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Countermeasures against climate change ResponS|b|I|t|es as Developed Countries
under the G7 Agreement
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Our collective goal for a fully or
predominantly decarbonized power
sector by 2035.

CLIMATE CHANGE 2023

Synthesis Report
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Climate change is a threat to human well-being and
planetary health (very high confidence).There is a
rapidly closing window of opportunity to secure a
liveable and sustainable future forall (very high
confidence)

EHEMICHIFZEAIRIF—BIE(Target of REs in Power sector)
201 EHSDHIBE = a5
Reguc%ﬁof)rfﬁqﬂjzﬁgﬁfm?gﬂ E\fﬁs 202245848 (2022 Record) 2030-20354H#% (2030/2035 Target)
2030 2035 2040 2050 HhF4 (Canada) 76 % Zero CO, Emission in 2035
d—sima— b LALYIEELN | GHG | 43[34-60] | 60[48-77] | 69[58-90] | 84 [73-98] R1AY (Germany) 48 % 80% REs in 2030
oA —oi—a— b 2o TR [co, [48[36-69] [ 65(50-96] 80 [61-109] | 99 [79-119] RE (UK. 44 % 100% in 2035
% 15°C (>50%) I=¥IA% Below 1.5[C {AU7 (Italy) 32 % 72% REs in 2030
g L% 2°c (>67%) iz 3 GHG | 21[1-42] - 46 [34-63] | 64 [53-77] — :
Below 2.0°C J25>X (France) 25 % 40% Res in 2030
Con | 22l 3712453 1516701 ) 73 (55-50] KE (U.S.) 22 % Zero CO2 Emission in 2035
HA (Japan) 22 % 36-38% REs in 2030

(H88) ARG FiAIRESBERREEMITEN IXRIE, FEE. KT, RIFACLSMER(2023F11ARA] (H88) 41584 G7ZILEYIYNWEBYA N https://www.mofa.go.jp/mofaj/ms/g7hs_s/pagel_001673.html
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Substantial reduction of CO, emissions through REs
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Proposal for the 2035 Energy Mix (First Edition)
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Rough estimation was conducted how much REs capacity is needed to achieve 80% REs supply in Japan power sector, assuming

demand in 2035, capacity factor, etc.

se{AEE Capacity 2022£EXR 20354F &R
R (GW) Mar. 2023 Apr. 2035 Magnification
KBZY solar PV 70.4 (AC) 280.2 (DC) X 4.0
B wind 5.2 59.8 x 11.5
INA AN R Biomass 5.5 9.2 x 1.7
7K Hydro 22.0 24.6 x 1.1
& Geothermal 0.6 1.6 X 2.7
a5t Total 103.7 375.4 X 3.6
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Power supply and demand simulation assuming the year 2035
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Final energy demand is reduced by 32%
by 2035.The largest reductions is in the
industrial and transportation sectors.

In the industrial sector, reductions are
assumed to come from improved energy
efficiency and reduced activity in the
material industries.

In the transportation sector, the shift to
EVs are assumed.

RICEBHFEE (TWh)

Final Power Deman

927TWh
900
800
700
600
500
400
300
200
100

0

20TWh
Transportatlon
Re3|dent|al
CommerC|aI
Industry

20194FFE 20354
FY2019 FY2035

RIZBHEEE. 2019FELAFLANIL
(CIRBERBTE

KRESPPIIIERE - FQmDEBILNERH. F
Te. EEERPY (FEVILE K TIENN,

FEZREBFIEIRILF 3N ZRAB(C LD

Final power demand is assumed to be
at the same level as in FY 2019.

In the residential sector, demand
increase due to the electrification of
heating and hot water supply, and in
the transportation sector, demand
increase due to the expansion of EVs.
In the industrial sector, demand
decrease due to energy efficiency.
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Power supply and demand simulation assuming the year 2035
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FEREEEMN Assumption

Solar PV 280.0 GW
Onshore Wind 34.9 GW
Offshore Wind (Bottom Fixed) | 25.0 GW
Offshore Wind (Floating) 20.1 GW

+ Storage Battery: 60 GW/148GWh
Pumped Hydro: 25 GW/200GWh
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(Ref.) Master Plan for transmission line reinforcement
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Results of Power supply and demand simulation

RENEWAEBLE

20354 EFRIBAY Power mix in 2035 100% BAIRIF—=IEHRE 100% REs supply
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Results of Power supply and demand simulation

BEFEEE—-IMDiA A week of demand peak in summer

GW [(REA50HzIV7] 20354 7H&#& A [East-Japan 50Hz Area] Week 4 in July 2035
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Results of Power supply and demand simulation

BEFEEE—-IMDiA A week of demand peak in summer
GW [EEA60HzIV7] 2035 7H&m#&E [West-Japan 60Hz Area] Week 4 in July 2035
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Results of Power supply and demand simulation e

XFEEEE—-JDiA A week of demand peak in summer
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Results of Power supply and demand simulation

XFEEEE—-JDiA A week of demand peak in summer
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Results of Power supply and demand simulation
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2022/2035DLLH
Comparison between 2022 and 2035
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Average cost of power generation
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2022

EE - Bk gt%gp%dg?&ro PV Onshor | Offshor | Hydro Geothe Biomas | Natural | Hydrog | Pumpe Battery
9% 9 Y e Wind e Wind rmal S Gas en d
Hydro
JAAXR Biomass
10% CAPEX 11.7~ 21.1~ 35.4~ 64 114 39.5 12.6 12.6 64 1.8
=50 79 17.0 27.1 61.7 FBH A A A A A A
v 1% Geothermal Vole 5H Vil /KW /KW /KW /KW /KW /KW /kWh
7K73 Hydro /kW /kW JkW 0.2 0.9
9% A HH
/kWh /kW
OPEX 0.3~ 0.7~ 1.358 | 0,958 | 2458 | 2.658 | 0458 | 0.45M | 0.9 | 0.15M
0.7H/H 0.95H /kW /kW JkW /kW JkW /kW /kW+0 /kW+0
/kW /kW 18AH 1R
/KWh /kWh
Lifetim 40 25 25 60 40 25 35 35 60 20
e years years years years years years years years yeas years
Fuel N.A. N.A. N.A. N.A. N.A. 1000M 6.8 30H N.A. N.A.
/GJ UsD/m /Nm3-
KB Solar PV mBTU H2
28%
LCOE 6.4~ 5.6~ 10.0~ 4.9 9.6 19.1 8.2 16.5 N.A. N.A.
7.0 7.2 13.9 A/kwh | H/kwh | A/kWh | F/kWh | FHkWh
MH/kwh | H/kWh | F/kWh
* HH/kW” means 10,000 JPY/kW
K35 2%  Hydrogen v * “M/kWh” means JPY/kWh
RAHA
Natural Gas
[0)
9.8~10.7M/kWh (JPY/kWh)
2035
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(Ref.) System price of Japan Electric Power Exchange
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Monthly average in the JEPX day-ahead market
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*If the LNG import price were to reach the average import unit price just after the Ukraine crisis (20 USD/mmBTU),
the power generation cost would increase by +2.4 JPY/kWh under the 2035 power supply mix.
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Challenges
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Decrease in grid inertia Fast Frequency Response (FFR) provided by REs
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Challenges
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How can we accelerate the introduction of solar
and wind power?

Offshore floating

S BB = Capacity 20354
(GW) Apr. 2035
£
Housing 45.8 (DC)
K JEEEEY)
Solar PV Non-residential buildings 113.3 (DC)
ih I E%iE
oL 121.2 (DC)
PE L 34.9
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W) b= M uk =7 ¥ 25.0
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F LiZEI 20.1

FE - BWMADI KB + ZEBiMIDHE
Acceleration of solar PV with storage battery
installation in housing and buildings
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Storage parity may have been achieved as the cost of storage battery
cells has dropped to around 100USD/kWh.

Figure 3: Lithium-ion battery prices, $/kWh (left), $/kWh log scale (right)
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Accelerate installation of storage batteries Accelerate installation of offshore wind, including
in solar power plants for power sales business floating type
FIP(Feed-in-Premium)AF—LERTTAT ITFAAIC NAA=TSIICBDGREREfECHNX . HPIXBROE (R
LBDEEMBAAEITIT DIEKX In addition to reinforce transmission lines based on the OCCTO Master Plan,
the development of transmission lines within each TSO area is also needed.

Expanding incentives for battery storage installations through FIP
schemes and negative pricing
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&, . Brian Bartholomew
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Paradigm Shift in Energy
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CONTACT:
Renewable Energy Institute
e-mail: info AT renewable-ei.org
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