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it ik E=tL =D& (Vision of Carbon Neutral Society)
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scenario in which economic growth and |
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adoption of greenhouse-gas intensive
lifestyles, including high demand for
transportation fuels and livestock

products. Emissions reductions are

P3: A middle-of-the-road scenario in
which societal as well as technological
development follows historical
patterns. Emissions reductions are
mainly achieved by changing the way in
which energy and products are
produced, and to a lesser degree by

P2: A scenario with a broad focus on
sustainability including energy
intensity, human development,
economic convergence and
international cooperation, as well as
shifts towards sustainable and healthy
consumption patterns, low-carbon

P1: Ascenarioin which social,
business, and technological
innovations result in lower energy
demand up to 2050 while living
standards rise, especially in the global
South. A down-sized energy system
enables rapid decarbonisation of
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energy supply. Afforestation is the only
CDR option considered; neither fossil
fuels with CCS nor BECCS are used.
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Moonshot Goal No. 4:

Realization of Sustainable Resources Circulation to Recover the Global Environment by 2050

The mission of this Moonshot Goal Candidate is to develop technology for reducing the
emissions of greenhouse gases and pollutants to contribute to the recovery from the on-
going issues of global warming and environmental pollution. The concept of the this
theme consists of two pillars of “Cool Earth” and “Clean Earth”

Global

warming

roduction
Co,
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(.

Resource
Consumption

Disposal
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A/ v

Production

Limitation of &

Resource
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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)
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xhaust gas ‘Membrane, etc.
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CO, capture —‘
€0,>98%
rCOz capture r
Atmosphere
CO, 400ppm
N, 79%
0, 21%
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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
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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 /.

FUTURE DACS COSTS

P =
& 2
7] k7]
= =
O (4]
+ +
-— -
S <
Q O
| I

tons of mitigation required tons of mitigation required

Relationship between cost and introduction amount of DAC

Source: Direct Air Captureof Carbon Dicxide Roadmap {ICEF 2018}
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CCU@‘%%&H&%‘:FWWJ (Hepburn et al. (2019) Nature Vol.575, 87-97)
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Direct Air Capture + CO, Utilization/CO, Storage

Energy Required ! w3
Low CO, AIR
AMBIENT AIR /
—3 DAC —4 Manufacturer s cONSUMER

A&

HYDROGEN c
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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Thanks for your attention
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Research Institute of Innovative Technology for the Earth
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