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Japan renewable energy profile

renewable electricity trends
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2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Solar 4 5 7 13 23 35 46 55 63 69 79 86
m Wind 4 - 5 5 5 b
m Geothermal 3 3 3 3 3 3 3 2 3 3 3 3
Bioenergy 15 16 17 18 18 19 20 22 24 26 29 33
m Hydropower| 84 85 17 79 84 87 79 84 81 80 78 78
Total 109 | 113 | 107 | 118 | 133 | 149 | 154 | 170 | 177 | 186 | 198 | 210
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electricity generation mix

<FY2021 (preliminary) > Updated: 6 December 2022
Petroleum & Wind
waste 0.99%
71.4%
Natural Gas
34.4% Solar
8.3% Geothermal

/ 0.3%
\_ Bioenergy

3.2%

Nuclear
6.9%

Source: METI/ANRE “Total Energy Statistics”

source: REI statistics,

https://www.renewable-ei.org/en/statistics/energy/?cat=electricity



Japan renewable energy profile

PV Solar
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Wind Power

, 2010 2.5GW — 2021 4.5GW—2022 4.8GW 5 4.8GW
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4.0 4.4 4,
s 26 26 27 28 30 32 -
-ginnniilii
0.0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

source) JWPA (2023)

Solar PV expanded after the introduction of FiT in 2012, wind power
development suffered from grid connection difficulties and unstable
policies.

2000 : Long term purchase agreement by ulitities

2003 : RPS implementation with 1.34%

-3. ~~

2007 : the building standards law or wind power T#ZZE:

EESR

2009 © end of subsidies for wind power implementation 3



New-build solar, wind, coal and gas

In Japan, due to the high
fuel prices, renewables
have become the most
competitive power source
even versus existing coal
and gas.

Brazil
$32

Onshore wind

Natural Gas - CCGT
Coal

Source: BloombergNEF. Note: The map shows the technology with the lowest LCOE (or auction bid for recent delivery) for new-
build plants in each country where BNEF has data. The dollar numbers denote the per-MWh benchmark levelized cost of the
cheapest technology. All LCOEs are in nominal terms. Calculations exclude subsidies, tax-credit or grid connection costs. Our
LCOEs include a carbon price where applicable.



What are the most important immediate, mid and long-term issues/
elements related to transformation your country needs to solve to

accelerate its clean energy transition?

immediate issues/elements;

<2022>

Stop funding fossil fuel - domestically/internationally

Japan’s power market has a system to support
conventional energies;

- capacity market mechanism
- priority dispatch for nuclear and “last reserve” coal =
- non-fossil fuel credit trading

Serious carbon pricing scheme introduction
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What are the most important immediate, mid and long-term issues/ % @,\“I? H—fHI INETTT
elements related to transformation your country needs to solve to

accelerate its clean energy transition?

comparison of 2030-2035 targets

Previous @ Latest * the US and the UK have targets of decarbonising the power sector by 2035

immediate the Sixth Basic Energy Plan FIRETEEL
an d m id_ B Electricity Composition < 9
Austria Total amount of electricity generated 930-940TWh Austria G >
term issues/ 2% Japan: 36-38% Denmark G0
elements: Nethrons 0 159% Netherlands @ o
Germany Germany ———e————
Spain @ Spain
ambitious i ‘ 1 & Sweden @ '°
taly 36- 38% ltaly © )
targets!! |
Ireland € >
EU G >
s . oil + others . 7
Finland (&)
pelgum B ol e =
France . nuclear ©
Czechia
Bulgaria C =
Poland 9
Slovakia &
Hungary O Source : REl added to the EMBER “Shocked into action, July 2022

0 10 20 30 40 50 60 70 80 90 100



What are the most important immediate, mid and long-term issues/ % GRT 2L E-H B INETTT
elements related to transformation your country needs to solve to Tk Tonks
accelerate its clean energy transition?

immediate and mid-term issues/elements;

« Securing grid connection
v'Developers -> the government (“centralized” model) from FY20257?

v Cost: who covers for which part ?

Grid connection responsiblity in different offshore wind markets usu al Iy, |O ng IO ng and Wl nd | ng
— weswmemae  {raNSMISSIONS are required for
o Ru Ie Cha nges we Existing onshore grid developers
sho: High voltage grid

v’ Dispatch rule
(market design)

* Disclosure of power generation
information - a unit of 100 MW

and more - expected to start in T e
G
—_— N:;h":ir;ynds mmm Denmark (from 2018)
§ J Belgium (From 2018) The UK
§ J} France (Round-3, 2019) J Belgium (2011, 2013)

v Injection charge (G-charge)

| France (Round-1, 2)

I

Bl Us
BiF

Bl Toiw

T
B Mainland China
Source: GWEC Market Intelligence, TenneT

Source: GWEC, “Global Offshore Wind Report 2020”



What are the most important immediate, mid and long-term issues/
elements related to transformation your country needs to solve to

accelerate its clean energy transition?

mid and long-term issues/elements;

2050 targets needs to be ambitious

do not include ASA with false solution

'Zero emission thermal power’ + nuclear: up to 30-50%, centered on CCS

20184 2030 Basic Energy Plan
1.06 BT 0.93BT (A25%)

P, households |~~-.._
= “eeqf

3 0.11 BT households
= e 0.09 BT

D industry =
w 0.3 BT industry

' 0.33 BT
= t rt
O rg";‘g? transport
< : . 0.15 BT

> Jis . e
= Seo

(&) )
"=
g 0.45 BT L
0 0.36 BT

) R s e e e S s e S A e
de- .
carbonization

2050€F

the emission will be absorbed substantially zero emission
(A100%)

Reference values for further discussion in the future.

In the end, multiple scenario analyses will be carried out,
not limited to the example below.

—t : -150%
: e , increase
1 electrification 1 electricity demand

major utilization
| CCS/CCUS

, nhon-carbon power

u
. RES 50~60% :
. Nuclear P o |
. Fossil + CCS/CCUS ‘ | et 1
Hydrogen/Ammonia “
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source) METI (2020), Green Growth Strategy for 2050 Carbon Neutralization
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Japanese
Government Claims:
Asia's rapid economic
growth is forcing it to
choose

fossil fuels.

Asia has large CO2
storage capacity.
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High CO2 gas fields CCS () Tomakomai CCS Project (B%)
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Paradigm Shift in Energy
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