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Introduction

Approximately 12% of Japan's land area is farmland. Forests account for 66% of the total land
area, followed by farmland (according to the Ministry of Land, Infrastructure, Transport and Tourism's
“Land Use Status Survey” for 2020). While farmland plays a crucial role in supplying food, there has
been a recent expansion of “abandoned farmland” across the country where crops are no longer
cultivated. Currently, nearly 10% of all farmlands has been abandoned. With the aging of the
agricultural workforce, this trend is expected to continue and worsen in the future.

The increase in abandoned farmland left unattended could lead to the deterioration of local
communities. It is essential for the nation to take comprehensive measures to address this issue. An
effective method to revive agriculture by utilizing abandoned farmland is “solar sharing.” This
involves installing solar panels on the upper part of farmland while continuing to cultivate crops on
the lower part. Since it utilizes the natural blessing of sunlight for both agriculture and electric power
generation, it is called “Solar Sharing.”

In Japan, it is generally referred to as “agricultural solar power generation,” while overseas it is
commonly called “Agri-PV” or “Agri-photovoltaics.” These terms prioritize power generation.
However, if power generation is prioritized over agriculture, there is a risk that crop cultivation may
not proceed successfully. To avoid such a situation, this report uses the term “Solar Sharing.”
Continuing agriculture is the priority, and power generation is a means to support agriculture. Solar
power generation helps mitigate climate change and contributes to the revitalization of agriculture.

In 2013, the Ministry of Agriculture, Forestry and Fisheries issued guidelines for executing solar
sharing (agricultural solar power generation) on farmland. To install solar power generation
equipment on farmland, it is necessary to obtain temporary conversion permits to allow the land to
be used for non-agricultural purposes. The number of permits already obtained has exceeded 5,000
nationwide. On farmland that was previously abandoned, solar panels are being installed on pillars,
and various crops such as rice, soybeans, vegetables and fruits are being cultivated beneath them.

The most important requirement for obtaining temporary conversion permits is ensuring a certain
level of crop yield. To sustain solar sharing over the long term while meeting this requirement, it is
crucial to prioritize agricultural activities. Additionally, establishing a stable sales system for high-
quality crops is essential.

The number of businesses achieving success through solar sharing is growing nationwide. A
typical example can be seen in Sosa City, Chiba Prefecture. In the northern part of Sosa City, where
there are many abandoned farmlands, solar sharing is already being implemented on 40 farmlands.
Organic soybeans and barley are cultivated under solar panels. Young people are also participating
in crop cultivation, achieving sufficient harvest yields while establishing a business model that returns
solar power generation revenues to the local community.



Solar sharing projects have spread to every prefecture from Hokkaido to Okinawa. Successful
projects focus on improving crop quality, building new business models of crop sales, and
collaborating with the local community. They also devise innovative ways to install solar power
equipment suitable for crop cultivation. Solar panels block direct sunlight in summer, which also
helps prevent crops from sunburn.

On the other hand, there has been an increase in cases where harvest yields fail to meet
requirements. In March 2024, the Ministry of Agriculture, Forestry and Fisheries strictly defined the
requirements for temporary conversion permits in a ministerial ordinance. If harvest yields fail to
meet requirements, the local Agricultural Committee will guide improvement measures, and if no
improvement is seen, the temporary conversion permit may be revoked.

Certain regulations are necessary to ensure the healthy development of solar sharing. However,
considering its role in resolving abandoned farmland and revitalizing agriculture, it is desirable for
the national and local governments to expand policies that actively support operators. Given the
expected increase in abandoned farmland in the future, it is important to promote sustainable
agricultural management by implementing solar sharing and enhance profitability even if farmlands
are not currently abandoned.

Chapter 1 of this report takes a detailed look at the case of Sosa City, where solar sharing is active.
The leading projects are revitalizing agriculture by utilizing low-productivity abandoned farmland,
returning a portion of the profits to the local community, and working with residents in the region. In
this chapter, key success factors are explored by touching on new projects and issues such as costs.

Chapter 2 provides an overview of the current state of agriculture in Japan, where the number of
abandoned farmlands is increasing due to the aging of agricultural workers. Based on the situation,
the implementation status of solar sharing, which is expected to help curb the increase in abandoned
farmlands, the nationwide potential for its adoption, and an overview of the temporary land use
permits required to implement the project are explained for revitalizing agriculture in Japan.

Chapter 3 summarizes key measures for successfully implementing solar sharing from four
perspectives through on-site research of the leading projects nationwide from Hokkaido to Okinawa.
They are measures for improving crop quality, sustainable agricultural business models, expanding
the number of new farmers by collaborating with local communities, and installing solar power
generation equipment suitable for farmland.

Finally, Chapter 4 proposes key issues and recommendations. Compared to installing solar panels
on conventional land, solar sharing involves higher installation costs. To expand nationwide, cost
reduction and support measures from the national and local governments are essential. Additionally,
policies such as standardizing the temporary land use conversion permit process and enabling the
sharing of crop cultivation data from solar sharing are required.



Chapter 1: Projects focusing on agriculture than power generation

@ Led by citizens to roll out across 40 sites

The region where solar sharing is most prevalent is Sosa City, Chiba Prefecture. Located
approximately 70 kilometers east of Tokyo, it is a small city with a population of 33,000 facing the
Pacific Ocean.

The city is surrounded by farmland, with approximately 3,000 hectares (1 hectare = 10,000 square
meters) of cultivated land (used by farmers and other agricultural and forestry operators to produce
crops) as of 2020. 78% of the farmlands are paddy fields, with rice production exceeding 2 billion
yen annually.

The number of agricultural workers in Sosa City has declined significantly. From 5,315 in 2010,
the number fell to 2,514 in 2020, less than half in 10 years. Aging is a major factor. As a result, the
amount of abandoned farmland where crops are not cultivated has expanded to 530 hectares. This
is typical of rural areas in Japan. In particular, the farmland in the lizuka district in the northern part
of Sosa City was developed by cutting down mountains and forests, resulting in poor drainage and
making it unsuitable for crop cultivation. This is another reason for the increase in abandoned
farmland.

In 2013, a solar sharing project was launched with the aim of eliminating abandoned farmland and
revitalizing agriculture. The catalyst for this project was the accident at the Fukushima Daiichi
Nuclear Power Plant in 2011. For achieving energy self-sufficiency, citizens began planning to build
a renewable energy power plant and established a new entity “Shimin Energy Chiba” with a capital
of 900 thousand yen. Utilizing abandoned farmland in the lizuka district, the “Shimin Energy Chiba
Sosa First Power Plant” began operations in September 2014 (Photo 1). Although the power
generation capacity is small at 30 kW (kilowatts) on an AC (alternating current) basis, it garnered
attention as Japan's first solar sharing project funded by citizens.

Approximately 500 vertical solar panels were installed on 800 square meters (0.08 hectares) of
farmland. Soybeans and wheat were initially cultivated beneath the panels, and currently soybeans
and barley are grown in rotation. By doubling the spacing between panels, the shading rate (the
proportion of farmland covered by solar panels when viewed from above) is 33—-35%. The design
ensures sufficient sunlight reaches the ground, minimizing impact on crop growth. Annual harvest
yields are equivalent to the average for organic farms in the region.

In addition to the company's start-up funds, citizens purchased and owned solar panels to cover
the cost of installing the power generation equipment. The business model involves paying interest
to purchasers from Shimin Energy Chiba based on electricity sales and crop income. The annual
power generation is approximately 40,000 kWh (kilowatt-hours). The project has been certified under
the FIT (Feed-in Tariff) system and sells electricity at 36 yen per kWh.



Photo 1 “Shimin Energy Chiba Sosa First Power Plant”

Source: Shimin Energy Chiba

Starting with the first project, Shimin Energy Chiba has expanded solar sharing projects in the
lizuka district to 25 locations. The total capacity of the power generation facilities exceeds 6 MW
(megawatts = 1,000 kilowatts). Recently, with the decline in FIT purchase prices, there has been an
increase in projects that do not apply FIT.

The lizuka district has approximately 80 hectares of abandoned farmland, and solar sharing has
enabled the resumption of crop cultivation on approximately 20 hectares. Including power plants
operated by companies other than Shimin Energy Chiba, there are now 40 solar sharing projects in
the lizuka district alone. There are also several solar sharing projects in other areas of Sosa City.

Solar power generation sometimes faces opposition from local communities due to landscape
concerns. However, such issues have not arisen in Sosa City to date. Upon visiting the site, the sight
of solar panels arranged on grid-like supports does not feel out of place (Photo 2). The area appears
more orderly than when it was left as abandoned farmland. It also resembles the appearance of a
vinyl greenhouse when installed.



Photo 2 Solar sharing landscape in the lizuka district

Source: Renewable Energy Institute

There are two large-scale solar sharing projects in the lizuka district. One is the “Sosa Mega Solar
Sharing First Power Plant”, which began operations in March 2017 (Photo 3). This is the first mega
solar-scale solar sharing project in Japan. It temporarily converted 32,000 square meters (3.2
hectares) of vast abandoned farmland. The number of solar panels installed is approximately 10,000.
The power generation capacity is 1 MW (AC-based), and the electricity generated amounted to 1.57
GWh (gigawatt hours = 1 million kilowatt hours). Under the solar panels, soybeans and barley for
beer production are cultivated in a rotation system.

The total project cost is 300 million yen. The Jonan Shinkin Bank, which is actively supporting the
development of solar sharing, provided a loan of 220 million yen, while power generator SBI Energy
contributed 40 million yen, Shimin Energy Chiba contributed 20 million yen, and two other companies
contributed 10 million yen each.

This large-scale project has been underway for more than seven years since its launch, and both
power generation and agriculture are progressing successfully. The power generation business has
been certified under the FIT system, selling electricity at 32 yen per kWh, with annual sales of
approximately 50 million yen. The project pays commission fees and land rent to farmers/landowners
and contributes sponsorship funds to the local council to support the construction of agricultural
facilities. The project is generating profits after paying fixed asset tax to Sosa City.



Photo 3 “Sosa Mega Solar Sharing First Power Plant”

Source: Shimin Energy Chiba

Agriculture is managed by “Three Little Birds,” established in the lizuka district in 2016. It was
established by local young farmers and new entrants to agriculture. The company is engaged in
organic cultivation of soybeans (summer to autumn) and barley (winter to spring) under the solar
panels. Three Little Birds receives a portion of the power generation business's income as
agricultural expenses. Combined with the sale of agricultural products, the company operates
agriculture businesses with expecting stable long-term income.

To execute solar sharing, temporary land use permits for agricultural land are required. One of the
requirements for obtaining such permits is ensuring that crop yields maintain at least 80% of the
average Yyield for the same crops in the region. In the project managed by Three Little Birds, crop
yields are maintained at the regional average level. Measures such as improving drainage in
agricultural land are implemented to promote crop growth and enhance quality. Solar sharing has
the effect of suppressing direct sunlight and temperature increases in summer by solar panels.

In April 2023, the “Sosa Ohisama Power Plant” began operations at twice the scale of 1.92 MW
(AC-based) solar power generation facility. It constructed on 64,500 square meters (6.45 hectares)
of abandoned farmland in the same lizuka district (Photo 4). The facility has received FIT certification
and sells the generated electricity at 18 yen per kWh.



The total project cost is 520 million yen. In addition to Shimin Energy Chiba, local certified farmers
“Sosa Ohisama Farm” who own farmland, “Agri Tree” supporting solar sharing projects nationwide,
SBI Energy, and ENEOS's venture capital, have also invested (a total of 320 million yen). Additionally,
Chiba Bank provided a loan of 200 million yen through the sustainable finance program for achieving
a sustainable society. Agriculture is managed by Three Little Birds cultivating soybeans and wheat
with proven track records.

Photo 4 “Sosa Ohisama Power Plant”

Source: Shimin Energy Chiba



@ Key factors for expanding solar sharing

There are several factors that contributed to the expansion of solar sharing in Sosa City, and the
most important one is that enthusiastic people promoted it. Not limited to solar sharing, looking at
successful renewable energy development projects across the country, there are many cases where
enthusiastic people persevered in their efforts.

Two individuals spearheaded the solar sharing initiative in the lizuka district of Sosa City. One was
Shigeo Tsubaki, who had been engaged in agriculture in the district for many years, and the other
was Mitsuhiro Higashi, who had been involved in the distribution of organic agricultural products in
Tokyo. Concerned about the declining population and increasing number of abandoned farmlands
in the district, Tsubaki, along with Higashi, who had a strong interest in solar sharing, established
Shimin Energy Chiba, marking the beginning of the initiative.

Thanks to Tsubaki's promotion of solar sharing, many farmers agreed to lease their land. While
permission from the local agricultural committee is required to temporarily repurpose farmland,
Tsubaki's agricultural track record led to swift approval. The initial project achieved steady results,
and the cooperative framework within the region expanded.

Contributing to the district in tangible ways is proving effective. One program is the “Solar Power
Station” (Photo 5). In the event of a power outage during a disaster, electricity generated from solar
power is provided free of charge to residents.

Photo 5 “Solar Power Station” in case of power outage

Source: Renewable Energy Institute



In 2019, a big typhoon struck Chiba Prefecture, causing widespread power outages that lasted for
three weeks. At that time, the Solar Power Station supplied electricity and demonstrated their
effectiveness. The City of Sosa recognized the importance of disaster countermeasures through
solar sharing and concluded an agreement with the lizuka District Council in 2022 regarding the
supply of electricity from solar power generation facilities during disasters. In the event of a large-
scale power outage, the city can request the Council to provide solar power free of charge.

There are three other key factors contributing to the expansion of solar sharing in Sosa City. First,
the implementation of solar power generation facilities prioritizing agriculture; second, the selection
of crops suitable for farmland; and third, collaboration with local communities and businesses.

B Key Factor 1: Facilities prioritizing agriculture

The solar sharing power generation facilities in the lizuka district are basically built with a common
design. The solar panels are approximately 2 meters long and 35 to 40 centimeters wide. The
installation interval is twice the width of the solar panels, reducing the shading rate to about one-
third (Photo 6).

Photo 6 Installation of solar panels

Source: Renewable Energy Institute

The height of the support pillars is 3.2 to 3.3 meters above ground. These pillars are arranged in
a grid pattern at intervals of 4.2 meters. Each grid is designed to accommodate eight solar panels
(two panels x four rows). The direction of the solar panels is adjusted to match the shape of the land,
with either a 30-degree tilt toward the south or a 25-degree tilt toward the southeast or southwest.



The sun rises in the east in the morning, moves to the south at noon, and sets in the west in the
evening. During this time, the direction of sunlight gradually changes, causing the shadow cast by
the solar panels on the farmland to shift slowly. Over time, sunlight is evenly distributed across the
entire farmland, ensuring the necessary amount of sunlight for crop growth. In summer, the shadow
also helps prevent sunburn caused by strong sunlight (Photo 7).

Source: Renewable Energy Institute

Since the pillars are over 3 meters high and spaced about 4 meters apart, there's enough room
for a small tractor to drive between them (Photo 8).

Photo 8 Small tractor driving between pillars
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Source: Renewable Energy Institute
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B Key Factor 2: Selection of crops

The lizuka district of Sosa City is an area where farmland was created by cutting down mountains,
resulting in poor drainage. Soybeans and barley were chosen as crops that can grow under such
conditions (Photo 9). Soybeans have the effect of increasing nitrogen in the soil. Nitrogen is an
essential fertilizer for growing crops. Barley, on the other hand, spreads its roots deep into the sail,
helping to soften it. By alternating the cultivation and harvest of soybeans from summer to fall and
barley from winter to spring, the soil quality is gradually improved. Once the soil is improved, it
becomes possible to cultivate other crops as well.

\

Source: Shimin Energy Chiba

Three Little Birds, which is responsible for crop cultivation, is focusing on a farming method called
“no-till farming.” As the name suggests, this method cultivates crops without tilling the soil. More than
half of the CO; (carbon dioxide) absorbed by crops through photosynthesis is used to produce leaves
and stems, while the rest is sent into the soil. Microorganisms in the soil break down the CO- and
store it as organic carbon. However, when farmland is tilled, this organic carbon is released into the
atmosphere, becoming a greenhouse gas. No-till farming has the effect of preventing global warming.

Additional efforts are being made to improve drainage. Ditches are being dug around the farmland
to facilitate water flow (Photo 10). The underground water veins that existed when the district was
forested were severed due to farmland development. The ditches aim to restore water circulation
and revive the water veins.

11



Photo 10 Ditch excavation

Source: Renewable Energy Institute

All farmlands used for solar sharing in the lizuka district is classified as “Type 1”. This type of
farmland is subject to the national land improvement project, and as a general rule, it cannot be
converted for non-agricultural use. However, if certain conditions are met, the Agricultural Committee
established by the municipality may grant permission for temporary conversion. Typically, temporary
conversion is permitted for up to three years. In cases where a certified farmer with agricultural
experience is responsible for crop cultivation, temporary conversion for up to 10 years may be
permitted. Solar sharing projects in the lizuka district are permitted for temporary conversion for up
to 10 years. If appropriate operations are maintained, the temporary conversion period can be
extended.

The basic requirement for temporarily converting farmland for solar sharing is to cultivate crops
under solar panels and achieve a certain level of harvest. The requirement is 80% or more of the
average harvest for the same crop in that region. There is an obligation to report annual cultivation
results and financial statements to the Agricultural Committee, and if the harvest falls below the
requirement, guidance on improvement measures may be provided. If no improvements are made,
the temporary conversion must be terminated, and the land must be restored to its original
agricultural state.

In the solar sharing projects managed by Three Little Birds in the lizuka district, the average yield
for the region is being maintained. If this situation continues, an extension of the temporary
conversion period will be approved. This would enable 20 years of project operation, and projects
certified under the FIT system could recover their initial investment through power sales for 20 years
as planned.

12



B Key Factor 3: Collaboration with local communities and businesses

To make solar sharing a success, cooperation with the local community is essential. It is necessary
to obtain an understanding of farmland owners and lease or purchase the land, as well as getting
temporary conversion permits for farmland from the municipal Agricultural Committee composed of
certified farmers and other local stakeholders.

If the benefits of solar sharing for the local community can be demonstrated, it will be easier to
obtain cooperation when starting new projects. Conversely, if there are no benefits or if there are
negative impacts, there is a risk of opposition from residents. While this is not limited to solar sharing,
gaining the understanding of the local community is particularly important when utilizing farmland.

In the solar sharing projects led by Shimin Energy Chiba in the lizuka district, the focus is on
contributing to the local community. A portion of the profits is donated to the local council. This
contribution has increased to approximately 5 million yen annually as the solar sharing project
expands. These funds are utilized for activities such as farmland restoration and warehouse
construction. The fixed asset tax on power generation facilities exceeds 20 million yen annually,
contributing to Sosa City's tax revenue. The project also leverages solar sharing revenues to support
new residents and farmers. This business structure, which emphasizes collaboration with the local
community, is being promoted as the “Sosa Model” and plans are underway to expand it nationwide.

The Sosa Model aims to stabilize and expand agricultural income by collaborating with businesses
to expand sales channels and agricultural product development. A good example is a project in
collaboration with Patagonia, an outdoor clothing and gear manufacturer. Patagonia has provided
financial support for the development of two solar sharing sites in the lizuka district (Photo 11), and
the electricity generated is used in Patagonia’s stores and offices. Patagonia, which is actively
working to mitigate climate change worldwide, not only focuses on increasing the use of solar power
that does not emit CO2 but also emphasizes the CO, absorption effects of solar sharing.

Photo 11 Solar sharing site supported by Patagonia
-, e

Source: Renewable Energy Institute
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In addition, Patagonia cooperates in the sale of crops harvested through solar sharing. Patagonia
produced miso using organically grown soybeans and sold it in stores and the online shop starting
in March 2024 (Photo 12). The product was manufactured by a miso maker using soybeans grown
through no-till farming by Three Little Birds. The miso made from soybeans with a greater CO;
absorption effect than conventional soybeans, was branded as a Patagonia product appealing to a
wide age range.

Photo 12 Miso made from soybeans harvested by no-till farming
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Source: Patagonia

@® Future development plans and key challenges

In Sosa City, which has established a solar sharing business model, a new development project
has begun. The city was selected as a decarbonization pioneer region by the Ministry of Environment
in November 2023 and will execute “decarbonization promotion project centered on solar sharing”
until the end of fiscal year 2028.

As the core company for this project, Sosa Mirai was established in April 2023. With seven
investors including Shimin Energy Chiba, the City of Sosa invested in the new company. The
representative of the new company is Shigeo Tsubaki, who has been promoting solar sharing in the
lizuka district.

In Sosa City, solar sharing has been expanded for harvesting soybeans and barley. In the new
project, solar panels will be installed in rice paddies for rice cultivation under the solar panels. The
plan is to build solar power generation facilities with a total capacity of 2.2 MW in the lizuka district
and the Higa district, which is home to rice paddies, with one facility in each district. Construction is
scheduled to begin in the fall of 2025, with rice planting scheduled to begin in the spring of 2026.
Battery storage will also be installed to enable the use of electricity generated during the day at night.

14



The electricity generated in rice paddies will be supplied long-term to large-scale consumers within
the region through an off-site PPA (power purchase agreement) through Shiosai Power, a regional
power retailer headquartered in Sosa City, as well as provided to households.

The know-how gained from this new project will be shared with other regions to expand it
nationwide. Plans are underway to collaborate with Maibara City in Shiga Prefecture, Sekikawa
Village in Niigata Prefecture, and Asagiri Town in Kumamoto Prefecture to jointly procure vertical
solar panels for solar sharing and reduce costs.

One of the benefits of implementing solar sharing in rice paddies is the expected effect of reducing
methane emissions from the paddies. Shimin Energy Chiba and Fukushima University conducted
joint research in fiscal year 2024. The results of the research show that installing solar panels above
rice paddies lowers the ground temperature of the paddies, reducing methane emissions from the
paddies by more than 50% compared to normal levels. The effectiveness of solar sharing will also
be verified by comparing rice yields.

Another project is applying perovskite solar cells, which are expected to be the next-generation
solar power generation technology, to solar sharing. Shimin Energy Chiba established a new
company called TERRA in 2021 to promote perovskite solar cells both domestically and
internationally.

TERRA is collaborating with Sekisui Chemical, which develops perovskite solar cells, to launch a
demonstration experiment in the lizuka district in August 2024. The film-type perovskite solar cells
developed by Sekisui Chemical are attached to both sides of a curved lens-shaped vertical panel
(Photo 13). This allows power generation on the back side using reflected light from the ground.

Photo 13 Prototype for solar sharing equipped with perovskite solar cells

5

Source: Renewable Energy Institute
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By installing these solar panels horizontally in an east-west direction, they can efficiently receive
sunlight from morning to evening and generate electricity. Compared to south-facing installations,
light and shade reach crops in short cycles, which is expected to have a positive effect on crop
growth.

Currently, a prototype is being used to verify power generation efficiency at a demonstration facility
in the lizuka district. Commercialization is planned by the end of 2025. Compared to conventional
crystalline silicon solar panels, this design offers the advantage of reducing weight by approximately
half. This weight reduction is expected to enable a reduction in the number of support pillars required.

Support pillars are usually installed in a grid pattern at approximately 4-meter intervals. With
perovskite solar cells, installation at approximately 6-meter intervals is anticipated. Reducing the
number of support pillars by half will reduce construction costs. TERRA predicts that by 2028, it will
be possible to keep initial investment costs lower than those for crystalline silicon-type solar panels.
The wider spacing between support pillars will allow large tractors to be used for agricultural work.
Initially, the plan is to install the panels in fields, but from 2025 to 2026, TERRA plans to begin
demonstration projects using perovskite solar cells in rice paddies as well.

While the new solar sharing projects in Sosa City began, several challenges remain. The first
challenge is power generation costs. The FIT certified electricity price was set high when the program
started in 2012. However, in recent years, the price for solar power has decreased, making it
impossible to rely on FIT for new projects. It is necessary to improve profitability by reducing costs
through innovative construction methods. It usually takes 15 years to recover the investment from
the project commencement. Some projects with national or local government subsidies can recover
the investment more quickly.

Recently, off-site PPAs, in which companies seeking renewable electricity purchase at a fixed
price over the long term, are increasing. As of 2024, the typical contract price of off-site PPAs for
solar power generation is 13 to 16 yen per kWh. The purchase price for the Sosa Ohisama Power
Plant (certified under the FIT in fiscal year 2018), which began operations in April 2023, is 18 yen
per kWh, which is close to the off-site PPA price.

Considering the current trend of declining prices for solar panels and other equipment, it is
expected that power generation costs can be reduced in the future. If an off-site PPA is concluded
and electricity can be sold at a higher rate than under the FIT program, the cost issue may be
resolved. The electricity generated through solar sharing, which contributes to the development of
local agriculture, also holds high value for the companies purchasing it.

16



The second challenge is securing and training agricultural workers. In the lizuka district, Three
Little Birds is responsible for agriculture, but for expanding the know-how and business model to
areas outside Sosa City, it is necessary to increase the number of motivated agricultural workers.
Shimin Energy Chiba plans to establish an agricultural corporation called “TERRA Farm” in the
middle of 2025 and expand new type of agriculture through solar sharing nationwide. They will seek
investment from businesses to implement efficient agriculture systems utilizing information
technologies and robots in combination with no-till farming. Collaboration with agricultural high
schools and universities to create employment opportunities are being promoted.

The third challenge is grid connection. When solar sharing was first introduced in Sosa City, there
was sufficient capacity in the regional power lines, making it relatively easy to connect new power
generation facilities. However, in recent years, it has become common for it to take 3 to 4 years to
connect special-high-voltage power generation facilities exceeding 2 MW in the Tokyo area covering
Sosa City. In some cases, the construction costs required for connection can be extremely high. This
increases investment costs, reduces profitability, delays project launches, and impacts funding.
Prompt improvements by the government and grid operators are needed.

17



Chapter 2: Shrinking scale of agriculture, Increase in solar sharing

@® Current state and challenges of agriculture in Japan

The growing interest in solar sharing is driven by the fact that agriculture has been shrinking for
years, which is a critical problem for the country. Over the past 60 years since the high-growth era
of the 1960s, farmland has significantly decreased, the number of agricultural workers has declined,
and crop production has fallen. The food self-sufficiency rate (based on production value) has
dropped from 86% in fiscal year 1965 to 61% in fiscal year 2023.

The area of farmland peaked at over 6 million hectares in 1961 and decreased to 4.3 million
hectares in 2023. This represents a decrease of approximately 30%. The average annual rate of
decline is nearly 30,000 hectares. This is due to the conversion of farmland to non-agricultural uses
as it becomes difficult to cultivate crops. Solar sharing is an effective means of preventing conversion.

A major factor of conversion is the aging of agricultural workers, making it difficult to continue
farming. The number of agricultural workers, which was 2.24 million in 2005, decreased to 1.36
million in 2020. This represents a 40% decrease in just 15 years. Furthermore, approximately 70%
of agricultural workers are over 65 years old, while only about 10% are under 49 years old. As the
aging population continues to grow, the number of agricultural workers is expected to decrease, and
farmland is likely to shrink further due to abandonment.

The reduction in farmland area and agricultural workers has also led to a decrease in the overall
scale of agricultural production nationwide. Looking at total output, it decreased from 11.5 trillion yen
in 1990 to 9.5 trillion yen in 2023. In particular, rice production has decreased to less than half of
what it was. While the self-sufficiency rate for rice is currently close to 100%, there is a possibility of
declining if production continues to decrease in the future.

According to a survey by the Ministry of Agriculture, Forestry and Fisheries, the amount of “derelict
farmland” where crop cultivation is impossible continues to increase by more than 10,000 hectares
every year. Derelict farmland is determined by local Agricultural Committees based on on-site
inspections. As of 2022, the total space of derelict farmland exceeded 250,000 hectares nationwide.

Additionally, according to another survey based on farmers' self-reports (conducted every five
years as part of the Agricultural Census), the total space of “abandoned farmland” where no crops
are planned to be cultivated reached over 420,000 hectares as of 2020. This accounts for nearly
10% of the total farmland.
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@® Temporary conversion of farmland for solar sharing

As a measure to curb the increase in abandoned farmland, the Ministry of Agriculture, Forestry
and Fisheries has enabled “agricultural solar power generation” since fiscal year 2013, which installs
solar power generation equipment on farmland by erecting pillars. This marks the beginning of solar
sharing, which allows farmland to be used for both agriculture and solar power generation by sharing
sunlight for both purposes. The aim is to enable farmers to continue agricultural activities by
cultivating crops under solar panels while generating stable long-term income from solar power
generation.

In July 2012, the Feed-in Tariff (FIT) system was introduced, allowing electricity generated by solar
power to be sold at a fixed price for 20 years. As a result, the number of cases of farmland being
converted for solar sharing has continued to increase. In fiscal year 2022, a record 975 permits were
issued, bringing the cumulative total to over 5,000. Even as the cost of solar power generation has
decreased and the FIT purchase price has been lowered every year, the number of permits for
temporary conversion has continued to increase. The total space of farmland approved for
conversion has exceeded 1,200 hectares.

However, strict regulations are in place for the conversion of farmland.

Approximately 4 million hectares, or nearly 90% of Japan's farmland, is designated as “agricultural
use areas” for long-term agricultural development. In these areas, temporary conversion is permitted
for solar sharing projects under the condition that “appropriate farming continues” under the solar
panels. In principle, the conversion period is limited to three years, but if appropriate farming
continues, the conversion period can be extended.

Since the purchase period under the FIT system is 20 years, it is necessary to obtain extensions
every three years to recover the initial investment by the end of this period. This makes it difficult for
developers to predict investment recovery and secure funding.

To resolve this issue, it is possible to extend the temporary conversion permit period to 10 years
if certain conditions are met. Temporary conversion for up to 10 years is permitted in cases where
certified farmers with agricultural experience take on the role, where derelict farmland that is unable
to cultivate crops is utilized, or where low-productivity farmland (categorized in type 2) or farmland
located in urban areas (type 3) is utilized. Since a total of 20 years of conversion is possible with a
single extension, it becomes easier for developers to predict investment recovery.

As of fiscal year 2022, nearly half of all cases have been approved for temporary conversion for
up to 10 years. In the projects introduced in Chapter 1 by Shimin Energy Chiba in Sosa City, certified
farmers are leading the crop production to get permissions for temporary conversion for up to 10
years.
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In solar sharing, it is common to divide the installation of solar power generation equipment and
the cultivation of crops managed by each expert. Looking at cases that began by the end of fiscal
year 2022, 70% of the projects involved power generation companies installing the equipment, while
30% involved landowners or agricultural workers installing the equipment. In contrast, power
generation companies are responsible for crop cultivation (farming) account for less than 10%. In
most cases, farmland owners or agricultural workers are responsible for crop cultivation and receive
rent or farming commission fees from power generation companies.

Agricultural workers can achieve a more stable income by combining revenue from crop sales with
income from power generation. Solar sharing, which can enhance profitability compared to traditional
methods, will be an effective way for increasing new agricultural workers. Meanwhile, there are also
numerous projects where power generation companies actively engage in crop cultivation. If both
trends progress through solar sharing, it is expected to address the national challenge of increasing
agricultural workers.

To make solar sharing successful, the selection of crops to be cultivated is crucial. Solar sharing
results in reduced sunlight hours and solar radiation compared to conventional ways. Therefore,
either crops that are less affected by these factors should be cultivated, or the shading rate caused
by solar panels should be kept low to enable crop cultivation.

According to a survey by the Ministry of Agriculture, Forestry and Fisheries, over 50% of crops
cultivated through solar sharing are food crops. This includes a variety of crops such as rice, wheat,
vegetables, fruits and mushrooms. Mushrooms can be cultivated even in shaded areas. There are
also cases where fields and orchards with solar panels installed are utilized for community gatherings
or environmental education for children. Non-food crops primarily consist of ornamental plants.
“Sakaki” and ‘Shikimi,” which are used as decorations for shrines and Buddhist altars, are also
suitable for solar sharing because they can grow in shaded areas.

To obtain the temporary land use permit for solar sharing, an application must be submitted to the
municipal Agricultural Committee, detailing the land conditions, landowners/farmers, conversion
plans, and funding plans. In addition, a business plan and farming plan must be submitted. The
farming plan must include the farmer's experiences, the types of crops to be cultivated, the expected
yield per unit area, and the average yield of the same crop in the region.

The most important factor in temporary conversion permits is that the expected yield does not fall
significantly below the regional average. A yield of at least 80% of the average (a reduction of 20%
or less) is required. If this requirement is not met, it is deemed that farming is not being conducted
appropriately. After mandatory annual reporting, if there are problems with farming, guidance on
improvement measures will be provided based on on-site investigations. This may also affect re-
permission (extension of the conversion period) after the permission period ends, and potentially
preventing the project from being executed as planned.
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Depending on the type of crop, there may be cases where it is difficult to maintain a yield of 80%
or more of the regional average. Overseas, Germany stipulates a yield of 66% or more, and France
stipulates a yield of 90% or more. Japan's standard of 80% is not too high. With the objective of solar
sharing to revitalize agriculture, it is important to maintain a yield of 80% or more. It is desirable to
ensure a certain level of yield by reducing the shading rate of solar panels and improving farmland.

According to a survey by the Ministry of Agriculture, Forestry and Fisheries, there were 927 cases
in fiscal year 2022 where solar sharing caused some issues in farming. This accounts for 22% of the
total number of cases where solar power generation equipment was installed on farmland.
Approximately two-thirds of these cases were due to “reduced yield or poor growth” resulting from
inappropriate cultivation management by farmers. In response to such inappropriate cases, the
Agency for Natural Resources and Energy suspends the payment of FIT/FIP (Feed-in Tariff/Feed-in
Premium) subsidies and is requesting improvements to the operators.

However, nearly 80% of solar sharing projects have not caused any problems in farming. They
are meeting the yields requirement, effectively revitalizing agriculture by utilizing derelict farmland
and abandoned farmland. The government needs to actively promote solar sharing while taking
measures to prevent inappropriate cases in collaboration with municipalities nationwide.

The Ministry of Agriculture, Forestry and Fisheries established “Enforcement Regulations and
Guidelines of the Agricultural Land Law” in April 2024 with the aim of eliminating inappropriate cases
of solar sharing and ensuring that farming is carried out appropriately. Previously, the requirements
for temporary conversion permits were outlined in a notification from the Director-General of the
Agricultural and Forestry Promotion Bureau of the Ministry, but these have now been tightened in
the Enforcement Regulations (Ministerial Ordinance).

Under the previous notification, if the yield decreased by “approximately 20% or more,” it was
deemed that farming was not being conducted appropriately. The new Enforcement Regulations
deleted the phrase “approximately” and stipulated that temporary conversion shall not be permitted
if the yield decreases by “20% or more.” It is intended to eliminate operators who prioritize solar
power generation and do not seriously engage in crop cultivation. While the regulations have become
clearer, measures are needed to address cases where yield decreases are caused beyond the
farmer's control. A key success factor in expanding solar sharing is to efficiently produce high-quality
crops in addition to maintaining the yields.
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@® Enormous Potential for Installation

Solar sharing is also expected to play a significant role in mitigating climate change, another
important issue facing Japan. The potential for introducing solar power generation utilizing farmland
across the country is enormous.

According to estimates conducted by the Ministry of Environment in fiscal year 2018, the scale of
solar sharing that can be implemented on “rice fields and other agricultural lands” ranges from 591
GW (gigawatt = 1 million kilowatt) to 2,365 GW. If solar power generation equipment were installed
on one-quarter of the fields where it is feasible (excluding natural environment conservation areas
and landslide hazard zones), the capacity would reach 591 GW. The total installed capacity of solar
power generation equipment in Japan as of the end of 2023 is 87 GW. The potential for solar sharing
represents nearly seven times as the current installation of the entire solar power nationwide.

This potential was calculated based on the condition that 1 kW of solar power generation
equipment can be installed on 16 square meters of farmland. This is the same condition as the solar
sharing projects in Sosa City introduced in Chapter 1. The system adopted in Sosa City consists of
eight vertical solar panels mounted on pillars arranged in a 4-meter grid pattern. The capacity of the
vertical solar panels used in solar sharing is approximately 130 W per panel, totaling about 1 kW for
eight panels.

When the potential for implementing solar sharing is converted into annual power generation, it
ranges from 692 TWh (terawatt-hours = 1 billion kilowatt-hours) to 2,767 TWh. Japan's total power
generation, including thermal and nuclear power, was 985 TWh in fiscal year 2023. In terms of
potential, it is not impossible for solar sharing to supply most of Japan's electricity. If various
measures are implemented, solar sharing will play an important role in the decarbonization of
electricity.

By region, Hokkaido and Tohoku in northern Japan have the greatest potential for solar sharing.
In these two regions, large-scale offshore wind power development projects are also underway.
Combining solar sharing, offshore wind power and batteries will expand the supply of renewable
electricity. In addition, the revitalization of the regional economy through the regeneration of
agriculture can be expected.

The Ministry of Environment revised its potential estimation method in fiscal year 2022, but the
enormous potential for solar sharing remained unchanged. The classification of farmland was
changed to “arable land (rice paddies, fields)” and “derelict farmland (either reusable or difficult to
reuse),” and the calculation method was unified to target all locations where installation of solar
power generation equipment is possible. For derelict farmland (reusable), estimates were calculated
separately for cases where solar sharing is implemented and cases where it is not.

For arable land, the shading rate (the proportion of farmland covered by solar panels when viewed
from above) was set at 30%. Additionally, considering the need to maintain surrounding areas for
agricultural work, the required farmland space per 1 kW of solar power generation equipment was
set at 25 square meters (previously 16 square meters).
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As a result, the installation potential of solar sharing for arable land totaled 771 GW for rice paddies
and fields combined. The annual power generation volume is estimated to be 964 TWh, which is on
par with the national power generation for fiscal year 2023. If solar sharing is implemented only on
derelict farmland that is suitable for reuse (90,000 hectares, or 2% of farmland, according to a 2022
survey), the potential is estimated to be 18 GW (annual generation of 23 TWh).

The total potential for solar power generation in Japan, combining building-based and land-based
systems, is 1,465 GW. Of this, the potential for solar sharing on arable land and derelict farmland
(reusable) totals 788 GW, accounting for over half of the total. This highlights the significant role
solar sharing can play in expanding solar power generation capacity in Japan.
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Chapter 3: Effective Measures Implemented in Leading Projects

Solar sharing has spread throughout Japan, from Hokkaido in Northern Japan to Okinawa in
Southern Japan. By analyzing 13 leading projects with a focus on agriculture in addition to the
projects in Sosa City covered in Chapter 1, four key measures for successful solar sharing can be
summarized.

@® Measure 1: Increase the value of crops

One of the requirements for temporary conversion permits stipulated by the Agricultural Land Law
is to ensure that the average yield (harvest per unit area) of the same crop in the region is maintained
at 80% or more. For solar sharing to revitalize agriculture, this requirement was introduced to
promote appropriate farming practices. Many leading projects are not only ensuring harvest yields
but also focusing on improving crop quality and added value.

In Kagawa Prefecture, Sanuki-no-tambo (headquartered in Marugame City) is cultivating rice and
wheat through solar sharing. President Yoshihiko Kenzaki, who also serves as the representative of
an information technology service company, continues to engage in solar sharing with his parents
and relatives who operate agricultural businesses in the city. They cultivate rice from May to October
and wheat from November to May on their own farmlands throughout the year.

The reason for selecting rice and wheat is that they are crops that can be cultivated anywhere in
Japan, demonstrating that farmers nationwide can engage in solar sharing. Since the operation
began in 2016, it has met the yield requirements necessary for temporary land use permits and has
shown an annual increase in yield. One of the secrets to increasing yield lies in collaboration with
research institutions. From 2019, the company conducted a three-year joint research project with
Kyushu University.

The research focused on issues related to solar sharing, such as the impacts of shading rates
caused by solar panels on the growth conditions of crops beneath the panels. Based on the research
findings, the company adjusted the shading rate and the amount of fertilizer, leading to increased
yields and improved quality. The research revealed that shading rate is particularly important. During
the rice cultivation period (May to October), sufficient sunlight is necessary, so in some rice fields,
solar panels were installed on adjustable structures (Photo 14).

Rotating levers (upper left of the photo) are attached to the pillars supporting the solar panels
above the farmland, allowing the angle of the panels to be adjusted manually. From spring to summer,
the panels are turned northward to increase the amount of sunlight reaching the farmland. During
other periods, the panels are turned southward. This method increases both rice growth and power
generation.
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Photo 14 Adjustable solar panels installed in rice paddies

Source: Renewable Energy Institute

The harvested rice is of high quality and has been rated as first-class since 2021. First-class rice
is the highest grade under the Agricultural Products Inspection Law, and its market price by JA
(Japan Agricultural Cooperatives) and others is high. One factor contributing to high quality is the
prevention of heat stress.

Heat stress occurs when rice plants cannot absorb enough water to keep up with transpiration,
causing them to wither. When daytime temperatures exceed 35°C and nighttime temperatures
exceed 30°C, the risk of heat stress increases. Heat stress can reduce the grain filling rate (the ratio
of mature grains to total grains) and cause milk-white rice (immature rice), both of which affect rice
yield.

Solar sharing is expected to reduce heat stress by partially blocking direct sunlight with solar
panels, thereby suppressing water temperature in rice fields. In rice fields by Sanuki-no-tambo,
seedlings grow normally under the panels even during the hottest summer months, while in fields
without panels, seedlings sometimes wither.

In Chiba Prefecture, Chiba Eco Energy (headquartered in Chiba City) cultivates dozens of kinds
of crops, including sweet potatoes and mustard greens, by solar sharing. The first project, “Chiba
City Ookido Agri Energy No. 1,” installed a 775-kW solar power generation facility on a 1-hectare
farmland. Although the site was originally an abandoned farmland, it has demonstrated that a variety
of crops can grow healthily through solar sharing.
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In collaboration with several research institutions, including Chiba University, the company is
practicing smart agriculture using weather sensors and cameras (Photo 15). Weather sensors
measure air temperature, humidity, wind speed and soil temperature. Cameras allow real-time
observation of crop growth conditions on smartphones. By practicing data-driven agriculture, the
project has steadily achieved good results in terms of increased yields and improved quality.

In joint research, the yields of soybeans and peanuts were compared between inside and outside
the solar sharing facility. It was found that yields inside the facility were approximately 6% lower than
those outside. To increase yields, measures such as adjusting the timing of seed sowing and
increasing the frequency of weed removal are being implemented.

Mustard greens require a significant amount of sunlight. The company is currently experimenting
with LED supplemental lighting (which serves as a substitute for sunlight to enable photosynthesis)
to explore the potential for increasing yields. By accumulating actual data, it gained the trust of
Agricultural Committee and financial institutions, making it easier to secure loans.

Photo 15 Weather sensor in a broccoli field (left),
LED supplementary lighting in a mustard vegetable field(right)

Source: Renewable Energy Institute

In Okinawa Prefecture, Ripple Okinawa (headquartered in Uruma City) is working on organic
coffee cultivation with solar sharing. Due to climate change, it has been pointed out that by 2050,
the amount of land suitable for coffee cultivation will decrease significantly, and global coffee
production will be reduced by half. Ripple Okinawa aims to develop Okinawa Prefecture into a new
major coffee-producing region.

Coffee beans cultivated under solar panels can sometimes be sold to wholesalers at very high
prices of approximately 5,000 yen per 100 grams. The combination of organic cultivation and solar
sharing is a key factor in achieving high prices. Ripple Okinawa also cultivates and sells coffee
seedlings. The company provides seedlings to farmers on Ishigaki Island and Miyakojima Island in
Okinawa Prefecture, at 7,000 yen per seedling to promote cultivation.
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While adequate sunlight is essential for coffee growth, excessive sunlight must be avoided. For
these conditions, the angle of the solar panels is adjusted to a nearly flat position to limit the amount
of sunlight hitting the coffee leaves and fruits (Photo 16). The shading rate is designed to be 51%.
This helps prevent leaf sunburn and maintains high quality.

In addition to open-field cultivation, greenhouse cultivation is being tested to explore effective
methods for achieving optimal coffee bean growth. In greenhouse cultivation, preventing insect
infestation reduces pest damage and protects coffee leaves and fruits from strong winds. Regarding
humidity, a critical factor for coffee growth, the company controls it by installing solar panels on the
greenhouse roof and covering the exterior walls with shade sheets. Maintaining a certain level of
humidity ensures the necessary moisture for coffee trees and soil, promoting appropriate growth.

Photo 16 Coffee plantation by solar sharing

T

Source: Renewable Energy Institute

In lwate Prefecture, Rikuzentakata Shimin Energy (headquartered in Rikuzentakata City) is
growing grapes organically. They have installed a 261-kW solar power generation system on 0.3
hectares of mixed-use land to cultivate grapes for wine under the solar panels. Aiming for recovery
from the Great East Japan Earthquake, they are practicing wine production with a story on terroir
(the characteristics of the land) and vintage (the year the grapes used for wine were harvested).

The farmland where solar sharing is implemented has low fertility and limited soil volume due to
land elevation during the recovery process from the Earthquake. The company is exploring
agriculture suitable for tsunami-affected areas by adopting pod-based, root-restricted cultivation (a
method that limits the distribution of roots) to grow grapes for wine. The cultivation period spans the
entire year, with harvest in October.
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Grapes can be susceptible to diseases such as late blight when exposed to rain, which impair
growth. In solar sharing, placing pots beneath solar panels prevents grape leaves and fruit from
getting wet, enabling healthy growth (Photo 17). According to an agricultural manager of the plant,
when comparing growth conditions between areas under solar panels and areas without panels, the
areas under panels yielded higher harvest quantities and better quality.

Solar sharing for grape cultivation lacks track records nationwide, and there is insufficient
academic data. Rikuzentakata Shimin Energy plans to conduct research in collaboration with Tokyo
University of Agriculture, focusing on improving grape growth under solar panels. The objective is to
enhance harvest yields and sugar content, contributing to the production of high-quality wine.

Photo 17 Solar panels protecting grapevines from rain
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Source: Renewable Energy Institute
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@® Measure 2: Create a sustainable agricultural model

One of the advantages of solar sharing is that it increases revenue by combining income from
agriculture with income from selling electricity. On the other hand, over-reliance on income from
selling electricity could undermine proper farming practices. Just as it is important to secure a stable
supply of electricity, it is also important to secure a stable market for agricultural products.

In Shizuoka Prefecture, Ryutsu Service (headquartered in Kikugawa City) is organically cultivating
Tencha (the raw material for matcha) through solar sharing. Overseas, major coffee suppliers such
as Starbucks are selling matcha beverages, and matcha specialty shops are spreading worldwide,
reflecting the growing global popularity of matcha. Matcha sold by Ryutsu Service is receiving orders
from buyers in countries such as Saudi Arabia, the UK, and the US.

In addition to the organic cultivation through solar sharing, buyers highly value the fact that the
Tencha processing facility and office are operated using renewable electricity. The electricity is
supplied from its own solar sharing equipment with a capacity or 80 kW, covering approximately 80%
of its annual electricity consumption.

In Tencha cultivation, a critical process involves covering the tea plants with white-and-black nets
with over 90% light blockage for 20 days before harvest to protect the new shoots from sunlight. By
covering the tea plants for the appropriate period, the amino acids that contribute to the tea's umami
flavor increase, while the catechins that cause bitterness decrease. Installing the nets requires
shelves, which typically incur initial costs of around 1 to 2 million yen. In solar sharing, the racks for
solar panels can replace the role of the shelves to save the installation cost (Photo 18).

Photo 18 Racks with nets for growing Tencha

Source: Renewable Energy Institute
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In Shizuoka Prefecture, a major tea-producing region, the number of tea farmers has decreased
to about one-fifth of what it was 20 years ago. The main factors are a lack of successors and
deteriorating business conditions. In such circumstances, Ryutsu Service have identified a wide
range of sales channels and significant demand, achieving high sales. The national average export
price for powdered green tea (including matcha) from Japan in fiscal year 2023 was 5,036 yen per
kilogram, but the company is trading at approximately four times that price. By receiving requests for
production and supply from popular matcha coffee suppliers and specialty stores overseas, the
company has achieved high-priced transactions.

In Aichi Prefecture, Agri-gascom (headquartered in Toyokawa City) cultivates leafy vegetables
such as broccoli and leeks, as well as fruits such as blueberries and lemons. Based on consultations
with local farmers and municipalities, the company has begun utilizing abandoned farmland for solar
sharing. The “Kaminagayama Solar Farm,” which cultivates broccoli and leeks, was also previously
abandoned farmland (Photo 19). The farm covers an area of 4 hectares, and the solar power
generation equipment has a capacity of 2.2 MW, making it a large-scale operation.

A notable crop is leeks, which are marketed as the “Toyokawa Leeks” brand. The company has
been promoting the resolution of abandoned farmland issues to local retailers by cultivating leeks
using the new solar sharing method. Currently leeks are shipped to approximately 10 supermarkets
in Toyokawa City and the JA network. Additionally, in collaboration with dumpling manufacturer
Sakura Foods, dumpling made with Toyokawa Leeks was developed and sold. The collaboration
was initiated through an introduction from a local bank with which Agri-gascom has a business
relationship.

Photo 19 Cultivating leeks under solar panels

Source: Renewable Energy Institute
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The electricity generated by solar sharing also has a stable supply source. Through Chubu Electric
Power Miraiz, a retail electricity supplier, it is supplied to OSG, a cutting tool manufacturer
headquartered in Toyokawa City. A corporate PPA (power purchase agreement) has been
concluded, whereby consumers purchase electricity from specific power generation facilities. The
contract period is 20 years, and electricity is supplied to four factories operated by OSG.

OSG has set a goal of achieving carbon neutrality by 2050 and is procuring electricity from
renewable energy sources to reduce greenhouse gas emissions. Additionally, the company plans to
support solar sharing projects to address regional issues such as the resolution of abandoned
farmland and the promotion of agriculture.

In Shizuoka Prefecture, Smart Blue (headquartered in Shizuoka City) cultivates the grass species
Makomodake mushrooms. A 93-kW solar power generation system has been installed on a 0.2 ha
Type 1 agricultural land. The cultivation period for Makomodake runs from March to August, with
harvesting in September.

Smart Blue conducted a one-year pilot test before obtaining permission for temporary land use
conversion. The results confirmed that Makomodake can grow healthily even under solar panels.
The experimental setup used single-pipe tubes and wood to replicate the same shading environment
as solar panels. After completing the experiment, solar panels were installed on single-post stands
on the farmland, and solar sharing began in July 2024.

The supply destinations for Makomodake include nearby French and Chinese restaurants. Smart
Blue sells them directly, and they are used as ingredients in French and Chinese dishes such as
meat rolls. Makomodake is a valuable crop with limited domestic production and distribution. The
added value of being cultivated through solar sharing enhances their appeal as an ingredient.

In Kanagawa Prefecture, Odawara Kanagote Farm (headquartered in Odawara City) is engaged
in natural cultivation of rice and mandarin oranges. The farm's distinctive feature is that it cultivates
crops using only fertile, nutrient-rich soil with abundant biodiversity and local water, without the use
of chemical fertilizers, pesticides, or manure. The farm cultivates the rice variety “Harumi,” developed
over 19 years by the Kanagawa Prefectural Agricultural and Technical Center. The harvested rice is
supplied to Inoue Shuzo, one of the leading sake breweries in the prefecture.

Inoue Shuzo uses 100% renewable electricity supplied by UPDATER, an electricity retailer, to
produce its sake “Suijo.” The reason for using rice from Odawara Kanagote Farm to make sake is
not only to support the solar sharing project but also because it uses local water, ensuring safety
and high quality.

The fact that sake is made using renewable electricity adds value for environmentally conscious
consumers. The label on the sake bottle states that it is made using 100% renewable energy. The
company appeals on the online store that this sake is made from 100% renewable energy and
naturally cultivated rice before explaining the aroma or taste.
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@® Measure 3: Collaborate with local communities to increase new farmers

In Hyogo Prefecture, Takarazuka Sumire Electric Power (headquartered in Takarazuka City)
operates a community garden-style solar sharing program. Before implementing solar sharing, the
farm owner, Yoshitaka Koie, had been operating a community garden, managing the farm and
handling operations on behalf of the community. Takarazuka Sumire Electric Power leases the land
from Koie and pays him rent to operate the power generation business.

Before starting solar sharing, the annual usage fee per plot was over 10,000 yen, but after installing
solar panels, it was reduced to 5,000 yen by utilizing the income from selling electricity. The usage
rate of the farm increased from below 50% to 100%.

The solar power generation equipment has a capacity of 47 kW, and the installation cost was 17
million yen. Nearly half of the cost was funded by citizen investments. Citizens contributed 1 million
yen per share, raising a total of 7 million yen for seven shares.

The farmland, which spans 18 plots, is used by diverse stakeholders including citizens, consumer
cooperatives and universities for agricultural activities. Each plot measures approximately 25 square
meters, with sweet potatoes cultivated on each plot. When consulting with the Hanshin Agricultural
and Forestry Promotion Office of Hyogo Prefecture regarding the implementation of solar sharing,
the advice was that sweet potatoes are relatively easy to cultivate even for new farmers. It was a
key factor in the selection. Each participant is responsible for preparing seedlings, and currently, six
varieties of sweet potatoes are cultivated across all plots.

The farm is not limited to residents of Takarazuka City, and non-residents can also participate.
The aim is to preserve farmland through diverse users. Ryukoku University, which uses the farm,
utilizes it as a venue for students to have agricultural experiences and environmental education. As
part of the rules, the use of pesticides and fertilizers is prohibited to maintain healthy soil and crops.

In Gunma Prefecture, Farmdo (headquartered in Maebashi City) cultivates leafy vegetables such
as cabbage and lettuce, as well as fruits such as strawberries and mangoes. The total space of the
farmland is 17 hectares, and many of them have solar power generation equipment installed in a
wisteria-trellis or greenhouse style.

In 2024, the revenue of the company reached 14.6 billion yen, with approximately 7 billion yen
generated from domestic and international solar power generation projects. Domestic solar power
generation facilities have a capacity of 124 MW, while overseas facilities have a capacity of 25 MW.
However, the core of the business remains agriculture, with over half of the revenue coming from
agricultural-related business. The company reinvests profits from agriculture and power sales to
grow the business while also working to expand the number of new farmers.
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In 2017, the company built “Solare Haruna,” rental housing for new farmers, near the farm (Photo
20). This provides a better work-life balance that makes it easier for new farmers to relocate and
commute between their homes and workplaces. Out of a total of 20 units, 10 are currently occupied
by new farmers. Solar panels are installed on the roofs of the houses, providing a living environment
that can supply electricity even in the event of a disaster.

The farm accepts specific skilled trainees from overseas and employs local people with disabilities.
140 people are involved in agriculture including skilled trainees and part-time workers. They handle
a variety of tasks from crop cultivation to sorting and bagging, cleaning and tidying up inside the
agricultural greenhouses. By cultivating various crops year-round by solar-sharing in greenhouses
and open fields, and by operating a tourist farm, the company has established a system that enables
year-round employment of personnel.

Photo 20 Rental housing close to work for farmers (left)
Agricultural greenhouses for growing vegetables (right)

Source: Renewable Energy Institute

As introduced in the part of Measure 2, Agri-gascom is also actively working to expand the number
of new farmers, particularly young people. As both agriculture and solar power generation become
more profitable, the company is expanding its recruitment activities. Several staff are employed full-
time, including those assigned from the parent company, Nippon Gasgom. Including part-time and
temporary workers, more than 20 people are currently engaged in agriculture. Agricultural personnel
are mainly from local agricultural colleges. At the recruitment fair hosted twice a year by Aichi
Prefectural Agricultural College, many students are attracted to solar sharing, a new agricultural
model offering stable income, and the information booth often draws long lines.
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@® Measure 4: Develop power generation suitable for agricultural land

In recent years, rising temperatures and heat waves caused by climate change have negative
impacts on agriculture, making it urgent to act. For adapting to rapidly changing climates, it is
necessary to create cultivation environments that are suitable for regional climate, farmland
conditions and diverse crops. Solar sharing also requires ingenuity in solar power generation
equipment.

In Okayama Prefecture, Next Innovation (headquartered in Tamano City) has designed and is
selling an agricultural greenhouse-type solar sharing system called “Agri Solar House” (Photo 21).
This agricultural greenhouse features diverse functions, including the company's proprietary
agricultural IT system “Agri Net” and cultivation containers “Agri Container.”

Agri Net can automatically execute pre-set controls based on data detected by sensors installed
inside the greenhouse. Agri Container is a container-type facility that can create a multifunctional
cultivation environment by integrating soil temperature control and drainage channels into a single
structure.

Compared to conventional solar sharing systems, which are open structures, closed-type
greenhouses are less susceptible to the effects of heatwaves and typhoons caused by climate
change. The Agri Solar House improves airtightness to reduce energy costs associated with
environmental control, such as temperature and humidity. Going forward, the company plans to
expand its offerings to include models suited to various climates and crops, from warm regions to
cold climates.

Photo 21 “Agri Solar House” with solar panels on the roof
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Source: Renewable Energy Institute
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In Agri Solar Houses, the shading rate can be adjusted to between 30% and 50% by changing the
installation area of the solar panels. The installation angle of the solar panels is kept at 20 degrees
regardless of the shading rate. Crops that require a lot of sunlight can be given a shading rate of
30%, while others can be given 50%, allowing for the creation of an appropriate shading environment
for each crop.

At the farm operated by Next Innovation, figs and Shiitake mushrooms are cultivated inside the
Agri Solar House (Photo 22). The land, which was originally derelict farmland, has been revived
through solar sharing. The fig house is equipped with an 89-kW solar power generation system on
0.1 ha of farmland, while the Shiitake mushrooms house is equipped with a 79-kW system on 0.09
ha of farmland. However, the capacity connected to the power grid (AC-based) is kept below 50 kW
to enable low-voltage connection to the grid.

Photo 22 Inside the Agri Solar House cultivating various agricultural products
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Source: Renewable Energy Institute

The installation cost is approximately 20 million yen for a 50% shading rate specification and
approximately 22 million yen for a 30% shading rate specification. According to estimates, under the
FIT purchase price certified in fiscal year 2022 (11 yen per kWh for output below 50 kW), the
equipment costs are expected to be recovered in approximately 14 years for a 50% shading rate
and approximately 17 years for a 30% shading rate.
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Shiitake mushrooms are cultivated from November to March. Limiting sunlight exposure is an
important cultivation condition. With a shading rate of 50%, mushrooms grow healthily while
electricity is generated. Figs are cultivated from August to October, with approximately 40 varieties
grown. Figs require more sunlight than Shiitake mushrooms, so the shading rate is set at 30%.
Through joint research with Kinki University, it has been confirmed that the environmental conditions
of the greenhouse-type solar sharing system can provide sufficient sunlight for fig cultivation.

Cultivating figs in an Agri Solar House allows for harvesting 20 to 30 days earlier than usual. This
enables sales during periods of low supply nationwide, allowing for transactions at higher prices. By
controlling the indoor environment, it is expected to increase yields and stabilize quality. Harvested
crops are sold at roadside stores, and online shopping sites operated by a group company of Next
Innovation.

Next Innovation is collaborating with Kyocera Communication Systems, a power generation
company, to develop an initial-cost-free model for Agri Solar House. Traditionally, installing an
agricultural greenhouse costs between 16 million and 29 million yen per 1000 square meters.
Farmers need to recover the installation costs through the revenue from crop sales.

Under the zero-initial-cost model, the power generation company covers the installation costs,
allowing farmers to begin agricultural operations without bearing any initial expenses. The power
generation company receives the revenue from selling electricity. Farmers pay monthly usage fees
to the power generation company while generating income from crop sales.

Smart Blue, introduced in the part of Measure 2, has devised a unique method of installing solar
power generation equipment tailored to the cultivation of Makomodake mushrooms. Instead of trellis-
style installation of long and narrow solar panels supported by pillars, single-leg stands are used
(Photo 23).

Photo 23 Cultivating Makomodake mushrooms with single-leg stands for solar panels

Source: Renewable Energy Institute
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Solar panels are not installed in the central part of the rice field, but single-leg stands are installed
in a single row at each end of the rice field. The panels cover approximately one-fifth of the entire
rice field. The objective is to improve farming efficiency and increase crop yields. This method has
increased crop yields and meets the yield requirements for temporary use permits. The shading rate
is 20 to 25%, the stand height is approximately 3 meters, and the support width is 3.2 meters.

Unlike the trellis-style method popular in solar sharing, the ability to arrange the stands in single
rows offers greater flexibility in installation. This allows for configurations that prioritize the movement
of tractors and people, thereby improving agricultural work efficiency. Since each row has an
independent structure, it also prevents chain collapses where the entire power generation system
could be toppled by strong winds.

During the construction, a German-made pile driver was used to reduce the time required for stand
installation by the ramming method, thereby cutting construction costs. In conventional construction
methods, large screw piles are driven into the ground, and support pillars are connected to them to
install the framework. In the ramming method, support pillars are directly driven into the ground using
a specialized pile driver, eliminating the need for the connection process between the pile foundation
and support pillars. Compared to methods using screw piles, this approach can reduce construction
time by over 25%.

In Hokkaido, Shizen Energy (headquartered in Fukuoka City, Fukuoka Prefecture) is cultivating
grass on farmland. To implement solar sharing in the heavy snowfall region of Hokkaido, the
company is conducting a demonstration of vertically installed solar power generation equipment on
grassland within the campus of Rakuno Gakuen University in Ebetsu City (Photo 24). A 79-kW solar
power generation system was installed vertically on 1.5 hectares of grassland. Between the vertical
solar panels, Timothy grass, which is resistant to cold, is being cultivated.

The vertical design prevents snow from accumulating on the solar panels. This allows power
generation to continue even during the winter when many farmers in Hokkaido fallow their fields,
providing a stable income.

Vertical solar power generation in cold regions is still in its early stages of adoption. There is a lack
of accumulated data that can be used as a reference for implementation. Shizen Energy and Rakuno
Gakuen University are currently conducting joint research on subjects such as seasonal power
generation, the impact on grass nutrients, and improving agricultural work efficiency. Snow
accumulates between solar panels in winter. It is expected that double-sided solar panels erected
vertically increase power generation by receiving reflected light from accumulated snow on the
ground.

In Hokkaido, where farmland areas are large, bigger tractors are often used compared to those
used in the other regions. While tractors typically have a width of 1.5 to 2.5 meters in Japan, bigger
ones with a width of approximately 2.5 to 3.5 meters are common in Hokkaido. In a project currently
underway at Rakuno Gakuen University, the spacing between the support pillars for the solar panels
has been widened to approximately 10 meters to allow big tractors to maneuver comfortably.
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Photo 24 Growing grass with vertically installed solar panels

Source: Renewable Energy Institute

In Tochigi Prefecture, agricultural machinery manufacturer Kubota (headquartered in Osaka City,
Osaka Prefecture) is cultivating rice and wheat by solar sharing. The company has installed a 107-
kW solar power generation system on 0.4 hectares of farmland. As a tractor manufacturer, Kubota
designed the solar power generation system with the aim of improving agricultural work efficiency.

In solar sharing, since pillars are built on farmland, it is necessary to avoid collisions with these
pillars when operating agricultural machinery such as tractors. Caution is required when turning
agricultural machinery at the edges of farmland. Kubota demonstrated that by ensuring a minimum
of 6 meters in all four directions at the turning points of tractors on fields and farmland (referred to
as “buffer zones”), efficient operation of agricultural machinery can be conducted (Photo 25). By
ensuring sufficient buffer zones around farmland, the impact on surrounding roads and adjacent land
can be mitigated even if solar power generation equipment collapses.

The racks equipped with solar panels are designed larger than typical solar sharing projects to
accommodate the size of agricultural machinery. The spacing between support pillars is set to 5
meters, and the height of the racks is set to 3.1 meters, creating a space for bigger agricultural
machinery to operate with ease. It is designed to accommodate a 54-horsepower tractor
(approximately 1.5 meters wide and 2.4 meters tall) and a five-row combine harvester (approximately
2.2 meters wide and 2.7 meters tall) used in rice farming. The ability to use bigger agricultural
machinery could accelerate expanding solar sharing across farmlands nationwide.
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Photo 25 Farmland with wide buffer zones around paddy fields

Source: Renewable Energy Institute
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Chapter 4: Issues and Recommendations for Expanding Solar Sharing

Solar sharing is spreading throughout Japan, but issues have become apparent, such as regional
differences in the execution of temporary land use permits for agricultural land. This chapter
highlights common issues faced by many projects and proposes solutions for each issue.

@ Issue 1: Regional differences in temporary conversion permits

To implement solar sharing, it is necessary to obtain temporary conversion permission for
agricultural land. The procedures and timeline required for temporary conversion permission are
stipulated in the Agricultural Land Law, and Agricultural Committees in prefectures and municipalities
nationwide are required to comply with the regulations. However, in actual practice, there are
differences between regions.

The procedures for temporary conversion of agricultural land vary depending on the scale of the
land. For lands of 4 hectares or less, permission from the governor is required, while for lands
exceeding 4 hectares, permission from the minister is necessary. In the case of permission from the
governor, which is the more common scenario, solar sharing business operator submits an
application to the municipal Agricultural Committee, which then submits the application to the
governor along with an opinion statement. The governor consults with the Agricultural Council (a
recognized corporation established in each prefecture with members who are academic experts)
and, after receiving the council's opinion, sends a notification of approval to the applicant.

The documents required for the application include a farming plan, an opinion letter from an expert,
a revenue and expenditure plan, and other documents, totaling approximately seven kinds. The
farming plan should include details such as the space of crop cultivation, the farmer's experience in
agricultural work and the expected yield per unit area. The opinion letter with the consent from an
expert should include comments on the project plan from agricultural extension officers (prefectural
government employees responsible for technical guidance) or similar professionals.

What is most important in preparing the application documents is to demonstrate that farming can
be conducted at a level comparable to the regional average yield even under solar panels. If there
is no referential data for the same region, actual data for the same crop in other regions or
experimental data obtained through research institutions can serve as evidence of the feasibility of
farming.

The processing period for temporary conversion permits is set by the Agricultural Land Law. In the
case of governor approval, the Agricultural Committee must submit an opinion letter to the governor
within three weeks of receiving the application. The governor must then send a notice of approval to
the applicant within two weeks of receiving the application and opinion letter. The total processing
period is approximately one and a half months.
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The criteria for granting temporary conversion permits and the basis for the decision are outlined
in the “Guidelines on the Handling of Agricultural Land Conversion Permits for Agricultural Solar
Power Generation” established by the Ministry of Agriculture, Forestry and Fisheries in March 2024.
The criteria for approval include ensuring the appropriate continuation of farming operations and that
the yield of agricultural products does not decrease by more than approximately 20% compared to
the average yield in the region. If approval is denied, the applicant may request disclosure of the
basis for the decision. The Agricultural Committee is required to communicate the basis for the
decision to the applicant.

As described above, the Ministry of Agriculture, Forestry and Fisheries has specified the criteria
and processing timeline for temporary conversion permits for solar sharing. Despite the regulations,
not all prefectures and Agricultural Committees are adhering to these regulations. For example,
many solar sharing operators have pointed out that there are significant regional differences in the
processing periods for temporary conversion permits.

In some municipalities, Agricultural Committees may have little interest in solar sharing, resulting
in lower administrative priority. Differences in understanding of the solar sharing system can lead to
variations in processing times. According to solar sharing operators in various regions, processing
times can range from standard periods to as long as two years in some cases.

If there is no clear outlook for temporary use permits, it can reduce the predictability of the business
and potentially dampen applicants' willingness to start solar sharing. This uncertainty in business
plans can also disadvantage solar sharing operators when seeking financing from financial
institutions.

There are also regional differences in the disclosure of the basis for permit decisions. In some
regions, when applicants request information disclosure, responses are provided in writing, and
meetings are held to discuss the matter. However, in other regions, Agricultural Committees may
not disclose the basis for their decisions or may simply remain silent. This makes it impossible for
solar sharing operators to verify the rationality of permit decisions.

[Recommendation]
Strict enforcement of rules, Digitalization of processing

It is necessary to promote the expeditious and transparent handling of temporary conversion
permits by ensuring that local governments nationwide comply with regulations regarding the time
required for permits and disclosure of the basis for decisions. In cases where the processing period
is significantly exceeded or the basis for decision-making is not disclosed, if the applicant reports the
situation to the Ministry of Agriculture, Forestry and Fisheries, the ministry will issue guidance to
prefectures and Agricultural Committees. Since this policy is not explicitly stated in the guidelines,
some applicants may not be aware that they can make such reports. The ministry should make it
clear that the claims shall be accepted and responded to the applicants.

41



Some local governments may not sufficiently understand the solar sharing system and its benefits
for the region. As a result, the administrative priority for solar sharing is low, leading to processing
periods significantly exceeding the standard. Although the Ministry of Agriculture, Forestry and
Fisheries has created and published a guide for solar sharing operators, just publishing materials is
insufficient to promote understanding.

It is desirable for the national government to take the lead in establishing a training program
targeting Agricultural Committees nationwide, focusing on an overview of the solar sharing system,
case studies, and the benefits it brings to local communities. There are about 10 industry
associations related to solar sharing in Japan. It would be effective to collaborate with these industry
associations to conduct training programs including best practices and on-site visits.

Digitalization is effective in shortening the period for temporary use permits. Currently, all
procedures from application to annua reports are conducted using papers. To demonstrate the basis
for farming and report detailed farming performance, some operators may need to submit up to 100
documents. As solar sharing expands nationwide, the administrative burden on both operators and
Agricultural Committees will continue to increase if this situation persists.

To reduce administrative burdens and work hours, the procedures for temporary land use permits
should be digitalized as much as possible. This would lead to shorter processing times. The Ministry
of Agriculture, Forestry and Fisheries outlined in its “Agriculture DX 2.0” plan established in February
2024 that it will actively promote DX (digital transformation), including the online processing of
administrative procedures.

@ Issue 2: Lack of sharing of empirical data and know-how

Solar sharing operators are implementing installation and cultivation methods suited to their
respective farmlands and crops, accumulating empirical data. They are also conducting joint
research with universities and other research institutions, testing various conditions such as crop
selection, shading rates, analyzing data and working to accumulate know-how. In some local
governments such as Shizuoka Prefecture and Akita Prefecture, they are continuing demonstration
projects by selecting crops for each region.

However, most operators do not disclose their empirical data. It is important for operators to
accumulate their own know-how and grow their businesses. Going forward, it will be necessary to
create an environment where the data accumulated by each operator can be utilized as widely as
possible to expand solar sharing.
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The Ministry of Agriculture, Forestry and Fisheries launched the “Regional Circular Energy System
Construction” initiative in fiscal year 2022 through the “Green Food System Strategy Promotion
Grant.” This program aims to construct circular energy systems regionally by utilizing local renewable
energy resources. It is a subsidy program for promoting initiatives that serve as models for solar
sharing and the use of unused resources (such as rice straw, rice husks, bamboo and mushroom
beds) for energy. The budget for fiscal years 2022 to 2024 totals 2,190 million yen, and 612 million
yen has also been secured for fiscal year 2025. To accumulate know-how through the development
of solar sharing models, one project was selected in 2022, two in 2023, and one in 2024.

The project selected for fiscal year 2024 is conducted at Hiroshima University. It introduces a 49.5-
kW solar power generation facility, selecting soybeans and barley as crops. Starting in fiscal year
2025, Hiroshima University plans to collaborate with local farmers, power generation operators and
food businesses to expand the model project throughout Hiroshima Prefecture. The data and know-
how gained through such projects should be made available on the website of the Ministry of
Agriculture, Forestry and Fisheries for reference by businesses nationwide.

Itis also necessary to grasp and publish the status of solar sharing implementation in Japan. When
local governments across the country formulate solar sharing policies, basic data such as the
number of projects implemented in Japan, the regions where they are implemented, the amount of
power generated, and the crops cultivated will be useful references. Data on solar power plants is
held by the Ministry of Economy, Trade and Industry, while data on agriculture is held by the Ministry
of Agriculture, Forestry and Fisheries. The government should compile and analyze the status of
solar sharing implementation and disclose as detailed data as possible.

In addition to the disclosure of data and know-how, technical support for new entrants is necessary.
Under the current program, some experts from each prefecture serve as advisors. However, they
are not necessarily well-versed in solar sharing. At the private sector level, industry associations
such as the Solar Sharing Promotion Alliance provide individual consultations and support, but there
are limits to the number of projects they can handle.

[Recommendation]

Establish databases and expand business support schemes

The current grant system implemented by the Ministry of Agriculture, Forestry and Fisheries
targets research on the development of solar sharing models. However, there are concerns that the
administrative burden required for granted projects is too heavy for the participants, making it difficult
to focus on research. To encourage participation from researchers across the country, it is important
to establish a system that facilitates research. For example, if research funds were distributed by
each prefecture, it would be easier for researchers such as university faculty members to apply. By
spreading demonstration experiments across the country, it will accelerate the accumulation of
demonstration data and know-how.
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In addition, it is essential to create an environment where research results can be shared. Solar
sharing operators are working to improve crop quality and increase yields through trial and error,
such as conducting various experiments. If demonstration data from each region can be shared, new
entrants may be able to shorten the time required to start their businesses. Operators already
implementing solar sharing can also obtain useful information for improvement.

It would be an effective measure for the Ministry of Agriculture, Forestry and Fisheries to establish
databases of demonstration data, create and publish regionally categorized materials containing
useful information for operators. When constructing the databases, it is desirable to include specific
information that operators need, such as the appropriate scale of solar power generation equipment
relative to farmland space, shading rates, and design and construction methods to improve
agricultural work efficiency.

Shizuoka Prefecture's efforts are a good example of accumulating demonstration data. In fiscal
year 2018, Shizuoka Prefecture conducted a verification experiment aimed at expanding solar
sharing. The purpose was to provide agricultural workers and Agricultural Committees in the
prefecture with information to help them improve farming methods and make decisions on land use
conversion. Three crops were selected for cultivation: tea, kiwifruit, and blueberries.

In the case of tea, the experiment was focused on the impact of solar panel installation on yield
and quality. The solar power generation system had a capacity of 22 kW, with a shading rate set at
50%. The results showed that under the solar panels, the radiation of cold air from the ground at
night was reduced, thereby mitigating damage from freezing. The detailed data obtained from the
demonstration experiment was compiled into a report and published on the prefecture's website,
making it accessible to anyone.

It is also important to establish a support system to encourage more businesses to start solar
sharing. Providing training on solar sharing systems and technologies is required for instructors who
are knowledgeable about agriculture. Those instructors are familiar with crops and cultivation
environments suitable for each region. The training should include know-how to implement
appropriate farming practices in solar sharing, such as designing solar power generation equipment
suitable for agricultural operations (e.g., the width and height of the mounting structure, the width of
the support area) and setting the shading rate.

@ Issue 3: Lack of government promotion measures

The installation costs required for solar sharing are generally higher than those for conventional
ground-mounted systems. This is because solar panels must be installed at a height of 2 to 5 meters
above farmland to ensure safe operation of agricultural machinery such as tractors, resulting in
higher material and construction costs. Currently, the generation cost (unit price calculated by
dividing the total costs of installation and operation by the expected power generation) for low-
voltage systems (output below 50 kW) is approximately 10 to 12 yen per kWh. Depending on the
condition of farmland and the timing of system installation, this figure may be significantly higher in
some cases.
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Under the latest FIT program, the purchase price is below 10 yen per kWh, making it difficult for
most projects to achieve profitability. While there are cases where government or local government
subsidies can be utilized, subsidy budgets are limited, and such measures are unlikely to be
sufficient to expand solar sharing nationwide. As seen in the projects in Chapter 3, there is also the
option of entering into an off-site PPA with companies committed to decarbonization and procuring
electricity at a higher price than FIT over the long term. However, this remains limited to a few cases
at present.

Considering the benefits of revitalizing agriculture nationwide, the national and local governments
should expand economic incentives for solar sharing. One measure would be to establish a new
category under the FIT and set a higher purchase price for electricity generated through solar sharing.
For rooftop solar power generation, the FIT sets a purchase price exceeding 10 yen per kWh. Similar
incentives are desired for solar sharing. Given the expected further reduction in solar power
generation costs in the future, preferential measures may be necessary only for supporting the initial
expansion of adoption.

In February 2025, the government approved the “7th Basic Energy Plan” by cabinet decision,
which summarizes the outlook for energy supply and demand in fiscal year 2040 toward achieving
carbon neutrality by 2050. Assuming that the total power generation of the country will be
approximately 1,100 to 1,200 TWh, the plan envisions that approximately 23 to 29% of the
generation will be supplied by solar power. It will be necessary to supply 253 to 348 TWh of electricity
from solar power annually. In fiscal year 2023, the actual generation by solar power was 97 TWh
(9.8% of the total). It will be necessary to expand solar power generation by 2.6 to 3.6 times by fiscal
2040.

For perovskite solar cells, a promising new technology for expanding solar power generation, the
government has set a target of installing 20 GW by fiscal year 2040. For solar sharing, which has
the potential to exceed the scale of perovskite solar cells, no national target has been set at this time.

The Ministry of Agriculture, Forestry and Fisheries plans to carefully administer the temporary
conversion permit system from the perspective of promoting appropriate use of agricultural land. It
is concerned that setting an expansion target for solar sharing could lead to inappropriate use of
agricultural land. However, it is possible to expand solar sharing while effectively utilizing agricultural
land by setting a target and properly administering the temporary conversion permit system. This is
not different from the case of conventional ground-mounted or rooftop installations.

Solar sharing contributes to the stability of agricultural operations and can be an effective measure
for increasing the number of new farmers. For new farmers with no experience in solar power
generation, solar sharing presents a high barrier. It is important to provide practical know-hows for
balancing power generation and farming, in addition to economic support measures.
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One existing support measure for new farmers is the “Farm Startup Fund” provided by the national
and prefectural governments under certain conditions. New farmers can receive 1.5 million yen
annually for the first 2 to 3 years. This funding is often used for purchasing agricultural machinery
and fertilizers. When implementing solar sharing, costs such as training fees increase the expenses
incurred at the start of farming compared to usual. Providing new support measures would lower the
barriers for new farmers to engage in solar sharing.

[Recommendation]

Appeal to new farmers with preferential treatment and financial support

To expand solar sharing, promotional measures such as economic incentives are necessary.
Under the current FIT program, the purchase price for rooftop solar power generation (output of 10
kW or more) is set at 12 yen per kWh for fiscal year 2024 and 11.5 yen per kWh for 2025, which is
higher than the ground-mounted installation. Starting from the second half of fiscal year 2025, a new
measure for rooftop solar will be implemented to purchase electricity at 19 yen per kWh for the first
five years (and 8.3 yen per kWh thereafter), enabling faster recovery of initial investment costs. It is
desirable to set the same scheme for solar sharing.

Overseas, there are examples of policies that economically favor solar sharing. In Taiwan, the FIT
purchase price for solar sharing is set at 0.1862 NTD (New Taiwan Dollars) higher per kWh than for
conventional solar power generation. This additional incentive is equivalent to approximately 0.86
yen (calculated at 1 NTD = 4.63 yen). The application period is 20 years.

South Korea has set a target for solar sharing. After accumulating data through government-led
demonstration experiments, the country has set a target of introducing 10 GW of solar sharing by
2030 in its energy strategy “Korea's Renewable Energy 3020 Plan”. The plan is to continue
demonstration experiments at agricultural sites across the country before for full-scale expansion.

German Federal Ministry for Economic Affairs and Energy established the “Photovoltaic Strategy”
in 2023, positioning solar sharing as one of the measures for installation expansion. Under the FIT
program, since 2022, a bidding quota has been set for innovative solar power generation methods
such as solar sharing and floating installations

In Europe, countries like Italy and France have also introduced preferential systems to support the
development of solar sharing.

In Japan, to expand solar power generation, it is necessary to set a target for solar sharing
installation that leverages the vast potential of farmland and to promote it nationwide. Along with
quantitative targets, specific measures to achieve the targets are indispensable.
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For example, the annual required amount could be calculated based on the installation target, and
a bidding quota for the government to purchase generated electricity could be set accordingly. Under
the current FIT program, bidding for FIP (Feed-in Premium) is conducted for solar power generation
systems with a capacity of 250 kW or larger. However, no distinction is made based on the location
where the power generation equipment is installed. By establishing a dedicated bidding quota for
solar sharing on farmlands, a roadmap toward achieving the target can be established.

The Ministry of Agriculture, Forestry and Fisheries should outline a roadmap in its “Green Food
System Strategy” for promoting sustainable agriculture that balances the introduction of solar sharing
with the decarbonization of agricultural areas. Solar sharing can be an effective means of eliminating
abandoned farmland, increasing food self-sufficiency, and achieving the decarbonization of
agricultural areas. Regarding decarbonization of agricultural areas, the current strategy mentions
the use of biomass and the introduction of small-scale hydropower, but it barely touches on solar
power generation, which is the cheapest and has the shortest development period.

Fossil fuels such as heavy oil are frequently used for greenhouse cultivation and operating
agricultural machinery. If electricity generated through solar sharing can be utilized in agriculture, it
will achieve both fuel cost reduction and greenhouse gas reduction. Additionally, by utilizing solar
sharing electricity within the region to advance the electrification of greenhouses and agricultural
machinery, energy costs can be prevented from flowing out of the country, thereby enhancing energy
self-sufficiency.

Economic support measures are also important to make it easier for new farmers to engage in
solar sharing. The Ministry of Agriculture, Forestry and Fisheries should consider additional support
for new farmers who engage in solar sharing under the existing support systems such as agricultural
startup funds.

To increase the number of young farmers, it is effective to promote solar sharing as a new and
attractive way of agriculture. National and local governments should utilize the existing successful
practices and engage in information dissemination through social networking services (SNS) as well
as organizing public events and seminars.

There are examples to be referenced. Tokyo Metropolitan Government launched an official video
channel called “Tokyo Video” in preparation for the mandatory installation of solar power generation
systems on the roofs of new buildings in Tokyo starting in April 2025. The channel features videos
created and shared with famous performers and idols. Videos range from 15 seconds to over 15
minutes in length, appealing benefits of roof top solar power installation to a wide age range. The
channel offers a variety of videos explaining the mandatory installation system, the importance of
disaster prevention, and the effects of insulation. Additionally, the city is also engaging in promotional
activities utilizing social media.
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