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Japan Photovoltaic Energy Association (JPEA) Y

B Foundation
April 23, 1987 (Founder: Dr. INAMORI, Kyocera Corporation)

m Objective

The association aims to contribute to the prosperity of Japanese economy and the improvement of the
national life depending on the establishment and the deployment promotion regarding utilization of the
technology of photovoltaic solar power generation system. Moreover, in order to achieve this objective,
the business is achieved in compliance with the applicable laws and regulations via:

1. Investigation, research and obtaining statistics about production,
distribution, use, and trade on photovoltaic systems

2. Offering proposals and opinions to the related organizations, |ndustfry gré)utp, associa(tjion,
and others. concerning promotion of photovoltaic systems foundation or academy

3. Research in standardization concerning photovoltaic systems

PV module
manufacturers

4.  Promotion of mutual interchange among members,
collaboration with related domestic agencies and international,

and promotion of international cooperation concerning i

photovoltaic systems System
5. Holding symposiums and seminars about photovoltaic system’s gigﬁgtﬁn

market trend, technological development, and use, etc. o e el
6. Publicity and enlightenment concerning photovoltaic system BUIESIRSS o :

m 128 Members (Private companies/Groups)
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Spectacular growth of Global Solar PV Market JPEA

B New capacity addition in 2022 was 236GW* . (BXDORAEHEED1.5(512E)
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Japan’s’ share in the Global PV Installed Capacity JbEA
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Overview of PV developments in Japan e

Japanese PV market has been on a downtrend following the reduced FIT support

The cumulative installed capacity at the end of 2022 reached some 85 GWp (69GW ()
Even with the reduced FIT support, Japan’s PV market is expected to start trending upward
again from 2023, due to the growth in residential and industrial rooftop markets, and new
corporate renewable Power Purchasing Agreement (PPA) models.

Japanese Solar PV Market Scenario 2023 - 2027 (GW,) by JPEA
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Renewable Energy Target by the government (METI)
towards 2030

JPEA

B Increase the renewable energy part of the electricity generation mix to 36-38% by 2030 to

meet the carbon reduction target of 46% by 2030.

Power generation mix in 2030
Hydrogen&
Ammonia : 1%

Solar: 14~16%
Renewable

: 36~38%

Wind : 5%

864 billion kWh wemssn Geothermal @ 1%

Hydro : 11%

Nuclear
. ~ 0,
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Japanese Solar PV targets towards 2030

Cumulative installed capacity at end fiscal year 2022 : 71GW, (87GWp)

The government’s Solar PV target: 103.5GW, . t0 117.6GW, . (129GWp to 147 GWpc)
by 2030 in METI’s ambitious scenario.

Japan Photovoltaic Energy Association’s (JPEA’s) scenario (PV OUTLOOK 2050):
125GW,. ( 154 GWyc) by 2030. This ambitious target means around 7ZGW ¢ (8.6GWp)
solar PV will have to be installed every year until 2030.

Solar PV Targets towards 2030 (GW,)
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Drivers for Solar PV growth in Japan towards 2030 JPE

B The FIT scheme has been the strongest driver of solar growth in Japan since its
introduction in July 2012. However, the relevance of this FIT scheme has decreased, and

a more market-oriented Feed in Premium (FIP) has been introduced in April 2022.

m The ‘self-consumption business model’ for commercial and industrial users is
growing rapidly in Japan. On-site, self-consumption PV systems are becoming more
attractive to business users, as the LCOE of PV power generation is already competitive
with the retail electricity prices of commercial and industrial users.

B An additional driver to solar growth stems from policies setting PV_mandates for new
buildings. The Tokyo Metropolitan Government, and Kawasaki City, will make it
mandatory to install PV systems on new buildings, including detached houses, starting in
2025. If similar installation mandates spread to municipalities across the country, the PV
market, especially residential rooftop, will expand significantly.

®m In addition to the needs of renewable energy users, the PPA model is beginning to
gain traction in the Japanese PV market, driven by government subsidies and rising
electricity prices.




Challenges JPE

B Smooth transition from FIT to FIP: FIPs were introduced in 2022 as a mandatory
incentive mechanism for large-scale solar PV (500 kW and above from 2023), and
optional for distributed solar PV (50 kW - 500 kW from 2023). One of the biggest
challenges for the industry and for policymakers is the smooth transition from FITs to
more market-oriented FIPs.

B Business model transformation: The role of FIT/FIP will gradually shrink in the coming
years. With the emergence of PPA type business models, this decade will see the
transition towards a market growth with little reliance on the FIT/FIP regime.

B Grid constraints: Limited grid capacity and curtailment risks are the primary causes for
the downward market trend in Japan. METI has taken several mitigation measures to
maximise grid capacity with existing assets, such as the ‘Connect and Manage’
programme for transmission and distribution grid levels. Moreover, METI has developed
the long-term grid expansion programme to accommodate large amounts of renewable
energy.

B Land availability: New business models without dedicated land space (e.g., on-site self-
consumption models), and utilisation of unused/abandoned farmland are a solution
to the limited land availability problem. To date, conversion of unused/abandoned
farmland to solar farms is very limited as it requires strict legal procedures, and the local
authorities’ permission. The government is now tackling those constraints by reforming
existing laws and regulations.




Challenges — curtailment and dropping spot market prices =

Curtailment of Solar PV in Kyushu Area
3" May 2021

10000 _ __
Curtailed electricity by TSO
8000
6000
4000
2000 I I I

’ o 1 2 3 4 10 11 12 13 14 15 16 17 18 19 20 21 22 23
mEE (Mwh)  =i%IE (Mwh)
Spot market prices in Kyushu Area
34 May 2021
12
10
8
6
4
2
0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

10




Sector coupling - solutions for grid constraints, etc. JP¢
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Solutions for the limited land availability — Solar carport e

Car parking area of University of Miyazaki
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Solutions for the limited land availability — Building integrated PVJP‘EA

0"‘ Wall-mounted PV ﬁﬁxwgﬁai

- Univ rsr't]g of Miyazaki

Faculty of Engineerin -
N A Ty Con li ilabl: Sciencellirec 2
%ﬁ‘mi tents lists available at o t MN.;I:I:E::mw
PR Renewable Energy .
I -_ SEVIER journal homepage: www.elisevier.com/locate/renene =
Performance evaluation and spectrum-based analysis of a wall- n
mounted photovoltaic system for zero-energy building =

Akira Nagaoka ", Yasuyuki Ota ”, Kentaro Sakai , Kenji Araki *, Hideki Matsuo “,
Naoki Kadota “, Kengo Maeda “, Akihiko Nakajima , Kensuke Nishioka >~

(a) Wall-mounted Si PV system and (b) 20° tilted Si PV system.

Both systems were installed facing south at the University of Miyazaki.
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Solutions for the limited land availability — Building integrated PVJP‘EA
Wall-mounted PV (University of Miyazaki)
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Solutions for the limited land availability and curtailment ™Y

Agrisolar with vertically mounted solar PV

A o o :ﬁ
20234125 .. oo
itisiE RBEFEIRF = Y—-S5—T Dairy farming in Hokkaido

(Rakuno Gakuen University)
By SHIZEN ENERGY Inc.

2023458
= B J\ & T o BE =
SRRRILET BABNERERS Rice fiield pilot project in
Miyagi prefecture

By SHIZEN ENERGY Inc.
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Vertically mounted solar PV - solutions for increasing curtailmen

Application of bifacial PV modules for vertical-mounting
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JPEA’s PV Outlook 2050 : Large Potential in Japan

m Solar PV potential in Japan : 2,380GW;. (ERNOENHRED2ERREN?)
m Installed capacity end fiscal 2022 : 87GWp*1 is 3.6% of the potential.
B 2050 target 509GW is 21% of the potential.
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JPEA’s PV Outlook 2050 : new targets to achieve carbon neutraw
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PV installation prospects (new targets by JPEA)
to achieve carbon neutral by 2050

8 AIEF 2025 2030 2035 2040 2045 2050
FRitE 18.8 28.8 41.6 57.1 74.4 90.0
residential EatE 3.6 9.3 13.5 14.8 15.1 15.1
BIPV (%) 0.0 0.1 0.3 1.3 4.1 7.8
GEE S 0.4 1.1 1.5 1.7 1.7 1.7
=47 BT
AT 2.1 8.1 15.0 17.6 18.1 18.2
Non residential EEREEY 6.1 15.7 5. 24.9 25.4 25.5
Oty 2.8 4.3 6.4 9.5 14.1 19.7
s (SREE 0.0 0.1 0.6 3.1 it 20.4
e A 14.2) 14.2 14.2 14.2 14.3 14.3
ErEis 9.6 9.6 9.6 9.6 9.6 9.6
Ground 1E PR BEhE B 3.1 34 3.1 3.1 3.1 < |
mounted  zpmEsEse 2.3 93 2.3 2.3 5% 55
M3 LS SERENES 1.5 1.5 1.5 1.5 1.5 1.5
ANE - HE 4.4 4.4 4.4 4.4 4.4 4.4
e 0.6 1.5 3.6 8.3 18.9 39.7
Agrisolar  zpuy 16.0 19.9 24.5 30.1 37.0 44.3
ZOfhaeith 0.0 0.3 3.1 13.8 20.0 20.7
Floating solar KR 0.2 0.7 1.9 5.1 12.5 24.0
ZOMSRERE TOMBERE EVER 0.0 0.1 0.6 2.7 8.9 14.7
ait 85.7 125.0 170.5 225.2 298.7| 386.2
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Thank you !
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