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“urges developed country Parties to increase the ambition of

their economy-wide emission reduction targets, with a view
to reducing their (GHG emissions) --- to a level consistent
with that recommended by (IPCC 4t" assessment report).
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--- “climate exceptionalism”, the notion that global warming is a problem
like no other, is coming to an end. The Economist, April 5, 2014

o REREIZKAIEE
Sum Lt F E/E (Burning Embers)
RENEE
o XRMDIAXE
2°CEZ:2010F(ZHEM3~11% =FLEBENLTEYE
ERERITISEE
« SEDELII2CHEEMNMNIRVEEA

B #3632 F 2= 2014.5.6fF




WG1DF1=-5HNA

_\,ﬂ [T 420)71_ G2l

RitkH LR L F ORRZR




2014 5

WG1E&E=E
BEE{LIZAERNGTED

REEDE-DHREREANNERLZED TEHAHZ EILExtremely Likely T#H S (95-100%)
= = E\Y g~
SURREDERE

F3RIRE 1.5-4.5 C (best estimate 2.5), EEARIRE 2.0-4.5 C (best estimate 3.0)
FE5RERE 1.5-4.5 C (no best estimate was shown)

Hiatus (RUBREF DEF) LIELE RS
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Temperature Temperature Temperature
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Land surface air temperature: 4 datasets
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Tropospheric temperature:
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F_Sea-surface temperature: 5 datasets
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Ocean heat content(0-700m):
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Specific humidity:
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Specific humidity

100

F Northern hemisphere (March-
L April) snow cover: 2 datasets
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Glacier mass balance:

AR5/WG1 Figure TS.1

" Summer arctic sea-ice extent: 6 datasets or-
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Year Year

Temperature
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Ocean heat content
anomaly (10?2 J)
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Mass balance (10GT) Extentanomaly (10°%km?)

The long-term climate
model simulations
show a trend in global-
mean surface
temperature from 1951
to 2012 that

agrees with the
observed trend (very
high confidence). There
are, however,
differences between
simulated and observed
trends over periods as
short as 10 to 15 years
(e.g., 1998 to 2012).

Due to natural
variability, trends based
on short records are
very sensitive to

the beginning and end
dates and do not in
general reflect long-
term climate trends
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I PCC/WG 1/5 P M Cumulative total anthropogenic CO, emissions from 1870 (GtCO»)
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Cumulative total anthropogenic CO, emissions from 1870 (GtC)

Figure SPM.10 | Global mean surface temperature increase as a function of cumulative total global CO, emissions from various lines of evidence. Multi-
model results from a hierarchy of climate-carbon cycle models for each RCP until 2100 are shown with coloured lines and decadal means (dots). Some
decadal means are labeled for clarity (e.g., 2050 indicating the decade 2040—2049). Model results over the historical period (1860 to 2010) are indicated
in black. The coloured plume illustrates the multi-model spread over the four RCP scenarios and fades with the decreasing number of available models
in RCP8.5. The multi-model mean and range simulated by CMIP5 models, forced by a CO, increase of 1% per year (1% yr' CO, simulations), is given by
the thin black line and grey area. For a specific amount of cumulative CO, emissions, the 1% per year CO, simulations exhibit lower warming than those
driven by RCPs, which include additional non-CO, forcings. Temperature values are given relative to the 1861—1880 base period, emissions relative to
1870. Decadal averages are connected by straight lines. For further technical details see the Technical Summary Supplementary Material. {Figure 12.45;

TS TFE.8, Figure 1}
Limiting the warming caused by anthropogenic CO2 emissions alone with a probability of >50%, and >66% to less than 2° C
since the period 1861-1880, will require cumulative CO2 emissions to stay below 820 GtC and 790 GtC when accounting |
for non-CO2 gases. An amount of 515 (445- to 585) GtC was already emitted by 2011.
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Burning EmbersMD Z 1kt (1)

TAR SPM AR4 Chapter 19 Draft

Reasons for Concern Reasons for Concern
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EARER T ELIDBurning Embers

The US is still privately threatening to oppose the whole
Chapter 19 in which all the supporting science for the
“Reasons for Concern” and burning embers diagram is
documented. It could get ugly, since | promised them |
would tell all and expose them to public censure via the
international media tomorrow if they try to get away with
that pull-the-chapter stunt at the last minute. They may be
the elephants in the room during Plenary, but after Plenary
when the press is here, we are the elephants and they are
the mice.

Stephen Schneider, “Science as a contact sport”. 2009
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Difficult to estimate

Depend on the number of assumptions, many
of which are disputable, and many estimates
do not account for catastrophic changes,
tipping points etc.
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Table 10.B.1: Estimates of the welfare loss due to climate change (as equivalent income loss in percent); estimates of the uncertainty are given in bracket as
standard deviations or 95% confidence intervals.

Study Warming Impact Method Coverage
('C) (%GDP)
(Nordhaus 1994b) 3.0 -1.3 Enumeration Agriculture, energy demand, sea level rise
(Nordhaus 1994a) 3.0 4.8 Expert elicitation Total welfare
(-30.0 to 0.0)
(Fankhauser 1995) 25 -14 Enumeration Sea level rise, biodiversity, agriculture, forestry, fisheries, electricity demand, water resources, amenity,
human health. air pollution, natural disasters
(Tol 1995) 25 -1.9 Enumeration Agriculture, biodiversity. sea level rise. human health. energy demand. water resources. natural disasters,
amenity
(Nordhaus and Yang 1996)" 2.5 -1.7 Enumeration Agriculture. energy demand. sea level rise
(Plamberk and Hope 1996)" 25 -2.5 Enumeration Sea level nise. biodiversity, agriculture, forestry, fisheries, electricity demand. water resources, amenity,
(-05w-114) human health. air pollution. natural disasters
(Mendelsohn et al. 2000)" 2.5 0.0 Enumeration Agriculture, forestry, sea level rise. energy demand. water resources
(Mendelsohn et al. 2000) 2.5 0.1 Statistical Agriculture, forestry, energy demand
(Nordhaus and Bover 2000) 2.5 -1.5 Enumeration Agriculture, sea level rise. other market impacts, human health, amenity, biodiversity, catastrophic impacts
(Tol 2002) 1.0 23 Enumeration Agriculture. forestry. biodiversity. sea level rise. human health. energy demand. water resources
(1.0
(Maddison 2003)* 5 -0.1 Statistical Household consumption
(Rehdanz and Maddison 2005)* 1.0 -0.4 Statistical Self-reported happiness
(Hope 2006a)" 2.5 -0.9 Enumeration Sea level rise. biodiversity. agriculture, forestry. fisheries. energy demand. water resources. amenity. human
(-021w02.7) health. air pollution. natural disasters
(Nordhaus 2006) 3.0 -0.9 Statistical Economic output
0.1y
-1
(0.1
(Nordhaus 2008) 3.0 -2.5 Enumeration Agriculture, sea level rise, other market impacts, human health, amenity, biodiversity, catastrophic impacts
(Maddison and Rehdanz 2011)* 3.2 -11.5 Statistical Self-reported happiness
(Bosello et al. 2012) 1.9 -0.5 CGE Energy demand: tourism: sea level rise: river floods: agriculture: forestry: human health
(Roson and van der Mensbrugghe 23 -1.8 CGE Agriculture, sea level rise, water resources, tourism, energy demand. human health, labor productivity
2012) 4.9 -4.6

* Results aggregated by (Tol 2013).

17
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Survey, Targets for global climate policy: An overview, Tol et al.
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Richard TolMD /X

Journal of Economic Dynamics & Control 37 (2013)

Table 1

Estimates of the welfare loss due to climate change (as equivalent income loss in percent);
estimates of the uncertainty are given in bracket as standard deviations or 95% confidence

intervals.
Study Warming Impact
(°C) (2GDP)
Mordhaus (1994b) 3.0 -1.3
Mordhaus (1994a) 3.0 —4.8 (- 30.0 to 0.0)
Fankhauser (1995) 2.5 -1.4
Tol (1995) 25 -1.9
Mordhaus and Yang (1996)* 25 -1.7
Plamberk and Hope (19967 2.5 -25(-05to —11.4)
Mendelsohn et al (2000a)" 25 0.0% 01"
Mordhaus and Boyer (2000) 2.5 -1.5
Tol (2002a) 1.0 23(1.0)
Maddison (2003 >4 25 ~0.1
Rehdanz and Maddison (2005€ 1.0 -0.4
Hope (2006 25 09(-02tww 2.7)
Mordhaus (2006) 2.5 —0.9 (0.1)
MNordhaus (2008) 3.0 -2.5
Maddison and Rehdanz (2011)* 32 -11.5
Bosello et al. (2012) 1.9 -0.5

* Note that the global results were aggregated by the current author.
" The top estimate is for the “experimental” model, the bottom estimate for the

“cross-sectional” model.

© Mendelsohn et al. only include market impacts.
4 Maddison only considers non-market impacts on_households.

® The numbers used by Hope are averages of previous estimates by Fankhauser (1995)

and Tol (2002a); Stern et al (2006) adopted the work of Hope.
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Welfare impact
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Table SPM.5: Characteristics of post-TAR stabilization scenarios [Table TS 2, 3. 10F

FAREED

X

TEIL

R F R ERD:

y

Global mean temperatura
increase above pre-
industrial at equilibrium,

Change in global
CO, emissions in

Radiative COy COg5-eq using “best estimate™ Peaking 2050 MNo. of
forcing | concentration® | concentration climate sensitivityt) <l year for CO, (% of 2000 assessed
Category | (W/ma3) (ppm) (ppm) ("C) emissionsd emissions)d scenarios
| 2.5-3.0 350-400 445-490 2.0-24 2000-2015 -85 to -50 B
Il 3.0-3.5 400-440 490-535 2.4-2.8 2000-2020 -60 to -30 18
m 3.54.0 440-485 535-500 2832 2010-2030 30to +5 21
IV 4.0-5.0 485-570 590-710 3.2-4.0 2020-2060 +10 to +60 118
v 5.0-6.0 570-660 710-855 4.0-49 2050-2080 +25 to +85 ]
Vi 6.0-7.5 BE0-790 B55-1130 4.9-6.1 2080-2090 +00 to +140 5
Total 177

d) The undarstanding of the climate systam response to radiative forcing as well as feedbacks is assessed in detail in the AR4 WGl Report. Feedbacks batwaen the
carbon cycle and climate change affect the reguired mitigation for a particular stabilization level of atmospheric carbon dioxida concentration. Thesa feedbacks are
gx.pected to increase the fraction of anthropogenic emissions that remains in the atmosphere as the climate system wamnsz. Therafore, the emission reductions to
meat a particular stabilization level reported in the mitigation studies assessed here might be underestimated.

b) The best estimata of climate sensitivity is 3°C WG 1 SPM].

¢} Mote that global mean temperature at equilibrium is different from expected global mean temperature at the time of stabilization of GHG concentrations due to the
inertia of the climate systam. For the majority of scenarios assessed, stabilization of GHG concentrations occurs batweaen 2100 and 2150.

d) Ranges comespond to the 15" to 85% percentile of the post-TAR scenario distribution. GO, emissions are shown so multi-gas scenarios can be compared with GOa-
only scenarios.

2°C->450ppmC02e->20504F tH 57 HE H & 35k (20004 Eb)

24



2014 5

HORMES TOR

& THERR . ARAED LLERARE

Cillg Ll ibatbvr Yy o i !:I:L“HH: 0y e "
Cowcemmations Ly Ly ] atmbis vl e i) L Tatmperature chomge (Fdtline o TR50- 1500
2100 (D] Redative ! . 20 Min [
Subesligusks "I’“'—"':‘“ *i'r . Lkt af staving befo tempaeratune hivel aver the 217 century®
Cstigry labei HeRCP | zory-zase | 2010 2050 2100 E'ﬁz;“‘l’fl‘_:i‘.‘"
[Ei s ittt LE N S - P
renga)® L5T 267 ET Lot
= 430 Oaly & lisideil o simbes af indiiidie sioded oo hove explonind kbl bebvw 430 spie Cllnig
450 L8 ~na == - =1 T foT Muew uniihely
[43:0-280] Tustal Fange ROP2S SS0=1300 53 FRwm-dl | -iif w7 1 5= L7 [L0=28) thun e Ltk
00 Mo v ahont of 530 ppmm g B50-1180 | 950 57042 | M -73 | L7-19[L2-25) """”"“M"‘ fem
(80530 | ovardhostiol 530 ppm Cveg 1130-1530 | 590 SSw.25 | -lidws0 | 1E-20[L2-33) At gl dhe
Likiy
— Ko svershoot of 3B ppmm Clneg 1070=-1460 | 1240 47 o -39 Bl wy-58 20=2 2 [1.4=3.5)
[530-580) . — — - — : Uik Mone umidbely Litkely
Orvarshoot of 580 ppm Cleg 1430=1750 | 1170 67 w86 | 2 1=23 [L.8=3.5) thas [TEelet?
[==0-650) Turlal ranggs 1260-L640 | 1870 = W 2% 13400 -50 | 23-2E(L.5-4Z)
RCIP4E
[&=0-=720) Tortal rangs 1210=-10750 | =70 iimai? Ew-H
[F20=10007) Tl:hlll:illl_-;l: RBOPE.0 1570-19480 | 3455 18 w 54 TwT2
1000 Turlal Fangs ROPRE 1840-2310 | 5350 52w 9% M= 17E m:hmw
| thun ffefy |

ZEIL>2100F R TOREPTUEN CERMEEL), GEEEL-ON?
EDTIRREZRALN=0H

38 B #Z1X2000-20505F . CHOFRDHEHIBEIE1X2010-20505F

450ppmC02eT1.5-1.7°C LR EH AN N E2°CHBERIL ?

25



2014 5

FHEREEICRITTOE B R

GHG Emission Pathways 2000-21040: All ARS Scenanios
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Consumption losses in cost-effective implementation | Increase in total discounted mitigation costs in
scenarios 'scenarios with limited availability of
technologies
[percentage
.. . po! nt redu.ct e [% increase in total discounted mitigation costs
[% reduction in consumption in annualized
. . (2015-2100) relative to default technology
relative to baseline] consumption ol
rowth rate]
2100 2030 2050 2100 2010-2100 No CCS Nuclear Limited Limited <55 GtCO,eq >55 GtCO.eq
Concentration phase Solar / Bio- 2030- 2050- 2030- 2050-
(ppm COzeq) out Wind energy 2050 2100 2050 2100
450 (430-480) | 1.7(1.0-3.7) 0.06 (0.04-0.14 138 (29-297) | 7 (4-18) 6(2-29) | 64 (44-78)
eaag | FAE162)| 48(2:9-114) QR In: 4] In: 8] [N: 8] In:g] | 28(10-50) | 15(5-59) | 44 (2-78) | 37(16-82)
500 (480-530) 1.7 (0.6-2.1) [N: 34] [N: 29]
2.7(1.5-4.2)| 4.7(2.4-10.6)| 0.06 (0.03-0.13)
[N: 32]
550 (530-580) 0.6 (0.2-1.3) 39 (18-78) 13 (2-23) 8 (5-15) 18 (4-66)
1.7(1.2-3.3)| 3.8(1.2-7.3) | 0.04(0.01-0.09)
[N: 46] [N: 11] [N: 10] [N: 10] [N: 12] 3 {-5—16} 4 [_4_11’ 15 13_32} 16 {5_24)
580-650 0.3 (0-0.9) [N: 14] {N: 10]
T 1.3 (0.5-2.0)| 2.3(1.2-4.4) | 0.03 (0.01-0.05)

2100 NDHEED X2.9~11.4% T KEVLDOH/NSLND H

(CNIZ&LBEESNDHIEEDEERBEMMEIXAER)
o HEDIKEMSDIFERE (SINE. Fif, HRE—RFH)
 William NordhausDZSIHEZED K (R< H)
o BiE#2°C>25CICEZ BT TaRMEIL/3~23FREICT%
s MDEHRBFETHEERBED/NTVADEENINE
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* Number of models successfully vs. number of models attempting running the respective technology variation scenario

Figure 6.24. Relative increase of NPV mitigation costs (period 2015-2100, 5% discount rate) from
technology portfolio variations compared to a scenario with default technology availability. Scenario
names on the horizontal axis indicate the technology variation relative to the default assumptions:
Low Energy Intensity = higher energy intensity improvements leading to energy demand reductions of
20-30% by 2050 and 35-45% by 2100 relative to the default baseline; Nuclear phase out = No
addition of nuclear power plants beyond those under construction; existing plants operated until the
end of their lifetime; Limited Solar/Wind = 20% limit on solar and wind electricity generation; Limited
Bioenergy = maximum of 100 EJ/yr bioenergy supply; Conventional energy future = combining
pessimistic assumptions for renewable energy (Limited Solar/Wind + Limited Bioenergy); Energy
efficiency and renewable energy future = combining low energy intensity with non-availability of CCS
and nuclear phase-out; Limited Technology Future = all supply side options constrained and energy
intensity developing in line with historical records in the baseline. Source: EMF27 study, adapted from
(Kriegler et al., 2014a). Only those scenarios from the EMF27 study are included that reached the
430-480 and 530-580 ppm CO.eq concentration ranges or were close to it (see footnotes in the
figure).
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Assume tipping point is 3.5C and damage corresponds to 0.5% of income, and taking into various uncertainties,
Nordhaus’s choice is 2.5C temperature limit where global average carbon price in 2050 is slightly higher than ¢
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CO2HF &= T GDP Loss (%)
20504 CO2E/IBZE(%/yr) 20505
0 50.9
10 55.8
20 60.8
30 65.7
40 70.6
50 75.5
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GDP Loss (%) — CO2%fiTEE =
20504 GDPRL K2 (%/yr) 4/ yr
0 2.5 3.91
10 2.3 3.70
20 2.1 3.46
30 1.8 3.20
40 1.5 2.89
50 1.1 2.52
70 0.1 1.50
75 -0.2 1.14
80 -0.7 0.69
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* Evidence-based Policy vs Policy-based Evidence
The Economist April 19, 2014

e Summary for PolicymakerhMsSummary by

Policymaker . f&1& BY 5 RE1R #C
Blog by Professor Robert Stavins April 2014
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* Pledge (with review) with Review

It could encourage ambition by including a consultative period after "draft"
contributions were put forward. This would allow each Party to analyze other

Parties' measures in light of both comparative effort.

ENTED HDREA

In the U.S. view, a critical lens through which mitigation ideas should be
considered is whether they will promote real-world ambition. -- If the agreement
reflects ambition on paper but countries do not join it, or they join it but do not
implement it, then it will not be effective

PledgeMAR

We consider that the agreement should provide for Parties to define their own
mitigation contributions, taking into account national circumstances, capacity, and
other factors

(ADP Work stream 1: 2015 Agreement, Submission of the United States, March 2013)
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--- with a view to advancing our collective goal to keep temperature rise below
2 degrees Celsius. LNDMBEIXE S TULVELY
ADP Work stream 2: Mitigation Ambition, Submission of the United States, March 2013
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However, we would not support a bifurcated approach to the new
agreement, articularly one based on groupings that may have made sense in
1992 but that are clearly not rational or workable in the post-2020 era.
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Strong weak agreement is better than weak strong
agreement that may collapse
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