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Purpose and Overview of the Green Innovation Fund Business

® Toward the goal of achieving carbon neutrality by 2050, it is necessary to significantly accelerate efforts toward
structural changes in the energy and industrial sectors, and undertake bold investment for innovation.

® METI has established Green Innovation Fund at the level of 2 trillion yen and decided to assign the New Energy

and Industrial Technology Development Organization (NEDO) to its operation. Based on specific goals shared by

the public and private sectors, the government will provide continuous support over the next ten years to companies and
other organizations committed to take on challenge toward achieving the ambitious goals as one of the most critical
business issues. The support will assist efforts ranging from R&D through demonstrations to social implementation of

the outcomes.

List of projects expected to start in FY2021 H1

Working Group on the Field of Green Power Promotion

(1) Cost Reductions for Offshore| (2) Next-Generation Solar Cell

Wind Power Generation
10/1-11/15: Call for applicants
National expense: up to ¥119.5bn

Development
10/1-11/15: Call for applicants
National expense: up to ¥49.8bn

Working Group on the Field of Energy

Structure Transformation

(3) Large-scale Hydrogen Supply
Chain Establishment

8/26:Announced a project
organizer
National expense: up to ¥300bn

(4) Hydrogen Production through
Water Electrolysis Using Power from
Renewables
8/26:Announced a project organizer
National expense: up to ¥70bn

(5) Hydrogen Use in \

Steelmaking Processes
9/15-11/1: Call for applicants
National expense: up to ¥193.5bn

(6) Fuel Ammonia Supply
Chain Establishment

9/15-11/1: call for applicants

lNationaI expense: up to ¥68.8bn

(9) Development of Technology for
Producing Concrete and Cement
Using CO,
10/15-11/29: Call for applicants

National expense: up to ¥ 56.78bn

(7) Development of Technology for
Producing Raw Materials for Plastics
Using CO, and Other Sources
10/15-11/29: Call for applicants
National expense: up to ¥126.2bn

(10) Development of
Technology to Separate and
Recover CO,

9/13: WG had a meeting *

(8) Development of
Technology for Producing

Fuel by Using CO, %
10/21: WG had a meeting

(11) Development of
Technology to Reduce

CO, when Treating of
Waste y

*As of October 27

Working Group on the Field of Industry
Structure Transformation

(12) Next-Generation Storage
Battery and Motor Development

National expense: up to
¥151bn (being adjusted)

(14) Establishment of
Smart Mobility Society x

(16) Next-generation

Aircraft Development
9/16: End of call for applicants/
examining candidates
National expense: up to ¥21.08bn

(18) Development of CO,
Reduction and Absorption
Technology for
Food/Agriculture, Forestry,
and Fisheries Industries 4

(13) Development of In-Vehicle
Computing and Simulation

Technology for Energy Saving in

Electric Vehicles

(15) Next-Generation Digital
Infrastructure Construction
10/19-12/3: Call for applicants
National expense: up to ¥141bn

(17) Next-generation
Vessels Development
10/26:Announced a project
organizer
National expense: up to ¥35bn

*tentative
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R&D Projects Project Managers

Development of Multi-lock Biopolymers

Projects in Moonshot Goal No. 4

Development of marine biodegradable plastics which can
control the timing and speed of their degradability

11 |Degradable in Ocean from Non-food

Biomasses

Dr. ITO Kohzo, The
University of Tokyo

12

Research and development of marine

initiation switch function

biodegradable plastics with degradation

Dr. KASUYA Ken-ichi,
Gunma University

13

degradable plastics with edibility

Development of photoswitching ocean-

Dr. KANEKO Tatsuo, Japan
Advanced Institute of
Science and Technology

Control degradabili

of plastics in sea

for both utilization and

detoxification

Detoxify ultra-
thin nitrogen

compounds

~—y/.4 i\

(c (_EDO

MOONSHOT

RESLAREM & DEVELOPMENT PROGR,

Development of technologies to recover greenhouse
gases (“GHGs”) and convert them into valuable materials

R&D Projects

Development of a bioprocess that uses electrical
energy to fix atmospheric CO2

Project Managers

Dr. KATO Souichiro, National
Institute of Advanced Industrial
Science and Technology (AIST)

Development of highly efficient direct air capture
(DAC) and carbon recycling technologies

Dr. KODAMA Akio, Kanazawa
University

Integrated Electrochemical Systems for Scalable
CO2 Conversion to Chemical Feedstocks

Dr. SUGIYAMA Masakazu, The
University of Tokyo

C4S Research and Development Project

Dr. NOGUCHI Takafumi, The
University of Tokyo

Research and development toward saving
energy for direct air capture with available cold
energy

Dr. NORINAGA Koyo, Nagoya
University

Direct Air Capture
Directly capture CO,

from atmosphere

Convert
CO; into
materials
Recover nitrogen
compounds and
convert them into
materials

Chemicals-fuels, etc
Oﬂsljme&prod\ﬁ' -

BIRBEREA FL I F— BRI SRFEE

Development of Combined Carbon Capture and
Conversion (quad-C) modules targeting low
carbon dioxide concentration gases for balancing
the global carbon budget

Dr. FUKUSHIMA Yasubhiro,
Tohoku University

Development of Global CO2 Recycling
Technology towards “Beyond-Zero” Emission

Dr. FUJIKAWA Shigenori,
Kyushu University

Mitigation of greenhouse gas emissions from
agricultural lands by optimizing nitrogen and
carbon cycles

Dr. MINAMISAWA Kiwamu,
Tohoku University

Development of technologies to recover nitrogen compounds
and convert them into harmless or useful materials

R&D Projects Project Managers

Innovative circular technologies for harmful

Dr. KAWAMOTO Tohru,
National Institute of Advanced

9 nitrogen compounds Industrial Science and
Technology (AIST)
Devel_opment of recovery and Iremoval Dr. WAKIHARA Toru, The
10jtechniques of dilute reactive nitrogen to

realize nitrogen circulating society

University of Tokyo




NEDO Moonshot Research and Development Program

DAC and CO, utilization projects

Project Managers

Approaches to Carbon

Approaches to Carbon Utilization

o

@ Dr. KATO Souichiro,
AIST

Dr. KODAMA Akio,
Kanazawa University

Dr. SUGIYAMA Masakazu,

Capture

Artificially synthesizing microorganisms that can utilize electric

energy

Solid sorbent
Honeycomb Rotor

Physical Absorption

v" Membrane Reactor

Kyushu University

v i v i
e Unfversitey of olee EIec_:trochemlcaI CO, Electrolysis
Enrichment
& Dr. NOGUCHI Takatumi, v" Calcium carbonate concrete
The University of Tokyo
® v' Pressure swing driven by
R;‘ IgOaRIUNn/?\VGeéSﬁoyo, cryogenic pumping with v' Carbon Neutral Methane, etc.
g0y y LNG cold
© Dr. FUKUSHIMA Yasuhiro, v" Membrane separation v" Dual function materials
Tohoku University v" Dual function materials v' Carbonyl-containing products
@ Dr. FUJIKAWA Shigenori v Electrochemical/
' ’ v" Membrane separation

thermochemical conversion
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Challenge: €0, recovery from atmosphere (DAC), and Recovered CO, can
be converted into fuel and/or various chemicals as a raw material (CCU)

Fuel l Combustion -

Exhaust gas
C0,10™20%

-Absorption
-Adsorption

‘Membrane, etc.

CO, capture

C02>98%—‘

Atmosphere

CO, capture

F

CO, 400ppm
N, 79%
0, 21%

> CCS
CO, storage
— CH, Methanol | ) Fuel
CO, free
| Alcohol
> CCU —>
H, Polycarbonate |
CO, utilization | + Chemicals
Catalyst |5 Olefine
_|_
‘Heat
-Light
‘Microorganism
s Carbonate BU|Id|r.1g
materials

26



AGfO, Energy of Formation (kJ/mol)
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Gasification
0 ‘/’—\ Combustion
—_— C(s)
e ot
201 —
_— co
-200 1 C2HsOH() (&) .
HCOOH(g)
0 '
Combustion M
-600 - -
_800 - Mineralization i
-1000 - -
Standard Molar CaCO3(s)
1200 e Energy of Formation, at 298 K 7]
-4 -2 0 2 4
Average Carbon Oxidation State HATGEHE, FHRIRILEF—R
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Cost for CO2 Removal (DAC as a Backstop Technology)

all global emissions — all global emissions
o 100% mitigation — e 100% mitigation —»

DACS COSTS TODAY /] 2Pove >100/tC0;

e = = = JTUREDACS COSTS 4
< @
g 8
. G
: +
| I

tons of mitigation required tons of mitigation required

Relationship between cost and introduction amount of DAC

Source: Direct Alr Capture of Carbon Dicxide Roadmap {ICEF 2018}
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Direct Air Capture + CO, Utilization/CO, Storage

Energy Required ! nima
Low CO, AIR
AMBIENT AIR /
—3 DAC —4 Manufacturer s cONSUMER

A&

HYDROGEN e
ENERGY ENERGY ENERGY
UTILIZATION
ENERGY

Energy resource should be zero/low CO, emission

(Source: Atsushi INABA, How to evaluate technologies?, Moonshot International Symposium, Dec. 18, 2019)
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I*)lxli\'——&'%*ﬁd)fﬁﬁ < |oT, Al, Big Data, Blockchain, Smart Sensor, ...
EEAIZEDES HEVAT LA/ R—3: i‘é&'nﬂ_i‘éiﬁ > H—E RIEH, etc.

DR, V2G, VPP, ZEB/ZEH, .. > HROFBERL-FREM, IS, etc

MEFZERD, ITEEIL, etc.
s
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- ‘E 2 : > N
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Negative Emission Technologies 7

}E#, BECCS, DAC, SCS, A\ #Fixk, TI—h—RY, RBEBELE
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) SDGS FHE RIS
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Keep Options as Many as Possible! 30
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Thanks for your attention
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