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social scenario to estimate impacts and effectiveness
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Impacts of climate change and effectiveness of adaptation depend on social scenario
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Impacts and Adaptation

¢ Around 2080 under RCP8.5-SSP3:--

* Global mean Temp: approx. +3.7 °C
* Additional economic damage: 3.58 % GDP
> energy demand, labor, famine, food, hydro only.
* Flood damage = +3.28% GDP = +416 tril. Y
> Adaptation cost = +16 tril. Yen/y

* Yield decline of maize = 16.8 tril. Yen/y
» Adaptation cost = 19.5 tril. Yen/year

> Food shortage = 1.68 bill. = 18% global population
O price T, harvest and irrigated areas T, diet change, -

% Potential coastal inundation = 0.7 tril. venyy
> Adaptation cost = 0.3 tril. yen/y
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emperature rise and economic damage
RCP2.6 RCP8.5

From “S-14" project:

« Energy demand, labor
efficiency, famine, food
production, hydro power
are considered.

« Impacts for fluvial and
coastal floods and
ecosystems will be
considered.

Change in GDP (%)

- Before AR4
* After AR4

0.0 0.5 1.0 1.5 20 25 3.0 35 4.0 45 5.0 55

Additional temperature rise (°C)

e RCP8.5 should better be avoided but the difference between
2°C and 1.5°C targets was unclear.

e Socioeconomic pathway also matters a lot for climate change
impacts on GDP.



a) Observed global temperature change and modeled
responses to stylized anthropogenic emission and forcing pathways

Global warming relative to 1850-1900 (°C)

gl From Special report on “1.5
I degree warmincg

1.5 ~

Observed monthly global / ',/"
mean surface temperature -

Estimated anthropogenic - —_—

Likely range of modeled responses to stylized pathways

104 warming to date and
likely range
| [ 1Global CO2 emissions reach net zero in 2055 while net
non-CO:2 radiative forcing is reduced after 2030 (grey in b, c & d)

0-5 1 2017 t []Faster CO2 reductions (blue in b & c) resultin a higher

probability of limiting warming to 1.5°C

[[] No reduction of net non-COa radiative forcing (purple in d)
results in a lower probability of limiting warming to 1.5°C

T T T T T T 1
1960 1980 2000 2020 2040 2060 2080 2100

Human activities are estimated to have caused approximately 1.0°C of
global warming above pre-industrial levels, with a likely range of 0.8°C to
1.2°C. Global warming is likely to reach 1.5°C between 2030 and 2052 if
it continues to increase at the current rate. (high confidence)
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Major messages from SR15

An additional 0.5°C of warming compared to present is
associated with further detectable changes including warming
of extreme temperatures in many regions, increases in
frequency, intensity, and/or amount of heavy precipitation in
several regions, and an increase in intensity or frequency of
droughts in some regions.

At 1.5°C compared to 2°C:

% global mean sea level rise is projected to be around 0.1 m

% Lower risks of ocean acidification, decreases in ocean oxygen
levels, health, livelihoods, food security, water supply, human
security, and economic growth

% Most adaptation needs will be lower

% The avoided climate change impacts on sustainable development,
eradication of poverty and reducing inequalities would be greater

There are limits to adaptation and adaptive capacity for some
human and natural systems at global warming of 1.5°C

Under the Paris Agreement: global GHG emissions in 2030
= 52-58 Gt CO,eq yri = AT > 1.5°C

# <»global CO, emissions start to decline well before 2030
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Social cost of 1 billion t of CO,

¢ 1.3~2.0 mill.A-Y DALY = 0.34~0.52 bill.Yen
*1DALY = 2.60 mill. Yen

é 1~3 EINES = 1.3~4 trill. Yen
%1 EINES = 1.3 trill. Yen

¢ > ~ 5~9 trill. Yen of global damage
I co,

DF Human Health DALY/ton 1.3 - 2.2 x10-3
DF Biodiversity EINES/ton 9.3x1010 - 3.0x10°
WF2 Human Health (global mean) (LIME3) US$/DALY 2.3E+4

WF2 Biodiversity (global mean) (LIME3) USS$/EINES 1.1E+10

IF2 Global Mean US$/ton 40 - 84

| Social cost of 1t CO, = 5K~10K Yen ]
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SCC in US under Obama Presidency

Technical Support Document
- Technical Update of the
Social Cost of Carbon for
Regulatory Impact Analysis -
Under Executive Order 12866
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Social Cost of Carbon in 2020 [2007$ / metric ton CO,]

é Based on 3 models (DICE, FUND, PAGE)
¢ 3 sets of discount rate with Monte Carlo method
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SCC in US under Trump Presidency (2017)
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Figure C-1. Freguency Distribution of Interim Domestic SC-COz Estimates for 2030 (in
2011% per metric ton COz)

¢ Impacts within US only
¢ Higher discount rate (3~7%)
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AC MNPV (2030-2100)

S1:
oriented scenario
S2:
scenario
S5:
and high energy

[} =
ﬂ - o demand scenario
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Below 1.5C [7]
1.5C low OS5 [43]
1.5C high OS5 [34]
Lower 2C [69]
Higher 2C [51]

51
52
_ LED: low energy
ED demand (no CCS)

a sustainability
a middle-of-the-road

a fossil-fuel intensive

Global price of carbon emissions consistent with mitigation pathways.

Average price of carbon (2030-2100) discounted at a 5% discount rate.
AC: Annually compounded. NPV: Net present value. Median values in floating
black line. The number of pathways included in boxplots is indicated in the
legend. Number of pathways outside the figure range is noted at the top.
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Shares of CO, emission and global SCC

SCC per million
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National SCC are with 2% discount rate with SSP2-RCP6.0. Colors
are SSC/person, sizes reflect the /logGDP. The box in the left panel
indicates the bounds of the detail shown in the right panel.
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Mitigation options
deployed in each sector
can be associated with
potential positive effects
(synergies) or negative
effects (trade-offs) with
the SDGs. The degree to
which this potential is
realized will depend on the
selected portfolio of
mitigation options,
mitigation policy design,
and local circumstances
and context.

Particularly in the energy-
demand sector, the
potential for synergies is
larger than for trade-offs.

The bars group individually
assessed options by level
of confidence and take into
account the relative
strength of the assessed

mitigation-SDG
connections.
Very High Low
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Climate change and SDGs

¢ Mitigation options consistent with 1.5°C pathways
are associated with multiple synergies and trade-offs
across the SDGs.

¢ Adaptation options specific to national contexts will
have benefits for SD and poverty reduction with
warming of 1.5°C, although trade-offs are possible.

¢ Limiting the risks from global warming of 1.5°C
Implies system transitions that can be enabled by an
Increase of adaptation and mitigation investments,
policy instruments, the acceleration of technological
innovation and behaviour changes

% Education, information, and community approaches,
including those that are informed by indigenous knowledge
and local knowledge, can accelerate the wide scale
behaviour changes consistent with adapting to and limiting
global warming to 1.5°C
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Potential negative trade-offs between
food security and climate mitigation
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¢ Transformative change is necessary to
achieve SDGs and the 1.5°C target.

# Side effect of radical change? SIBRZ{LDORI{EA(L?

*“change must proceed slowly” (wealth of Nations,
Adam Smith; EIE;&. 75 A -AZR)
> “man of humanity and benevolence” who uses reason
and persuasion and “the man of system” who imposes
his own “ideal plan of government” on others by force:

O The man of system is apt to be very wise in his own conceit; and is
often so enamoured with the supposed beauty of his own ideal
plan of government, that he cannot suffer the smallest deviation
from any part of it.

¢ No one will be left behind (G— ABDIREHLY)

% & the greatest happiness of the greatest number
(RARZHDRKER)

# What is the ultimate goal? (ZEBOBHEI(L?)

# Well-being? Of what? (Ef&EE? {@0D?)




