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Near-term requirement and current pledges
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Modelled pathways:

=== Trend from implemented policies

Limit warming to 2°C (>67%) or return warming to

1.5°C (>50%) after a high overshoot, NDCs until 2030

Limit warming to 2°C (>67%)

Limit warming to 1.5°C (>50%) with no or limited overshoot

(dot indicates the median)
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Emissions under current pledges (before

Glasgow) is much higher than 1.5 °C pathways
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Pledges after Glasgow were not assessed in
ARG, but probably still insufficient to 1.5 °C

Strengthening current system transformation
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Tsutsui, Fujimori et al.
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Requirement for long-term emissions reduction

b. Net global CO; emissions
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Limit warming to 2°C (>67%) (C3)
(very likely range)

Limit warming to 1.5°C (>50%)
with no or limited overshoot (C1)
(very likely range)
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(1D Net-zero emissions around mid-century
- Consistent with current many national carbon neutral goals

@ Net carbon dioxide removal (CDRs) would be needed in the latter half of century
- who is going to take? How much?




Multiple options in achieving net zero emissions
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major transitions are required to limit
global warming .

—_ rodustiapiridnerit i wrrast asnundisc i
carbon capture and storage

— low- or no-carbon energy systems

widegpreadlelectuficatino.and. ...
improved energy efficiency

— alternative fuels: e.g. hydrogen and
sustainable biofuels
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An example of transformation using AIM model
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Three alternative pathways to realize net-zero emissions

e Carbon Capture and Utilization (CCU; supply side), demand side measures, and CDR

CCU is mainly used for synthetic fuel production. CCU moderates the demand side drastic changes
* While cost would be an obstacle, CCU-based measures would be an option.
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Secondary energy flow associated with hydrogen and CCU
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