» Fixed Vertical Systems: Solar panels are installed ver-
tically in rows in an east/west orientation allowing good
energy yield during the morning and afternoon hours,
but lower energy yield around midday.

» Fixed Tilt Systems: Solar panels are mounted on
a fixed structure, usually at a set angle in southward
orientation. These system types are simpler and have
fewer moving parts but might not capture solar energy
as efficiently as tracking systems.

o Tracking Systems: These systems use motorized PV
module tables that follow the movement of the sun
across the sky, maximizing energy production through-
out the day. The most common in the industry are Hori-
zontal Single-Axis Trackers. The PV-rows are installed in
a north/south orientation, allowing the panels to move
from east to west during sunrise to sunset. Tracking
systems are more expensive than fixed-tilt systems but
provide better agronomical yields and generate more
solar power.

Exhibit 1: Technical classification of Agri-PV based on the panel location

and the system type

Elevated Fixed-vertical

Fixed-tilt Tracking
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What's in it for Farmers: Increasing
Land Use Efficiency, Economic Perfor-
mance and Income Diversification

greater land use efficiency and financial stability. By and yields

producing agricultural goods and energy from the
same plot of land, it can help farmers diversify revenue Agri-PV systems typically cause agricultural yields to drop
streams and reduce financial risk. Additionally, the sys- by 10%—-15%, depending on the local conditions, which
tem’s dual functionality maintains the agricultural status crops or livestock are being farmed, and the configuration
of the land, allowing farmers to qualify for subsidies and of the system.
tax benefits.

Q gri-PV can offer farmers an attractive combination of ~ Impact of Agri-PV systems on agricultural land

BOSTON CONSULTING GROUP + BAYWAR.E.




Additionally, by placing the systems within cropland or grass-
land, the amount of productive land is reduced (see exhibit
2). Agri-PV usually has less impact on permanent pasture-
land because grass is relatively shade-tolerant and livestock
can graze below and around the modules. Cropland and
grassland used for hay production lose a greater productive
area because agricultural machines (for example, harvesters)
cannot get close to the modules, and risk damaging them if
they do. Zones below and next to panels cannot be used for
planting (zone 1) and the shade created by panels can re-
duce yields in adjacent zones (zone 2). Therefore, our as-
sumption is that productive land is reduced by 1%-5% on
permanent pastureland and 12%-15% on cropland and
grassland used for hay production. (see exhibit 2)

Selling and consuming energy

Farmers who adopt Agri-PV systems can gain a reliable
revenue stream and consistent source of income, usually
based on self consumption, short-term feed-in tariffs or
long-term contracts with guaranteed prices (PPAs).

In many cases the produced energy is — at least partially
— used by the farmer. This can benefit farms that operate

energy-intense structures and processes such as grain-dry-
ing, cold storage, electrical irrigation systems, or green-
houses with horticulture lighting systems. Even with the
overheads, self-produced electricity is typically cheaper
than electricity supplied through the grid. In such cases
only the excess energy that is not used directly on-farm is
sold and fed into the grid.

The excess energy can be monetized either through short-
term feed-in tariffs or PPAs. In an on-site PPA, power is
sold direct to a nearby commercial or industrial customer,
and what remains is fed into the grid. In an off-site PPA,
the power is fed into the grid, but guarantees of origin are
accredited to a purchasing party, which enables the pur-
chaser to achieve a cleaner energy mix.

If the farmer owns the land and leases it to a PV project
developer and operator, an additional service agreement
can generate supplementary income if the farmer provides
services such as greenkeeping and module cleaning for the
Agri-PV equipment.

A detailed overview of different Agri-PV business model
schemes is provided by the Agrisolar Handbook published
by SolarPowerEurope in November 2024.

Exhibit 2: Agri-PV and agricultural land use

Agri-PV in crop land (Crop-PV)
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Beyond Pure Profit: Enhancing Biodiversity, Soil
Health, and Climate Resilience

In addition to their positive financial impact, Agri-PV sys-
tems offer numerous ecological and climate-related bene-
fits (see exhibit 3):

« Shade provision: Solar panels cast shadows, benefiting
both crops and livestock. This helps to lower tempera-
tures on the ground and decrease water consumption.
Extra shade can also improve crop yields and animal
performance by reducing stress during severe weather
events such as droughts and extreme heat.

« Wind protection: Solar panels can act as windbreaks,
reducing damage to crops and soil erosion, stabilizing
soil temperatures, and creating a more stable and thus
favorable microclimate for plants and animals.

» Increased biodiversity: A variety of flowers, herbs and
other vegetation flourish on the non-arable strips directly
under the Agri-PV systems, attracting beneficial insects
like bees and beetles, along with other animal species.
This contributes to a diverse and balanced ecosystem
and improves biodiversity below ground.

» Soil regeneration: The extra shade and wind protection
reduces water loss and can improve water infiltration
and retention, which is crucial for maintaining healthy
soils. This enhanced moisture level supports soil fertility,
contributing to crop growth and the long-term health of
the land.

Agri-PV installations improve land use efficiency, enhance
biodiversity, and protect agricultural operations against
climate risks. By integrating solar energy generation and
agricultural activities, farmers can secure a diversified
income stream, reduce financial risk, increase the sustain-
ability of their farms, and contribute to the broader goal of
safeguarding the natural environment. Although Agri-PV
projects typically occupy a relatively small area of land,
they can have a positive impact on the entire farm.

In conclusion, Agri-PV can offer farmers transitioning to
RegenAg a holistic and highly synergistic solution. As the
pressures of climate change intensify, Agri-PV represents a
key opportunity for the agricultural sector to adapt and
thrive.

Exhibit 3: Agronomic benefits and implications of Agri-PV systems
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Down to the Financials: German
Farm Archetypes and PV Schemes

farm they run, its size, the choice of PV system, the

Farmers’ experiences of Agri-PV depend on the type of
location of the land and annual sunshine intensity.

To capture these nuances, we conducted a study in

Germany, which leads on from our prior study on RegenAg.

Analyzing the experience of farmers in Germany, which
has well-developed agricultural markets, reveals the

challenges and benefits of implementing Agri-PV that
apply throughout Europe, and beyond.

We created models for three farm archetypes — small,
medium, and large — and assessed the impact of Agri-PV
systems on farmers’ finances as they make the transition
to RegenAg (see exhibit 4).
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Exhibit 4: Farm archetypes and Agri-PV models

Average farm size

Allocated
agriland?  Cropland® Grassland® No. of farms
g
- 20%
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Large crop _ha g 100%
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Source: Expert interview; BCG analysis; Eurostat
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Small Farm Archetype

The archetype small farm averages 50 hectares, with an
equal split between cropland and grassland. In our model,
the farm operates the Cow-PV system (see chapter 2) on
pastureland. It is assumed that 5% of the land, amounting
to 2.5 hectares, is allocated for the Agri-PV installation.
Despite this reduction, farmers in Germany are still eligible
for at least 85% of federal agricultural subsidies.?

Additionally, most of that land remains productive, because
the livestock can graze beneath the solar panels, so only
1%-5% of the project area is effectively “lost”. Furthermore,
the PV modules provide shade from the sun and shelter
from rain and hail, improving animal welfare.

In this model, farmers purchase the Agri-PV system from a
local installer using a bank loan. This is typical for small
farms as most renewable project developers only offer land
lease models for larger projects.

* BauGB §35: Privilege under building law for Agri-PV projects < 2,5 ha if
DIN SPEC 91434
2 GABDZV/EU-CAP: >85 % if DIN SPEC 91434

The capital expenditure for a small farm’s Agri-PV system is
approximately €1.1 million, including grid connection, with
the farmer contributing 10% as equity and financing the
remainder through a loan. Loan repayment, along with opera-
tional expenditures, amounts to roughly €95,000 a year.

An Agri-PV system of this size produces approximately 1.2
million kWh of electricity per year, generating an annual
revenue of around €112,000%. The additional profit is ap-
proximately €15,000-€17,000 a year”.

The owner-operator model offers flexibility in terms of
energy use. In this model, all the power produced is sold to
the grid for an agreed tariff. However, to further increase
the financial benefits, some of the power produced by the
Agri-PV system could be consumed on the farm.

The profitability of the Agri-PV project helps small farms
manage the costs of transitioning to RegenAg, and pro-
vides long-term financial benefits. Installing the Agri-PV
system before starting the transition can help to avoid
simultaneous dips in income.

3 Based on a proposed tariff of €0.0936 per kWh tariff, currently under
consideration but not yet implemented in German regulations.
4 Assumption: using a tracker system

Exhibit 5: Financial implications for the small farm archetype

Archetyp 1: 50 ha 25 ha 25 ha
=4\ Small farm average size Cropland Grassland

Owner-operator model (no self-consumption
on 2.5 ha of Cropland)

Phase 1—Preparation Phase 2—Transition Phase 3—Expansion Phase 4—Steady state

Income gap due to €110K
equity payment in year 1

In addition, significant profit increase
will occur after year 19, once the
entire loan has been repaid

____________________________ €32K
————— Impact p.a.
ca.€15-17
p-a. €17K
p.a.
€11K
p.a.

Possibility to de-cluster investments
[ by staging (e.g:, 'PV 1-2 years before
| RegenAg transition)

Feld transition - — — Conventional profit level — — — RegenAG + renewable energies

Source: BayWa r.e.; Expert & farmer interviews; BCG Analysis

RegenAg profit level

Total incl. impact on farm operations

Note: Excluding subsidiaries; assuming purely conventional farming as starting point mixed farm with 25 ha cropland, 25 ha grassland
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Medium Farm Archetype

Our model is a 300-hectare farm, with 200 hectares of crop-
land and 100 hectares of grassland. It assumes that 10% of
the land — 30 hectares — is allocated for the Agri-PV project.

For medium farms, we assumed that Agri-PV systems are
implemented through a land lease and service model,
typically on grassland. In this model, the farmer leases the
land to a solar developer. This reduces the need for large
upfront investments while offering a reliable source of
income to farmers.

Annual payments of €1,800—€2,200 per hectare, are typical,
with an additional €500 per hectare for greenkeeping
within the project area and PV module cleaning.

However, the farm’s productive area is reduced and assum-
ing the farmer is implementing a Cow-PV system on grass-
land, which is used for both hay production and as pasture,

around 8%-12% of the project area will become unusable.
The farmer will also see yields dip by 10%—15%, as it typi-
cal for Agri-PV projects. They will receive up to 15% less in
subsidies, and will incur costs including the purchase of
cleaning equipment, which requires an outlay of approxi-
mately €40,000 in the first year, and ongoing maintenance
(such as mowing and wet-cleaning the PV modules), which
costs €200—€400 per hectare.

On balance though, the benefits are significant. Medium
farms can expect a profit of around €20,000—€30,000 in the
first year and after that, annual profits of €55,000—€75,000.
The income from leasing and service provision is especially
valuable during the transition to RegenAg, helping to com-
pensate for revenue that may be lost during the early
stages of transformation. Farmers can choose to install the
Agri-PV system one year early to spread costs, but this is
not usually necessary given the system’s profitability.

Exhibit 6: Financial implications for the medium farm archetype

(

200 ha
Cropland

300 ha
average size

Archetyp 2:
O  Mixed farm

Phase 1—Preparation

Steady lease & service
revenues with limited
operational impact
through Agri PV

—’—
—’——
—‘——
_____

Direct profitability, only
limited initial investment
required by farmer
(cleaning equipment)

Fleld transition

Source: BayWa r.e.; Expert & farmer interviews; BCG Analysis

100 ha
Grassland

— — — Conventional profit level

Leasing & service model on
30ha of Grassland

Phase 2—Transition Phase 3—Expansion Phase 4—Steady state

€182K
p.a.

Impact

ca. €55-75

p.a.

— €115K
p.a.
ffffffffffffffffffffffffffffffffffff €78K

p.a.

— — — RegenAG + renewable energies

RegenAg profit level Totalincl. impact on farm operations

Note: Excluding subsidiaries; assuming purely conventional farming as starting point mixed farm with 200 ha cropland, 100 ha grassland
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Large Farm Archetype

Occupying 1,000 hectares, the large farm consists entirely
of cropland with 10% of the area — 100 hectares — dedicat-
ed to the Agri-PV installation. This archetype also operates
a land lease and service model, with similar lease pay-
ments to medium farms.

Large crop farms can gain substantial profits from Agri-PV.
According to our model, incremental profits range from
€140,000—€190,000 in the first year, and increase to
€175,000—€235,000 in subsequent years.

More revenue is lost per hectare compared to the small
and medium farm model, because the system is installed

on cropland instead of grassland. The farmer can expect to

lose 10%—15% in yield and 12%—-15% of the cropland.
However, this can be allocated to biodiversity, with green
strips located beneath the PV panels. Despite these losses,
the system has significant financial benefits for farmers
implementing RegenAg practices from the first year of
transition onwards, avoiding a profitability dip. Additionally,
reduced subsidies up to 15% and servicing costs apply.

Large crop farms can also explore auction schemes in the
special segment within the Renewable Energy Act (EEG)°.
These can be combined with an off-site PPA, where the
electricity is sold directly to nearby customers.

5 The EEG 2023 is still pending approval from the European Commis-
sion

Exhibit 7: Financial implications for the large farm archetype

@

1,000 ha
average size

Archetyp 3:

Large crop farm Cropland

1,000 ha 0 ha
Grassland

Leasing & service model on
100ha of Cropland

Phase 1—Preparation Phase 2—Transition Phase 3—Expansion Phase 4—Steady state

Steady lease & service
revenues with minimal
operational impact
through Agri PV

==
-
==
oo™

Cleaning equipment
upfront investment

crop farm

Feld transition

Source: BayWa r.e.; Expert & farmer interviews; BCG Analysis

non-substantial for large ~ ~

— — — Conventional profit level

RegenAg profit level

J —————————————————— €738K
p.a.

Impact

ca. 175-235K
p.a.
€532K
p. a.
77777777777777777777777777777777777 €344K
p.a

— — — RegenAG + renewable energies

Totalincl. impact on farm operations

Note: Excluding subsidiaries; assuming purely conventional farming as starting point crop farm with 1,000 ha cropland
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Nature-inclusive PV and wind energy

Rather than an Agri-PV model, which can include the
production of food, feed, fuel and fiber, large farms can opt
for a nature-inclusive PV system. Designed to increase
biodiversity, these systems include features such as flower
strips where a wide variety of vegetation grows. This cre-
ates habitats for wildlife and helps to regenerate the soil.
Nature-inclusive PV systems typically offer around 30%
higher land lease and services rates.

Farms that opt for nature-inclusive PV do not incur extra
expenses and can achieve an overall profit of roughly
€2,000-€3,000 per hectare per year. Ideally, the system is
implemented on voluntarily set-aside cropland area, farm-
land status is maintained!. However, farmland status for
set-aside areas is not yet fully certified in many European
countries, including Germany, so this is not guaranteed.

Some farmers install wind energy projects, rather than PV
options. The wind turbines and associated infrastructure,
such as access roads, occupy a relatively small amount of
land, but command much higher land lease fees than
Agri-PV and nature-inclusive PV projects. A downside is
that onshore wind projects take much longer to develop
than PV and Agri-PV projects. However, if well planned and
executed, wind projects can bring benefits at the communi-
ty level by enabling multiple farms to transition at the
same time. A best practive example for wind projects,
implemented in France to promote the RegenAg transition,
has brought eight farmers additional income streams.?

* In such cases, the farmer is responsible for a non-productive agri-
cultural activity aiming to increase ecosystem services and natural
capital on the project site. In this type of multifunctional land use the
farmer can receive Eco-Schemes support from the EU-CAP

2 BayWa r.e. soutient l'agriculture durable, https://www.baywa-re.fr/fr/
entreprise/actualites/details/baywa-re-soutient-lagriculture-durable



Considerations When
Implementing Agri PV

small, medium and large farms transitioning to

RegenAg. By offering both short-term financial relief
and long-term profitability, Agri-PV enables farmers to
navigate the challenges of transitioning to regenerative
farming, while ensuring a stable income stream. Whether
through ownership or land leasing, Agri-PV provides flexibil-
ity and resilience, positioning farms for a future that’s
better for them and better for the planet.

Q gri-PV is as an interesting and attractive option for

We have used simplified models of single farms for this
report but in the real world, solar power generation and
related proceeds can bring benefits for farming co-opera-
tives and rural communities that devise co-ownership

models. In many cases they may use the electricity too. In
this way, Agri PV can act as a stimulus for rural value cre-
ation beyond the perimeter of the farm and the scope of
RegenAg.

Although Agri-PV presents valuable opportunities, it is not
without risks. Operational risks such as damage to PV
modules can increase costs, long-term lease agreements
introduce contractual risks, and PV systems may underper-
form. Regulatory changes, extreme weather events, and
the financial stability of project developers also introduce
uncertainties that farmers should consider when adopting
Agri-PV.
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Who is Agri-PV Best Suited for?

Agri-PV is generally suited for farms with pastureland,
grassland for hay production or those growing crops. Medi-
um to large farms, especially those in regions with plentiful
sunshine, are well-suited for Agri-PV, as they can balance
energy generation and agricultural productivity without
compromising yields or livestock welfare. Smaller farms
can also benefit, particularly through customized solar
configurations that fit their needs.

For successful Agri-PV implementation, farms must comply
with local and national regulations. It’s crucial that agricul-
tural activities remain the primary use, with solar energy
as a complementary function. Farmers should consult with
authorities to ensure their plans meet zoning laws and
agricultural standards, which allow them to benefit from
subsidies and tax advantages. Aligning with these legal
frameworks ensures long-term project viability. In some
European nations there are programs that support the
implementation of Agri-PV. In Germany, for example, the
»Rentenbank® offers low-cost financing to small farms, as
do federal state development banks®.

A Structured Process for Agri-PV: The 7 C’s

To implement Agri-PV successfully, it is important to follow
a structured process that covers seven key steps — known
as the 7 C’s. These steps ensure that both the agricultural
and energy aspects of the system are optimized for the
farm’s needs. Ideally, they will be carried out by the farmer
in partnership with an Agri-PV project developer.

CONDITIONS:

Begin by analyzing the specific agronomical conditions of
the farm — soil type, crop selection, and local climate,
especially sunshine intensity. This information will guide
the design and setup of the Agri-PV system.

COMPREHENSIVE FARM VIEW:

Evaluate the financial impact and estimate future income
streams, considering projected agricultural production, the
costs of Agri-PV, and the potential income from selling
energy. Also consider possible investments, such as agri-
cultural equipment, implications for subsidies, and decide
whether the owner-operator model or lease model is the
best option. Assess which of the farm’s fields and mead-
ows are best suited for Agri-PV installation.

CONFIGURATION:

Define the technical specifications of the system, such as
the layout of the panels, their tilt, and distances from key
farm structures, ensuring they integrate seamlessly with
agricultural activities.

* https://www.rentenbank.de/programmbkredite/zukunftsfelder-im-fokus/

BOSTON CONSULTING GROUP + BAYWAR.E.

CROP AND ANIMAL PERFORMANCE:

Conduct a pre-analysis to predict how the system will affect
crop yields, light availability, and livestock welfare at the
selected location. This step ensures that the Agri-PV sys-
tem will enhance, rather than hinder, agricultural produc-
tivity.

CONSUMPTION:

Assess the proportion of energy that will be used on the
farm versus the amount transferred to the grid and devel-
op the business case. This balance is key to ensuring the
system’s financial viability. Depending on tariffs, significant
cost savings can be made by consuming power generated
by the farm rather than purchasing it from the grid.

COMPATIBILITY:

Make sure that the project complies with all legal require-
ments and aligns with the country’s agricultural standards
as well as tax legislation. This helps secure subsidies and
ensures the system remains viable.

COLLABORATION:

Engage with stakeholders such as local authorities, re-
search centers, and maintenance teams to leverage their
expertise and ensure the project runs smoothly. All risks
and benefits, and liabilities and obligations, must be
agreed upon. The land lease agreement, the service agree-
ment for greenkeeping of the project area, and/or the PPA
are governed by signed contracts. The basis of a smooth
permitting process is a holistic and transparent agricultur-
al concept explaining how the Agri-PV system is integrated
into the farm’s agricultural model, and what benefits it
brings.

Conclusion: A Call to Action for Farmers
Considering Agri-PV while transitioning to
RegenAg

Agri-PV offers farmers an innovative way to boost and
diversify income — an opportunity to improve their finances
while contributing to environmental sustainability. It can
also help to stabilize the farm’s income during the transi-
tion period from conventional to RegenAg. Whether they
have small, medium or large farms, we encourage farmers
to explore the potential of Agri-PV by following the struc-
tured approach described above. Careful analysis and
leveraging the available support can help unlock their
farm’s potential to become more profitable and sustain-
able.
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Exhibit 8: The 7 C's for implementing Agri-PV

Step 7: Collaboration Step 1: Conditions

« Collaborate with stakeholders (authorities,
research centers, maintenance teams) for
expertise and smooth project execution.

« Formalize agreements (e.g., land lease,

Analyze the farm's agronomical conditions
(soil type, crop selection, local climate).
Consider sunshine intensity as a key factor.
Use the findings to design and set up the

service contracts, PPA) to clarify roles, Agri-PV system.
risks, and benefits.
« Present a transparent agricultural concept
to build trust and align with
ESG standards, promoting sustainability

across the food value chain. Step 2:Com prehensive

farm view

and Agri-PV.

« Ensure compliance with legal ) .
e Evaluate site-specific

and agricultural standards.

The 7 Cs for

«  Align with tax regulations. farmer-centric opportunities
o S bsidi d rt i (fields/meadows).
etom sustainability Agl’l PV o Decide on investment and

system sustainability.

implementation operation model

(lease/owner).
)
E @ Step 3: Configuration
bd « Define panel layout, tilt, and distances.
D ine £ d I\ « Ensure integration with farm structures.
° treetgeslgrme arm energy use vs. g INVZ, 8( « Align design with agricultural activities.
« Develop the business case for financial Qla
viability.

« Highlight cost benefits of high on-farm
consumption.

Step 4: Crop and Animal Performance

« Analyze impact on crop yields, light, and livestock welfare.
o Evaluate effects for the selected location.
o Ensure the system boosts agricultural productivity.

Source: BayWa r.e.; Expert & farmer interviews; BCG Analysis

Note: Excluding subsidiaries; assuming purely conventional farming as starting point crop farm with 1,000 ha cropland

e Assess P&L,income streams,
and subsidies for agriculture



Support from Regulators and Policy
Makers

gri-PV project implementation requires engagement

Awith five policy areas: energy, agriculture, tax, envi-
ronment, and building permits.

In Germany, a holistic policy regime offers support to the

three different farm archetypes. However, at the EU level,

many member states are yet to introduce coherent Agri-PV

regulations that apply to different farming sectors.

To encourage widespread Agri-PV adoption, we
recommend:

EU: To provide farmers with more certainty, the EU could
consider establishing an Eco Scheme to support agricultur-
al activity within Agri-PV projects as part of the second
pillar within the EU CAP policy. This would send a clear
message to member states that EU regulation encourages
EU CAP payments to farmers who are adopting Agri-PV
projects, and fosters support for this resource-efficient dual
use of farmland.

BOSTON CONSULTING GROUP + BAYWAR.E.

Member States: Within their National Strategy Plans for
Agriculture, EU Members States could allow Eco-PV project
development on arable land that has been set aside to
support biodiversity. A policy framework like this would
mean less farmland was lost to the PV project, while en-
couraging sustainable practices and soil regeneration.

Regulators: To encourage widespread Agri-PV adoption on
small farms, regulators could offer an equity payout
scheme. A tax could be levied on large solar projects and
redistributed to smaller farms to help them cover the cost
of Agri-PV implementation. Alternatively, small farms could
be encouraged to join forces and jointly engage in sizeable
PV projects across the borders of their individual landhold-
ings. Projects conducted via special entities such as Agri-PV
cooperatives could be granted administrative advantages
such as accelerated approval timelines and tax benefits.
Additionally, continued financial support, through subsidies
and energy production tariffs, will play a vital role in help-
ing farmers cover the initial costs of implementing Agri-PV.
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Appendix

Figure 1.3

Specification

Land under permanent
pasture

Land use
category

Typical Sheep, chicken

co-habitants

Configu- Overhead

ration

Fixed-Tilt 2P
Fixed-Tilt 3P
Tracking 1P
Tracking 1P

BayWar.e.
available
plant types

Set aside non-
productive farmland for
biodiversity

Pollinators

Overhead

Fixed-Tilt 2P
Fixed-Tilt 3P
Tracking 1P
Tracking 1P

Land under permanent
pasture

Fodder, Hay

Interspace

Fixed-Tilt 2P
Tracking 1P
Tracking 1P

What is Agri-PV? DIN SPEC 91434

Category |, Overhead, Double use of the agriculture area

Land under permanent
pasture

Cows, Donkeys, Horses,
Fodder, Hay

Overhea/Interspace

Fixed-Tilt 2P
Tracking 1P
Tracking 1P

1. 2. 3. 4. S.
Grazing-PV o c’\llj ;%E_PV Hay-PV Crop-PV

Arable land
Cereals, Vegetables X
A
RSPt
5O 3
\‘\2\)“6(\

Interspace |

Fixed-Tilt 2P

Tracking 1P

Tracking 1P

Highly elevated, many synergy effects, agriculture under PV modules, e.g., special crops

Source: Fraunhofer ISE

o Agri-PV Definition, Quality Standard, common understanding necessary to regulate and govern Agri-PV
« No land-use change in spacial planning, agricultural subsidy for the farming activity stays in place
o Increase in land-use efficiency is obligatory

o Cat. I, maximum loss of agricultural land due to Agri-PV installation: 10% of project area
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What is Agri-PV? DIN SPEC 91434
Category I, Interspace, Parallel use of the agriculture area

Installed close to the ground, lower synergy effects, agriculture between PV modules, e.g. grain & vegetable growing

Source: Fraunhofer ISE

e Cat.Il, maximum loss of agricultural land due to Agri-PV e Link to download [Elf
installation: 15% of project area DIN SPEC 91434

o Cat. | & Il, more than 2/3 of agricultural yield must be in Spanish or
preserved compared to before and regional average English:

o External expert must approve quality assurance in Agri-PV
project and agricultural feasibility

What isn’t Agri-PV?

Differentiation of Agri-PV from conventional ground-mounted PV (GM-PV)
o Agri-PV always includes a farmer and an agricultural activity on project area
e GM-PV does not include a farmer and no agricultural activity on project area
o Definition of “farmer” &

“agricultural Activity” in European
Union according to Article 4 of EU

o In Agri-PV the prime land use is the agricultural activity and the secondary land use is the PV power generation. Thus, the
status of farmland may remain farmland whereas in GM-PV the status farmland is very likely changed to industrial/settlement

area.

e In a conventional ground-mounted PV project, no farmer e In an Agri-PV project, always a farmer is involved, and
is involved, and no agricultural activity is carried out on agricultural activity is carried out on the project area.
the project area. Usually, high Ground Cover Ratio Usually, lower GCR compared to GM-PV.

(GCR).



Table 1: Small farm details

Revenues & costs per year, first 7 years in thousand €, based on 2.5 ha Agri-PV on pasture
land

Year 1 2 3 4 5 6 7 Comments

P¥ Revenue

Installed capacity (kwp) 9938 998 998 998 998 998 9938

Faperpiadienon 1,200 | 1,196 | 1,293 | 1,189 | 1,186 | 1,182 | 1,179

(kwh/koap)
Tariff (in ct/kwh) 9.36 9.386 9.36 9.36 9.36 9.36 9.36
Total revenue (k€) 112 112 111 111 111 110 110 Product of cap., prod., and tariff

PV Costs (k€)

Equity investment (110)

Loan repayment +int. 75.4) | (75.4) | ¢75.4) | (75.4) | (75.4) | (75.4) | 90% financed at 4% interest
Maintenance as | e | @a | @8 | as) | as | e

Insurance 22 | el ey | e | ey | e | ey

Tax advisor & op. ) ) (4) @ )] 5] 4

Smart meter & other a6 | a8 | a8 | a8 | 68 | 38 | 38

Total PV costs (129) (94 LY (Y 90 (LY (LY

Other Effects (k€)

15% yield change 0.5) (0.5) (0.5) (0.5) 0.5) 0.5) 0.5) On remaining land due to shading
y Based on 2.5% prod. area

Rev. reduction 0.1) (0.1) (0.1) (0.1) (0.1) 0.1) 0.1) O

Var. cost reduction 0.04 0.04 0.04 0.04 0.04 0.04 0.04 Seeds,inputs, & var. machine costs

15% subsidy reduction ©.1) (0.1) (0.1) (0.1) (0.1) ©.1) ©.1) | 85% of subsidy remains

Total other effects 086 | 06 | 08 | 08 | w08 | 08 | 0.8

Totals (k€) an 17 17 16 16 16 15




Table 2: Medium mixed farm details

Revenues & costs per year, first 7 years in thousand €, based on 30 ha Agri-PV on grass land

Year 1 2 3 4 5 6 7 Comments
PV Revenue (k€)
Fixed land lease B0 60 60 60 B0 B0 B0 2,000€/ha
Service Contract 15 15 15 15 15 15 15 500€/ha, cleaning 2x per year
Total revenue 75 75 75 75 75 75 75
PV Costs (k€)
Fix. machine costs 40.0) 0 0 0 0 0 0 Purchase of cleaning equipment
Var. machine costs 0.3 0.3) 0.3) 0.3) 0.3) ©0.3) (0.3) | Wear,tear, fuel on exist. Machines
Labor costs 0 0 0 0 0 0 0 No extra costs
Total PV costs (40.3) 0.3) (0.3) (0.3) (0.3) (0.3) (0.3)
Other Effects (k€)
15% vield change 5.3 5.3) 5.3) (5.3) (5.3) (5.3) 5.3 On remaining land due to shading
Rev. reduction 3.9 3.9 3.9) 3.9 (3.9 (3.9 3.9 Based on 10% prod. area reduction
Var. cost reduction 19 19 19 1.9 1.9 19 1.9 Seeds, inputs, & var. machine costs
15% subsidy reduction 0.9 0.9) 0.9) (0.9) 0.9) 0.9) (0.9) | 85% of subsidy remains
Total other effects (8.2) (8.2) (8.2) (8.2 (8.2) (8.2) (8.2)
Totals (k€) 27 67 67 67 67 67 67




Table 3: Large crop farm details

Revenues & costs per year, first 7 years in thousand €, based on 100 ha Agri-PV on crop land

Year 1 2 3 4 5 6 7 Comments
PV Revenue (k€)
Fixed land lease 200 200 200 200 200 200 200 2,000€/ha
Service Contract 50 50 50 50 50 50 50 500€/ha, cleaning 2x per year
Total revenue 250 250 250 250 250 250 250
PV Costs (k€)
Fix. machine costs 40.0) 0 0 0 0 0 0 Purchase of cleaning equipment
Var. machine costs 2.1) (2.1) (2.1) (2.1) (2.1) 2.1 (2.1) | Wear,tear, fuel on exist. Machines
Labor costs 2.7 2.7 2.7) 2.7) 2.7) 2.7 2.7 30€/hour rate at 4.5ha/hour
Total PV costs (44.8) | (4.8) (4.8) (4.8) (4.8) (4.8) 4.8
Other Effects (k€)
15% vyield change (22.6) | 228) | (22.6) | (22.6) | (22.6) | (22.8) | (22.6) | On remaining land due to shading
Rev. reduction (26.8) | 286.8) | (26.8) | ¢268) | (26.8) | (26.8) | (268) | Based on 15% prod. area reduction
Var. cost reduction 13.2 13.2 13.2 13.2 13.2 13.2 13.2 Seeds, inputs, & var. machine costs
15% subsidy reduction [€)) 3) 3 (&)} 3) €)) 3 85% of subsidy remains
Total other effects (39) (39) 39 39 (39 (39 39
Totals (k€) 166 206 206 206 206 206 206
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