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HROBARJEEIRILF— : Renewable Energy in the World

EQLSRIFUATHILAIRIINF-DISBE R IRILF DT D
Each fossil fuel peaks by 2030 in all scenarios and then declines over time
as renewables and other low-emissions sources of energy increase strongly
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. . . . . IEA, World Energy Outlook 2024
Each fossil fuel peaks by 2030 in all scenarios and then declines over time

as renewables and other low-emissions sources of energy increase strongly

Notes: EJ = exajoules; STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net Zero
Emissions by 2050 Scenario. Renewables includes modern bioenergy. Other includes the traditional use of
biomass and non-renewable waste.
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Japan's Renewable Energy Situation Compared to the World

BFEEROSE LR ZITIEFEE DT T, BAREBEAIRRIRINF-DEIEFHEL. A
comparison of power source composition among countries shows that among
major countries, Japan has a low share of renewable energy.
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Japan's Renewable Energy Situation Compared to the World

IEEIRNF—KFETRDIE BAREEZEOPTETEEL IRNF—Z2EREOENSD
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In terms of fossil energy dependence, Japan is very high among major
countries(%?nd improvement is needed in terms of energy security.
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BAOBERIEEI I+ — : Renewable Energy in Japan

HAROBARgEIRIF—EABIZE. 20305E(C36~38%ELETELTLVS,
BRBIKEZNHRBOE MEBANFEEORENTEEN TS,
Japan's renewable energy introduction target is set at 36-38% by 2030.Further
penetration of solar power and development of wind power are planned.
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BAROKBZEFEDIRIR : Current Status of Solar Power Generation in Japan
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D, BUIREANKDENTE TS,

However, the rapid increase in solar power generation in Japan has resulted
in problems in several areas, and there is a growing need for proper
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HADKBAFEEDIRIK : Current Status of Solar Power Generation in Japan

BAROBIXEABTEFHEFSE 6 U THD. KIZEREBEBOBATETRNEHASE 3 THD.
Japan's installed capacity for renewable energy is the sixth largest in the world,
and in terms of installed solar power capacity, it is the third largest in the world.

Installed renewable energy capacity(2022) Solar power installed capacity(2022)
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BAROKBZEFEDIRIR : Current Status of Solar Power Generation in Japan

BAROELHEILDOKRZHEATE L. FEEOP TR,

BRI EHEEGDTEHI I & R YDF) 2 {BOBT=EE12B.

Japan has the largest installed PV capacity per land area of any major country.
Japan has little flat land, and when evaluated per flat land area, its capacity is
about twice that of Germany.

Installed PV c_apaC|ty per Iand area Installed PV capacity per flat land area
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BATIEEIRIF—EAIXD : Renewable Energy Installation Costs

BARDOKZIEFEEOIANME, BEKRL TLD,

RAFEEOIANE, TIFLEFEFOTWVD,

E558., AL0RELHHIN. HRTOIXRDEROITUVD,

The cost of solar power in Japan is steadily declining. The cost of wind power
generation has stopped falling. Both of these costs are higher than the costs in
the rest of the world, partly due to the depreciation of the ven.

Generation cost of solar power Generation cost of onshore wind

Yen/kWh
/ Yen/kwh
60 30
Japan
50 25
30 15
20 Japan 0 :
20238
9.9
10 5
‘ 4'1H¢ 202388
World 20230 5.7H

0 5.8 0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

H 1H 1H 1H 1H 1H IH 1H  1H  1H  1H 1H 1H 1H 1H 1H 1H 1H 1H 1H 1H 1H

Agency for Natural Resources and Energy, Nov28,2024

BHARODIXIF—BE1ZELETH : Japan's Energy Goals and Plans

BADRZENRTAHELEIHERE. 2030FE46%i#%(2013FE L), 2050FEXEEBET
OTH3. IRITOHIRAR—X(FNEFE EA TS,

Japan’s greenhouse gas emission reduction target is 46% reduction in
FY2030 (compared to FY13) and virtually zero in FY2050. The pace of
reduction in the manuscript is on track.
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BHAROIRIF—BE1ZEEETE : Japan's Energy Goals and Plans

WEDHAREF2040F(CHITPEIRIBEK BIRZEDHDIRILELPE(CHD.
BAORERIRINF-0EIGZ 5 E(C. {bAIRINF—DEIEZE 3 BNCTEINDNA > MRRB,
Japan is currently in the final stages of setting its power source composition
targets for 2040. We would like to maintain the share of nuclear power at 20%
and aim to increase the share of renewable energy to 50%. In this way, the
share of fossil energy would be about 30% and the 73% reduction could be

achieved.
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BAROIRIF—BE1ZEETE : Japan's Energy Goals and Plans

IGES (HhBKIRIZEKBRAATTHELRS) (&, 1.5°CO-RYYIT TOBAERIGEIRIT-BAEDETEZ
1ol

BEFREUR. BIFNMARU TV EEEZT L L TEAZEZ FRIT3L. FGHANCERIEZAFE
ZHRINCEBANEH . 2030FAN5F ERNFEEZ AMRICEAURFNERSR0,

IGES (Institute for Global Environmental Strategies) has made assumptions about
the amount of renewable energy to be introduced under the 1.5°C roadmap.

If the amount of introduction is forecasted by adhering to the targets announced
by various industry associations and the government, solar power generation will
be the main source of introduction in the short term, and offshore wind power
generation must be significantly introduced starting in the 2030s.

Onshore 26GW 31GW 35GW 40GW Wind Power Association
Offshore(Territorial Sea) 8GW 24GW 45GW 45GW Public-Private Council
Offshore(EEZ) oGW 20GW 90GW 360GW Marine Technology Forum
Silicon Solar 125GW 174GW 219GW 300GW Photovoltaic Association
Perovskite and other next- O0GW 19GW 44GW 145GW IGES Estimate

eneration PVs
& Agency for Natural Resources and Energy, Nov28,2024




FUWLWKIEALFEEAROTZANA D : New Photovoltaic Perovskite

REEFEFRBIREABLEDIVIZANETEIEN TS,

ROJANA MKRIBEMDE A CLD, HKEIAM TN, REEAEZIEDOIENTE, RE
fEDE2RER TEM LN RAEFN S,

A mix of next-generation solar power generation is planned.

The introduction of perovskite solar cells is expected to lower the cost of
power generation, increase the amount of power generation installed, and
improve the security of power generation facilities.

Agency for Natural Resources and Energy, Nov28,2024

FUWKIEALFEEAROTZANA D : New Photovoltaic Perovskite

ROJZHA MKBENE, BER, RIECHERREPIHEREOE TENTVS, KHE. IR
BFr Cld, MAERUS A IIVERENERBEIROTVD . SEOIMiRFEEE/LICED. FED
ANESIDKIZEMEFFICRDEFEINTNS,

Perovskite solar cells are superior in terms of resource conservation and the
temperature and duration required for manufacturing.

On the other hand, durability and recyclability are currently issues. With future
technological development and mass production, the cost of power generation
is expected to be comparable to that of silicon solar cells.

Silicon solar cells Perovskite film type

Main materials Silicon lodine/ Lead

Optical absorption coefficient [l0af/eqy! 10°/cm

Number of days of production RIERGERENEYS About 1 day
Production temperature More than 1,400°C 150°C
Manufacturing Engineering Turnkey Manufacturing Precision Engineering

Installation Established style Various installation possibilities

Recycling Requires a system Under development

Agency for Natural Resources and Energy, Nov28,2024




BARODCNNMSOENDFEE : Japan's Future of Wind Power

RNFEEF. BARTROIAFINTOWSIBEERRIFINF-EBIRTHD.

PEFEADFEEG. AREUVPITVEEFEIT—EDOEANMEATHER . BHINHEILTNS, RER
RIS, BRALERINOFZE(CHILI DB ENDD.

F LENFEBEQFE TESEISTLAERRNMFEVRABNIKDEN D HETIHFANOE,
NFEEERDN, HRAFZESBH (DR RERENZOTVS. BRI 2030FFTIC
10GW . 2040 FFTIGEFHRNEZHT30~45GW OEHZRRZBET .

Wind power is the most promising renewable energy source in Japan.

Onshore wind power generation has been introduced to a certain extent in
plains, which are easy to develop, and as a result, suitable sites are decreasing.
The impact on the landscape, environment, and natural ecosystems must be
addressed.

Offshore wind power generation requires coordination in coastal areas due to
the existence of various interests. Offshore, floating wind turbines are used, but
there are few examples of their installation worldwide, and uncertainty remains.
Japan aims to form 10 GW projects by 2030 and 30-45 GW by 2040, including
floating projects.

ZEM (RIFEAH) OEA : Installation of storage batteries (for the grid)

AR BREDBERIRE IR F —(FRIREIRILF—Dlzsh. BEBLVS _EIHEN W
BEARORTHD. ARERABZIRE. BNRECF. RFABEBOBANKDSND.
2030£F(CRE5123.8GWhIZEDEANR@EEN TS,

Since renewable energy sources such as solar and wind are intermittent
energy, a double investment in energy storage is essential.

Large-scale solar and wind power generation requires the installation of
grid storage batteries, which are expected to total about 23.8 GWh in 2030.

Deployment of grid storage batteries (forecast)
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HEIRILF—0ER : Utilization of Cold Thermal Energy

UV DEDSN TS, ZD—DIFEEREEN DD,

RREJUBEKRFE (MR) TALTHEDHBA TV,

mMEEFRKBO—FET. FEVOIREE. MEDHD)\AAXANAS—No0FEBEF AL, 25—
I VR ER 2BV, ZTITOEIMEIRTIEL. 2kKWOFREBHEZBEIH U,

New technological developments are also underway. One such technology is
snow power generation. The University of Electro-Communications and Forte
Inc. are working on this project. It is a type of thermal power generation that
uses the cold heat of snow and waste heat from biomass boilers for melting
snow to generate electricity using a Stirling engine. In the demonstration
experiment in Niseko, a 1.2kW generator was operated.

Pre-experiment in Aomori Pref. Stirling Engine

Tokyu Hudosan Holdings

/BB KXFREREC : Renewable Energy Research and Education Center

BB BETRIRLF-DEARTSIAIUEIKE,

ZORME. AORMDF S bRES<DIERENEMR I 2RETEMTEH D,

D A—(F. BIREAICHD. tisOmEt) RIRIERE i ZI T\ EVISARIEDIERZ 1L,
BAZOIEEICRE IR Fr—RIT1I'E, ik DIZ1 =517 1 > eth 5 A4 % IR 3 b1
HENIFTAITZMIIEEIHRIATAOEREZBIEL TV,

Hokkaido has great potential for introducing renewable energy.

On the other hand, it is also an advanced region facing challenges that many
developed countries face, such as declining population and aging society with fewer
children.

In introducing renewable energy, the center aims to implement social system that
balances nature positivity, which stops the loss of biodiversity and puts nature on
a recovery track, and local society positivity, which realizes local community
design and regional development, by conducting appropriate environmental
impact assessments for the region.

A F v —HIT 1 T CMAHRRI T 1 T
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REREC Home Page




1b/#BIBERZFREREC : Renewable Energy Research and Education Center

RERECIZ(E. 3 DOAFTIIN—THh$D.
EBHSIATARTITIN-TTE. BERTREI R F—HHOEAD

SO, WK TOSEBIZMIOTRCOVTIAK T 5. EARIBATOS |atxs
BRI TR, OB OB PERIRIREORE RIEREDH | swrenmy —rruge>  swien wes s
HMoZEIBLEN DS, R RERBALR. X2H g n iy (zoAk

26T )| £ _ EARFAZOH ||, — T T TS S5 R - YRTAFTEY T AfE# gy L cRBBt BE
BATREIRINFT-—BEEAFRIN-TTE. HE, BB, XEOKXES B R A e g A

S AT LOAFTZIT D, YA LY P RERES Y25 LOME L RM,
AABBRI I —-TTlE BEEAMOBROIZHDAF 1S LVERREED *i5 i
KHEEi75. VY=a—P7TNTF+I-YY9—F&
REREC h?s three research groups. IFa4—art9—(REREC)
The Environmental and Social Systems Research BEHE YR LHE T N—T
Group studies the process of consensus building in *gg*lifig’f’igz;;]m
communities when introducing renewable energy facilities. - BAREEFEEE
It is necessary to consider not only consensus building -

ithin th f installation, but also the relationshi ek
within the area of installation, but also the relationship BT R 7 AR
with other areas, preservation of the natural environment, P BEARET ALK IRl
and harmony with the next generation. P AMERT AT
The Renewable Energy Infrastructure Research Group R g

. . e ! 2.7
will conduct research on power generation, storage, and ey LA
transmission systems. AV Sayiae

The Human Resource Development Group will create
and implement a curriculum for the development of
relevant human resources.

REREC Home Page

1bEEKXFEGXEERAT Y1818 (2025F8)

GX Leading Research Center (Summer 2025):

LBEKRE TIEGXTTERFT - DREEENMEA TS,

T2 A-OEBEMITEIFITIE. GXFTERTTEEIEL THEETREED(C. ARRIIGXEETOY I L%ZHEEL. HFED
GXZITABITERAMBKT D,

PEHERT O 10 MAFREBFITE, DEFERTEL DML 1Y MEERIB L. TSR N OHZ S AL ED
HEREZMILIDFUVAFTARG ZHEE I D,

Hokkaido University is moving forward with a plan to establish a GX Leading Research

Center.

The Basic Research Division will collaborate to promote GX-led research and establish a
systematic GX education program to foster human resources capable of leading GX around
the world.

The Cross-disciplinary Project Research D|V|S|on will establish cross-disciplinary research

units and build a new research system bt TE andlng research with social
|omass
Energy

application and its |mplementat'nd551§§§get
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CRERHDONESTETVEUI,
Thank you for your attention.




