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Introduction to an IAM, DNE21 and
some analysis results

Principle of IAM Analysis

+ Emission reduction level is determined so that the sum of damage cost
and abatement cost is minimized, on a condition that all the warming
damages can be evaluated in money.

Total Cost=C +D

Abatement Cost, C

Damage Cost, D

GHG Emission Reduction

Optimal Reduction Level

Ref. IPCC WGIII SAR

Outline of Integrated Assessment
Model DNE21

+ Integration of 4 models:
- energy systems model
* macro-economic model,
« climate change model, and
« warming damage model

¢ Inter-temporal non-linear optimization model
(maximization of consumption (= production -
investment - energy system costs - warming damage))

+ 10 region division of the world
+ Time horizon: 2000-2100

DNE: Dynamic New Earth

Structure of Integrated Assessment
Model DNE21

Population, Reference GDP,
Reference energy demands etc.

Energy ¢

Energy resources, supply costs etc.

‘Demands
Energy Systems | Macroeconomic
Model » Model
Enegy System A
CO2 Emissions Costs
SOx Emissions Warming damage
A 4
Climate Change » Warming Damage
»
Model Regional Model
Rise

Other GHGs emissions etc. Warming damage for CO2 doubling

The four models are hard-linked.




RITS
Geological Coverage of DNE21 Model —

- 10 World Regions -

L.America

il

Outline of the Energy Systems Model

+ Energy supply side: bottom-up, demand side: top-down

¢ Primary energy: natural gas, oil, coal, biomass,
hydro&geothermal, wind, photovoltaics and nuclear
energy

+ Final energy demands: gaseous fuel, liquid fuel, solid
fuel and electricity

+ Interregional transportation of natural gas, crude oil,
syn.oil, coal, methanol, hydrogen and CO2

¢ COgq storage options: EOR operations, depleted gas well
injection, aquifer injection and ocean injection

+ Existing facility vintages of energy conversion are
explicitly modeled.

Outline of the Climate Change Model

+ Simple climate change model was constructed based on
MAGICC (Model for the Assessment of Greenhouse gas
Induced Climate Change).

« Carbon circulation (both oceanic and terrestrial), atmospheric
concentrations of other GHGs, their radiative forcings, temperature
rises of 4 representative points (northern and southern hemispheres,
ocean and land), sea level changes of northern and southern
hemispheres (energy balance of upwelling stream among one
dimensional 40 layers) etc. are calculated.

« Cooling effect of SOx aerosol is taken into account.

+ Temperature rises of 46x72 mesh points are calculated
using the results of the above simple climate model and
11 layer model of UIUC (University of lllinois at Urban-
Champaign)

Outline of Warming Damage Model

*

Warming damage is assumed to be proportional to
the square of temperature rise, which is adopted by
S. Fankhauser, W.D. Nordhaus and others.

o,
DF,,,,:nxGDPm,x[ *’J

AT®

dT,,: temperature rise from pre-industrial level in n-th region, t-th time

point, 47°: global mean temperature rise for CO; doubling (=2.5°C),
GDP, ,: Reference GDP in n-th region, t-th time point, 7: global warming

ot

damage coefficient

Estimated aggregate global damages Rz,
relative to GDP

lZ.S'C

} Tol

\' 5 Tol did not consider
N ) catastrophic impacts.

g 6~ Meadekoba, cutput
o Nocdbaus, utput
~—- Nocdbars, popultion
K —Tol. output A
P Tl equiy Nordhaus
P and Boyer

0 1 2 3 4 5 6
Global Mean Temperature (°C)

Smith et al. 2001; from: Mendelsohn and Schiesinger, 1997; Nordhaus
and Boyer, 2000; Tol, 2002b

Outline of the Macroeconomic Model

Energy Demand i GDP

Energy
System Cost
GDP
Energy

Energy System Model

Warming Damage Model
+ The production function of a nested CES type

2)p
.
Y:{a(K'*D’“)“+(Zb,w#‘]“] %K:W-;xk
i=l t

Y=EC+CS+1V+DF oc=1/(1-p)

Y: GDP, K : capital stock, L : population, ED;: i-th energy demand (i =1:Gaseous fuel,
2:Liquid, 3:Solid, 4: Electricity), /V: capital investment, { : depreciation rate (=0.05),
CS : consumption, EC: energy system cost, DF : warming damage, o: elasticity of
substitution




Analysis results using DNE21

Studied cases

* CO2 concentration stabilization
550 ppmv and 450 ppmv

* Mean Temperature rise constraint
2.0 °C and 2.5 °C from the pre-industrial level

* Cost- Benefit optimization
Warming damage is 1.5% and 3% of GDP

for 2.5 °C rise (Two sensitivity cases)

Optimized Global CO2 Emission Paths hre

20000 ~
Reference Case

Damage 1.5% Case
15000+ — = ————————— - — &

10000

5000 -

CO2 emission from energy (MtClyr)

0 T T T T T T T T T u
2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Year

Notes
Climate sensitivity : 2.5 °C
Discount rate: 5% per year

Earlier reductions in damage cases

Technological Options for CO2 Emission

Reduction

Carbon emissions and reductions (GtClyr)

550 ppmv case

O Energy Saving
O Fuel Switching
® Nuclear Power
O Hydro & Geoth.
W Biomass

O Wind Power

Net Carbon Emissions
in Reference Case

m Photovoltaics
mEOR
151 @ Gas Well Seq.
O Aquifer Seq.
W Ocean Seq.
@ Reforestation
W Net CO2 Emission

Aquifer Seq.

Ocean Seq.

Reforestation

2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Year

Energy Saving

Nuclear Power

Fuel Switching
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Implications from the Analysis -

+ Portfolio of technological options are necessary and
not a single option is sufficient for GWM as widely
acknowledged.

+ Ultimate objectives of emission reductions is to
alleviate warming damages, and then earlier
emission reductions are required than when
temperature rise or CO2 concentration is to be
stabilized.

Due to the current limited knowledge especially about the
warming impacts

¢ There exist limitations of IAM approach whose
objective function is the global total cost.

+ More attention should be given to the nature of
warming damages.

What UNFCCC says about the Convention
objective and the principles of objective-
achieving actions.

UNFCCC kil

Article 2 Objective

“The ultimate objective of this Convention...is to
achieve...stabilization of greenhouse gas
concentrations in the atmosphere at a level that
would prevent dangerous anthropogenic
interference with the climate system. Such a level
should be achieved within a time frame sufficient to
allow ecosystems to adapt naturally to climate
change, to ensure that food production is not
threatened and to enable economic development to
proceed in a sustainable manner.”




UNFCCC

Article 3 Principles

1. The parties should protect the climate systems for
the benefit of present and future generations of
humankind, ---

2. The specific needs and special circumstances of
developing country parties especially those that are
particularly vulnerable to the adverse effects of
climate change --- should be given full
consideration.

3. The parties should take precautionary measures ---
Where there are threats of serious or irreversible
damage, lack of full scientific certainty should not
be used as a reason for postponing such measures

Limitations of IAM approach and a New
Methodology of Comprehensive
Assessment

P . . RIT®
Limitations of IAM Approach Regional Difference of Damage ==
» Summing-up of regional damages to the world total for
integrated assessment is not in accordance with “full
consideration to vulnerable regions” ID
. . . . . a amage
* “Serious or irreversible damage” is not appropriately 3
. . . =
treated in terms of “precaution” . ﬂ soner
. . . - enefit
* Monetary evaluation of all the kinds of damages is not
n(?ce§sar11y appropriate; catastrophic events, % 5 8 8 & % 3 § 2 8 3
biodiversity etc. are almost beyond monetary 555 e 5 8 o H 2 g £
. o ‘© o 2 H
evaluation. £ 8 <455 3 <04
2 £ £ 2 8 g 2 £ =
3 32060 ¢ 34
o
w
Damages for mean temperature rise of 1 °C
Source: R.S.J. Tol, Env. and Resource Economics, 2002; Tol et al., Global Env. Change, 2004
kil

New Methodology of Comprehensive Assessment

* Warming damages to be given more attention
v' Regional differences to be given full consideration

v’ Damages to be quantitatively evaluated but not necessarily in
money

v’ Catastrophic events to be prevented by precautionary principle
(D from the IAM app

Two Types of Impacts

i

« Evaluation of GWM measures
v' Evaluation to be made for possibly d ge-tolerable
paths

« Comprehensive assessment of the both

Impacts are likely to be classified into two groups.

Ref. Schneider, Exeter, 2005 etc.

Type | : Continuous events (agriculture crop etc.)

Type Il : Catastrophic, irreversible or discontinuous
events e.g. ocean thermohaline circulation (THC) collapse,
disintegration of west antarctic ice sheet (WAIS)

Dam a'e

Benefﬁ

Extremely large
damage

AT
Agriculture crop

Ref. Parry, 2005

Clear threshold




Differentiated Treatment of Two Types of
Impacts in the New Methodology

« Catastrophic events (Type2 impacts) should be prevented by
the precautionary principle; preventive measures to be
taken independent of costs and with a high probability

« Continuous events (Type 1 impacts) should be quantitatively
evaluated but not necessarily in money and their mitigation
level is determined considering both damages and mitigation
costs.

¢ A medium value* of climate sensitivity is used for evaluation

of Type 1 impacts, and a high value** of CS for Type 2
impacts.

¥, **; tentatively 2.5 degree and 4.5 degree, respectively

CS: Climate sensitivity

Assessment Procedure in the New R&)
Methodology

Emission to be suppressed until

Emission to be suppressed
catastrophic events do not occur

considering mitigation costs,
vulnerable regions etc.

regardless of mitigation cost:
X - - - i

Type Il events;
prevented to occur
(Precaution Princ.)

xpert judgment (Finally,
ased on world wide
greement)

Using a high CS valug

Eval. of CC
<

{ Eval. of mit. measures }

Comprehensive Assess.
Type | events
[ Eval. of impacts HEvaI. of adapt. measures ]

Using a medium CS valug

Uncertainty concerning Climate Science

CS Values for This Study (Tentative)

Improvements of climate models are continued since TAR, but the uncertainty of
climate sensitivity is still large.

N
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Probability distribution (red) and
Cumulative distribution (blue)
Murphy et al. (2004)

Temperature Change

Climate sensitivities
Top : CSs in SAR(blue) and TAR (red)
Bottom : Blue triangle; Min. and Max in TAR, Red
square; CSs i to WS2004 in Paris

4.5 °C for catastrophic events and 2.5 °C for continuous events are used
tentatively

Implementation of the Comprehensive
Assessment (underway)

+ Setting-up of reference emission path and
suppressed emission paths

» Calculation of CC for the emission paths

* Evaluation of impacts for the emission paths;
catastrophic events and continuous events

¢ Evaluation of GWM measures, costs etc. for the
suppressed emission paths

Setting-up of Reference Emission Paths and
Suppressed Emission Paths

» Reference emission paths are generated based on
SRES and extended to 2200, using DNE21 model.
(B2, A1Fl and A1B)

» Suppressed emission paths for CO2 concentration
stabilization of various levels are generated, which
are harmonized with WRE paths/ IPCC WG1 paths
for comparison purpose.

Calculation of CC for Suppressed CO2 Emission
Paths

Simplified CC model and calculation results of AOGCM are linked to
estimate world distribution of CC

3.0 -2.0-1.0 0.0 1.0 2.0 3.0 40 50 60 2.0 8.0 ¢l || 3.0 20 -0 [ 1.0 20

(a) Temperature (b) Precipitation

Changes in yearly averaged temperature and precipitation in 2150 relative to
those in 1990 (AOGCM : ECHAM4, CS : 2.5°C , S550 emission path [Non-
CO2 GHG emission of SRES B2 is added on.] )

AOGCM: Atmosphere ocean general circulation model
$550 is the emission path generated for the 550 ppm stabilization by IPCC WG1.




Evaluation of Catastrophic Impacts (1-1)
Ocean Thermohaline Circulation (THC)

Three Equilibria
1. Sinking; both north and south of GIS
2. Sinking; north of GIS alone
3. Shut-down

« There exist multiple stable equilibria.

« Transition between equilibria occurs in a short
time of a few years to a few decades.

* “Shutdown” is one of the equlllb a

Cold an )
deep cu [\g
2%
N Warmshallow” ~~—<"~

cur ent ‘

impacts.

From: Rahmstorf (Nature, 2002)

Evaluation of Catastrophic Impacts (1-2)
Ocean Thermohaline Circulation (THC)

Threshold level of
THC shutdown 5o

16
12

overtuming (Sv)

Figure 2. Equilibrium results of the SCD model under
different forcing scenarios, from Schneider & Thompson
(2000). THC overturning in sverdrups (1 Sv=10° m?*s™!) is
shown on the vertical axis as a function of the rate of CO,
increase in the atmosphere and the stabilization
concentration. Higher stabilization levels and more rapid
rates of CO, increase make a THC collapse more probable.

Evaluation of Catastrophic Impacts (1-3)
Tolerable CO2 Emission Path to Prevent THC
Shutdown

CO2 Concentration must be below about

takes place ‘ 550ppm to prevent THC shut-down!

Whether or not THC

[=RIEIE)
M944) vore)
[ ) °

@ Co4()

voia)
°

C042) ‘ I
Threshold of
THC shutdown
(Stocker etal. (1997)

Results of other studies
® weakening/recovery

#SRESB2 OWRE750  OWREG50
OWRES50  CJWRE450  ®S750
5650 ® S550 ® 545

O shutdown

Rate of global temperature rise
(°Clye:
Rate of global temperature rise

2 3 1 5 6 7 8 2 3 1 5 6 708 9
Global temperature rise compared with Global temperature rise compared with

re-industrial value
P © pre-industrial value C)

Comparison between THC shut-down
threshold and results calculated by
AOGCM (@ : maintaining, O : shut
down)

Judgment on whether THC shuts
down (CS=4.5C)

Evaluation of Catastrophic Events (2) RITS]
Disintegration of West Antarctic Ice Sheet

‘ Judgment on whether WAIS disintegrates

+ Disintegration of WAIS may cause sea level rise of 4-6m

+ Some scientists reports that the disintegration may take place when the local
temperature rise exceeds 10°C  (IPCC TAR) , but its confidence level does not
seem high enough for quantitative evaluation

GACUNDING
2000 LNE
—— KGE SHEF —
aROUNDED
0% (=4 yloEmisE

nheimer, Nature, 1998

Evaluation of Continuous Impacts
Agricultural crop
Human health etc.

Evaluation Model of Crop Yield Potential

» Reference emission paths are generated based on
SRES and extended to 2200, using DNE21 model.
(B2, A1Fl and A1B)

» Suppressed emission paths for CO2 concentration
stabilization of various levels are generated, which
are harmonized with WRE paths/ IPCC WG1 paths
for comparison purpose.




Estimation of Crop Yield Potential

An estimation model has been constructed based on AEZ model
and taking adaptation into account

Historical monthly |
averagecloud cover
From Climate Model ey
IMax/Min ‘

Monthly average/
3

Potential

v

I Max
Monthly ave‘rage‘ >{Min temperature}
Monthly average
wind speed

d I [~ Grop yields
3] Crop yic
Terrain slopes ‘—Ti
Soils F

Crop
characteristics

Estimation Process for Crop Yield Potential

Note: The potential evapotranspiration is calculated by Penman-Monteith equation.

Evaluation of Continuous Impacts (1-1)

Change in Agricultural Crop Yield Potential

<Wheat> <Rice>

¥ P
v bl
X ¥
¥ ¥ o
o ’
L - S L - e
-1.3 <09 -0.5 0 .5 0.9 +1.3 +1.7  ton/ha/yr %9 471 1% 0 +1.5 27 439 451 ton/ha/ys

Production potential change of wheat and rice in 2150 (S550,
planting time adaptation is considered)

Decrease is observed widely for wheat but only in limited area for rice.

Large regional difference

Evaluation of Continuous Impacts (1-2)
Impacts on Agricultural Crop Yield

Yield potential change (S550, with and without adaptation)

Adaptation of Wheat Planting Timing (S550)

Production in Estimated Projected potential in | Projected potential in
1990 (FAO) potential in 2050 (ratio to 2150 (ratio to
1990 1990°s) 1990°s)

<Wheat> 560Mt/yr 6,770Mt/yr

Without Adapt. -13%  (-58%) -14% (-59%)

With Adapt. +11% (-38%) +3% (-43%)
<Rice> 520Mt/yr 9,580Mt/yr

Without Adapt. +0% (-52%) -9%  (-56%)

With Adapt. +31% (-27%) +2% (-43%)

Per capita potential change in parenthesis

Potential without adaptation decreases even for $550, but it is projected to
increase when adaptation and productivity improvement are considered

1990
For example,

Best in April ~ May in 1990
in Jan. ~ March in 2150

2150

Jan e ar Aor ey Jin Jul Aue Seo Oct Hov Dec

Evaluation of Continuous Impacts (2)
Impacts on Human Health

<Heat stress>

Cardiovascular and
respiratory diseases

Eastem

Mlediterranean

A frica [0]
The A erica [
l
Jouth-Flast-Asia [0

Eufopg |

Mortality increase due to heat stress in 2050 relative to Reference case

(Nationwide estimates are aggregated into 6 regions. $550)
<Malaria>

Estimates are made for 10 regions for S550 emission path.
Mortality in 2050 increases only for sub-Saharan region as compared to

Reference case; Mortality increase is 8.3 million people in 2050, which is 9%
of Reference case mortality; no mortality increase for any region in 2150

Estimation based on R.S.J. Tol (2002)

Evaluation of Continuous Impacts (3)

Coastal area (loss of land due to SLR), biodiversity, forestry, fishery etc are
under assessment process based on literatures; the followings are tentative:

<Coastal area>
Bangladesh ; 12% of land goes below sea level in 2150 for S550 path.

<Biodiversity>
15-37% of terrestrial species in a sampled region may be extinguished
in 2050 for a medium warming scenario (C. Thomas et al.)

<Fishery>
A warming of the magnitude predicted is more likely than not to be
beneficial to the fisheries of the North Atlantic ( R. Arnason)

Acidification of sea water may solve some planktons having CaCO3 shell
and impact food chain of ocean ecosystem (J. Orr et al)
<Forestry>
Warming may be beneficial to growth of trees as the world total but
regional difference is large

Risk of wild fire and disease carrier increase




Evaluation of GWM Measures, Costs
etc

* Analyses with DNE21 Model

Focus on Long-term energy systems changes

* Analyses with DEARS* Model

Focus on industrial structure changes as well

(Dynamic Energy-economic Analysis model with
multi-Regions and multi-Sectors; newly developed)

Evaluation of GWM Measures with DNE21
Long-term Energy Systems Changes (1)

2000 L2000 ] [ 2050 ] [ 2100 ] [ 2150 |

1,800 - O Other renewables

o 1,600
< W Biomass
S 1,400 —
3
£ 1200
3 B Nuclear
8 1,000
3
5 800 WGas
5
z 600 |
13 mOil
£ 400

200 DCoal

0 . .

Historical
Ref. case
$550 case
Ref. case
S550 case
Ref. case
$550 case

Global primary energy structures for Ref. case and $550 case

‘ Fossil fuel consumption decreases, and renewables and nuclear substitute for it in S550 case.

Evaluation of GWM Measures with DNE21
Long-term Energy Systems Changes (2)

25 2000 ] [2050 ] [ 2100 ] [ 2150 ]

E Reforestation

O Net CO2 emission

B

o

&2 ——

H

2 mOcean CO2
g1 sequestration
g

z

8

% 10 O Geologial CO2
g sequestration
@

-

E

5

)

o

Historical
Ref. case
8550 case
Ref. case
$550 case
Ref. case
§550 case

Global CO2 emission and sequestration for Ref. case and S550 case

For $550, seq ion by refor first, and thereafter underground
and ocean sequestration is cost-effective

Outline of DEARS Model

Dynamic Energy-economic Analysis model with multi-Regions and
multi-Sectors

¢ Integration of a top-down economic module and a bottom-up energy
systems module

¢ Economic module through GTAP(ver.5) database (input-output table)
¢ Energy systems module based on energy model DNE21

+ 18 region division of the world

¢ 18 sector division of non-energy industry

¢ 7 kinds of primary energy and 4 kinds of secondary energy with the
consideration of CCS (Carbon Capture and Storage)

+ Model time span: Up to the middle of the 215 century

¢ Intertemporal nonlinear optimization model (maximization of
discounted total consumption utilities)

Inputs and Outputs of DEARS Model

Constraint

DEARS Model results

Integration of Energy and Non-energy Sectors
in DEARS

-GDP
+Sectoral energy consumption
+Sectoral value added

Model assumptions
«Sectoral intermediate inputs.

« Population Economic Module +Final consumption
« Rate of technical progress ™| - etc

« Input-output coefficient
« Trade balance scenario ] l +Primary energy production
etc Optimization| *Power generation
+CO2 sequestration
*Energy price
“Marginal emission reduction cost
+CO2 emission

- Primary energy resource and
supply cost -

« Energy conversion efficiency

- Potential and cost of CCS

etc|

etc.

i

World and regional strategies for climate change mitigation up to the
middle of the 21st century with consideration of changes in industrial
structures and energy systems

Consumption ' : International
b Final rade
- “onsumption
1112 \
Non-cnergy scetor 2t 4
Consumption 1
- kS
Constraint Non- 2 —
energy , nvestment
sector I
€0, Pl
N Tile - SHE 4
G182t

4 : :
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otiom-up ¢ i
Crude Ol —, :
| ey Liquid Fuel 1 T +. 40l 1
Natural Gas i
system GascousFuel i fiai T 41it T e
Others | model || enerey
e Electricity Tiiaiie T t 1!
7y -~ R S S

International Trade Industrial structure Income elasticity of
(Primary Encrey Scctor) i base year energy demand




Structure of Energy Systems Module

-Energy Conversion Processes and CCS-

From 0 ther

"{Nauu'le a i cir G aseous

Fuel
Crude 0 i

en.

—‘ pnmc‘x‘g«"n
— Coalpower
Wind gen.
Wind
Hydmo

B bmass
pow ergen

Model Structure of Economic Module

# Non-energy sectors: Leontief-type production function

¢ Macro-economy: Cobb-Douglas type production function
(capital, labor, electricity, and non-electricity)

¢ Objective function:

L. C i,j: sector
Maximize >.d,->'L,, -> 6, -log—= t: time
" t T i L r : region
C :consumption ot
0 :sectoral consumption weight ), d:di factor L
+ Capital stock and investment in non-energy sector
time t time t+1

lConsum ptin
Stock
| Labor Productiriy

Energy
Consun ptin

Capital
Stock

i e iz ] o]
18 non-energy industry and 11 types of energy Divided 18 regions
¢ 18 non-energy industrial sectors
I_S [lron and steel LUM |Wood, and wood products
CRP |Chemical industry CNS |Construction
NFM [Non-ferrous metals TWL |Textiles, wearing, apparel and leather

NMM |Non- metallic materials |OMF |Other manufacturings
TRN |Transport equipments JAGR |Agricultural products

OME |Other machinery T_T |Transportation
OMN [Minings ATP |Aviation
FPR |Food Products BSR |Business services

PPP |Paper, pulp and printings| SSR [Social services

¢ 7 types of primary energy and 4 types of secondary energy

Coal Solid Fuel

Crude Oil Liquid Fuel s dary E
Natural Gas| Gaseous Fuel | ©°¢0neary =neray
Biomass Primary Energy| Electricity

Wind

Hydro

Nuclear

Loss of VA (value-added) by Sector

Preliminary result

10.0
b W OECD90
8.0 OREF ]
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6.0 BAM [
0O World
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Loss of Value-added(%,relative to that of reference case)
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VA loss relative to base year’s VA in 2027 for S550 case (Base year:1997)

Loss of GDP by Region

Preliminary result

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0
-1.0

Loss of Value-added(%,relative to that of reference case)
North America
Westem Europ
Former USSR and Eastert
Europe
Japai
Oceani
Central and South Americ
Chin
Indi;
Asian NIES
Middle-East
Rest of Worl
World Total

GDP loss relative to Reference case’s GDP for S$550 case




Example of a quick-look table of the results R

+ For emission paths which ensure the prevention of catastrophic events
(Type II events)
Quantitatively evaluated impacts of continuous events (Type I events),
including regional differences
Costs of mitigation, detailed regional measures etc. are listed.

Type Il Type I events ( W/Without adaptation) Costs &
Emissio} prevent cc Crop yields Human measures of
Path ion mitigation
health
Ref. (SRES A1) No — — — —
Ref. (SRES B2) No = = = =
550 Yes 2050 | CCby Yield potential Additinonnal VAloss by
region change by cropand | deaths by sector and by
by region disease and by region ete.
region etc.
2100 GDP loss by
region etc.
2150 GWP loss etc
“S500” Yes
BN Yes

Concluding Remarks (1/3)

¢ Assessments with IAM; when costs of mitigation and damages are
minimized and damages are assumed proportional to square of T-
rise, earlier emission is required than when concentration or
temperature rise is stabilized.

+ Past IAM analyses have limitations;
® Regional differences smothered in world total

Full consideration not given to vulnerable regions

® Type 2 impacts
Required “Precautionary measures” are not taken into account

® Some kinds of impacts are hard to evaluate in money

Impacts on ecosystem, species extinction etc.

Concluding Remarks (2/3)

¢ A new way of comprehensive assessment is proposed

«  More attention to damages; prevention of catastrophic events, regional
differences shown explicitly and quantitative but not necessarily monetary
evaluation

« Evaluation of mitigation measures for possibly damage-tolerable emission paths

« The both of the above are comprehensively evaluated.

¢ The long-term target of GWM

« About 650ppmv CO2 eq. (tentative) is necessary for Type 2 events prevention

+  Quick look tables of the results and a briefing book will be prepared for expert
judgment on the target

Concluding Remarks (3/3)

¢ As parts of the comprehensive assessment,

« An estimation model of crop yield potential with adaptation taken into account
has been developed; adaptation of planting timing is optimized

+ A dynamic energy- economic analysis model with multi-regions and multi-sectors
have been developed.

¢ The Project will be completed by the end of FY2006
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