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Renewable pathways to
climate-neutral Japan

Reaching zero emissions by 2050
in the energy system
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The partnership between Agora and REI promotes Agora
Independent analysis and stakeholder dialogues in favor of the

energy transition

e it gt Goal of the cooperation: develop and
100Q8A e disseminate new fact-based analysis in favor of

in Japan
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the energy transition in Germany and in Japan.

Main activities

Conduct independent research with
stakeholders’ involvement

Joint dialogue, workshops, conference with
various stakeholders

Promote transparency in energy data

2030 FAKICH T2 EEHE
BAIRILF—DOREZAL
BAVRFLORERMF N i
BAER €§ o ”’“”HL
WRLK—k

Ky 22 &) errniry

Renewable pathways
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End 2019, REI and Agora Energiewende have
launched an ambitious project on “renewables
pathways to climate neutral Japan™ and
commissioned the LUT University to develop a one
of its kind analysis for the Japan energy system

*supported by the German Federal Ministry of Energy and Economics 2
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Net zero emissions targets put Paris 1.5 degrees within

striking distance
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Share of world’s greenhouse gas emissions in 2020

other countries with
similar net zero

announcements
15%
Countries with genal
3%
no net zero
target Germany
37% 2.5%

Other EU and
UK
5.5%

United States
12%*

New Climate Institute (2020), ECIU (2020), EDGAR (2019) — updated March
2021

Five years after the adoption of the Paris
agreement, 2020 saw many countries
committing to climate neutrality targets by the
middle of this century or soon after. Those
countries cover 63% of global greenhouse gas
emissions.

This represent a very positive driving force few
months before the COP 26 in Glasgow
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What is needed in Germany given the latest EU and German Agora
climate policy announcements:

Climate Neutral Germany 2050 and -65% emissions until 2030

Measures in the climate neutrality 2050 scenario (KN2050) (GHG emissions in mio. t CO2-eq.)

__Energy sector

.’/- " Coal phase-out in 2030, 70 % renewable electricity Industry

| eneration, decarbonised district heating, deployment of H ) .

\‘-"/ H EEE R £ r/ \l H: and biomass for high-temperature heat, H; for steel,

858 - Transport ‘\\9/‘ chemical recycling, CCS for process emissions
|@\ 14 million electric cars, 30 % of road freight kilometres Energy sector
\=/ electric, more public transport, walking, cycling and rail ‘/’(\‘. 100 % renewable electricity generation*, replacement of fossil
__Industry \/¥" / fuels with Hz , CO.-free district heating generation
[/i ™\ Introduction of DRI, coal phase-out, - Transport
o deployment of H; for steam @ Electrification of passenger transport, CO,-free freight
~ \==/ transport, further expansion of public transport
___Buildings
(@\ 90 % of living spaces in 2050 have received a green retrofit or have been newly
ﬁ = \__/ built with efficiency in mind, complete shift to climate neutral heat production
___Agriculture
'/'o"\ /7\ Reduction of fertilisers, reduction of
\@/‘ Waste l\k '~/ livestock, fermentation of manure
| _Agriculture
. N\ Reduction of fertitisgr use, reduction of Negative Emissions
\* / livestock, fermentation of manure BECCS, DACCS and green polymers
o N T~/ offset residual emissions
|_Buildings \H /
‘/ "\ Green retrofit rate 1.6 % per year, 6 million heat T Waste
\\_//‘ pumps, faster expansion of district heating < m .
T ° -
2018 2030

Prognos, Oko-Institut, Wuppertal-Institut (2020): Towards a Climate-Neutral Germany. Executive Summary conducted for Agora Energiewende, Agora Verkehrswende and Stiftung
Klimaneutralitét.




In line with European trends, Japan should also kick-start
enhanced climate action as soon as possible and could
Increase interim GHG reduction target to -45% in 2030
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Energy-related GHG emissions in Japan per sector and current climate targets (in Mt CO2eq)
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® Energy conversion ®Industry ®Buildings ®Transport % Non energy-related* = LULUCF

Agora-REI-LUT (2021)

* The non-energy related emissions are not considered in this study and should decrease at least to
the level of availability of carbon sinks (LULUCF) for the overall emissions to reach net zero by 2050.
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Net zero emissions can be achieved in Japan at reasonable Agora o
costs based on renewables deployment, efficiency and LUT
electrification. ¢ University

Primary energy demand between 2020 and 2050 Primary energy consumption is halved by 2050

(from 4500 TWh to 2100 TWh) via efficiency,

TWh electrification* and population decline (-20% by
>/000 2050)
4500 BWPower - Nuclear oo

er - Nuclear

Population Power consumption increases by 50% until

| «<—>

+000 s decrease 2050 to 1400 TWh via electrification of

L Power - Fossils RN transport, heating and industry, and national
3,000 electrification + production of e-fuels

P efficiency gains

: Electricity generation from renewables is
E-fuel import

2,000 Heat - Fossils increased seven-fold until 2050
Power import

Sl Nuclear power is not necessary to achieve the
1,000 Power - long-term decarbonization target at lower cost

. Renewables for

Transport - Fossils .
500 domestic e-fuel
production
0
2020 2025 2030 2035 2040 2045 2050
Agora-REI-LUT (2021)
*The deployment of renewable electricity increases the efficiency of power and heat generation by 7

replacing thermal power plants and fossil-based heat generation that have high conversion losses
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A three-steps roadmap is needed to achieve climate neutrality . -
. G Lut

Three-step roadmap
Step 1: -45% GHG by 2030. Coal phase-out and

1200 e at least 40% renewable electricity contributes the
conversion lion’s share of emission reduction
1000 Industry ”
Transport < -90%*
555 Step 2: -90% GHG by 2045. Beyond 2030, only
800 34 B suiding Eneray carbon-free technologies are installed in industry,
g‘“ -100 - conversion electricity, heating and transport
S 600 -86
= Industry Step 3: zero energy-related emissions in 2050.
ot 237 Green synthetic fuels eliminate residual emissions,
5 Transport Eneray mostly from high-temperature heat generation in
200 -158 Buildings || conversion industry.
-99 .y Industry
: =l o R
2018 2030 2045 2050

Agora-REI-LUT (2021)

* Relative to 2010 8





